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AB  Public health care is one of the main goals of developed countries and is directly connected
with food assurance policies promoting consumer health and safety. Studies have questioned the
efficiency of the Hazard Analysis and Critical Control Points (HACCP) system, but opinions differ
concerning the reasons for this inefficiency. The aim of this study was to determine the actual state
of food safety management at all stages of the food supply chain. Various quantitative and
qualitative methodological tools were used, including meta-analysis, questionnaires, observations,
structured and unstructured interviews, and the objective method of hygiene estimation. Meta-
analysis of scientific and technical papers investigating barriers to HACCP implementation showed
that human resources and insufficient training have the biggest impact on efficiency of the HACCP
system. Deficiencies in understanding and the control of microbiological hazards were found at all
analyzed stages of the food supply chain. Factors were determined that significantly influenced
employee behaviour during food handling and which had an impact on HACCP efficiency. These
factors are connected with organizational climate in a company, job satisfaction, working
conditions, and relationships between co-workers. Food handlers do not always follow good food-
handling practices. This indicates the need to modify current training techniques and highlights the
lack of trained and competent experts. The necessity for discussion concerning the work
environment and role of the individual in the food supply chain to address potential hazards is
presented. Consumers are not sufficiently informed about food safety assurance at home. The
proposed Good Nutritional Practice strategy combines all good practice systems, puts a consumer
in an equal position and clearly defines a new hazard dimension, the so-called human factor, in
food safety assurance. The findings of this study confirm that (A) permanent mutual non-
cooperation of current good practices and their participants leads to mistrust, which is reflected by
the inefficiency of the HACCP system, and (B) the human factor in organizational and execution
levels is the reason for unacceptable deviations from the HACCP system, which appear in critical
situations. A more effective system of primary education and lifelong learning of food-related
topics is needed. A multi-disciplinary and innovative approach is required that provides quick and
effective responses to maintain the safety of foods in the food supply chain. This would involve
acknowledging the importance of the subjective comprehension of health and safety concepts,
which is a component of well-being.
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Preglednica 1: Rezultati preverjanja delovne hipoteze: (A) Medsebojno nezaupanje in
nesodelovanje vkljuCenih v posamezno stopnjo zivilske verige je vzrok
neucinkovitosti sistema HACCP ter (B) Do nedopustnega odstopanja v sistemu
HACCP pride v kriticnih razmerah zaradi Ccloveskega faktorja in prikaz
uporabljenih metodoloskih pristopov ter merskih instrumentov v publiciranih

znanstvenih delih.
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1 UVOD

1.1 OPREDELITEV RAZISKOVALNEGA PROBLEMA

Do neolitske ali mlajSe kamene dobe so ljudje le malo udomacevali rastline in Zivali.
Poljedelstvo se je razvijalo v raznih casovnih obdobjih in na raznih krajih razli¢no hitro in
v raznovrstnih oblikah: od gojenja rastlin do pasnistva in meSanega kmetovanja. Clovek je
bil sprva povsem odvisen od nabiranja sadezev, Sele nato je zacel sam pridelovati zivez. Ta
razvoj je potekal polagoma, njegovi dolgoro¢ni ucinki pa so pomenili pravo revolucijo.
Vse za prehrano pomembne rastline in zivali je ¢lovek kultiviral Ze v neolitiku (Krusic,
1983). Pridelana zivila je ¢lovek izkustveno ohranjal z razlicnimi postopki konzerviranja,
C¢eprav ni poznal dejavnikov, ki lahko pokvarijo zivila. Z industrializacijo in
centraliziranjem prebivalstva pa je potreba po pridelavi zivil postala in ostala v domeni
kmetijstva. S koncentriranjem zivil na doloCenem mestu je rasla tudi potreba po
industrijskem nacinu dela in razmisljanja (Raspor, 2004a). Vendar je tradicija ostala in je
utrla pot Stevilnim novim tehnologijam in dobrim praksam, ki so se razvijale postopoma. V
svetu so tradicija in praksa ter Stevilna strokovna in znanstvena spoznanja sooblikovali
principe in tehnike, kako dose¢i v danem okolju sprejemljivo varnost zivila. Heterogenost
v okoljskih danostih, bogastvo razli¢nih surovin, raznolikost kultur in nacinov dela so
sooblikovali prakti¢ne principe dela, med katerimi so bili nekateri kasneje tudi vkljuceni v
zakonodajo. Sistem HACCP (Hazard Analysis and Critical Control Points System)
predstavlja najbolj jasen primer tovrstnega razvoja (Raspor, 2004b). Predhodni sistem
kontrole kakovosti je temeljil na ustreznosti kon¢nega izdelka. Nova filozofija varnosti
zivil pa temelji na ustreznosti tehnoloskega procesa, v verigi skozi katero potuje zivilo, kar
bistveno zmanjSa tveganje za zdravstveno neustrezen koncni izdelek (Sperber, 2005a).
Znacilnosti sistema HACCP, kot predpisanega orodja za zagotavljanje varnosti zivil, so
transparentnost, preventivni mehanizmi nadzora na kriticnih mestih tehnoloSkega procesa
in jasno definirane odgovornosti posameznika v sistemu (Likar in JevSnik, 2004; Sperber,
2005a).

Potreba po celovitem obvladovanju posamezne stopnje in aktivnosti v proizvodni verigi je
proizvajalce vodila k nastajanju dobre proizvodne prakse (DPP). Jasno postavljena nacela
in uspehi DPP so kmalu postavili osnovo za razvoj Stevilnih dobrih praks (Raspor, 2004a).
Dobre prakse oziroma spremljajo¢i (podporni) programi narascajo in so specificni za
posamezno branzo (Heggum, 2001). Zaskrbljujoce pa je dejstvo, da nekatere Zivilske
panoge ne razumejo koncepta dobrih praks ali Se huje, bojijo se, da bi le-te oslabile
ucinkovitost sistema HACCP (Panisello in Quantick, 2001). Ob tem se poraja vprasanje:
»So dobre prakse pomoc ali ovira?« (Wallace in Wiliams, 2001) oziroma kako vzpostaviti
ucinkovite temelje za sklenjeno verigo varnosti, ki bo temeljila na obvladovanju dobre
prakse v posameznih stopnjah verige in zaupanju med posameznimi ¢leni verige.

Oskrba z varno hrano, ki ne ogroza zdravja potroSnikov preko fizikalnih, kemicnih,
bioloskih ali drugih vrst onesnazeval, je temelj zdrave prehrane in pomemben dejavnik
varovanja zdravja kot javnega interesa. PrepreCevanje bolezni povezanih z zivili oziroma
hrano in varstvo potroSnikov, vkljuéno z vpraSanji prevar in zavajanja, sta dva bistvena
elementa programov varnosti zivil/hrane (Resolucija, 2005). Zagotavljanje varnih zivil
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potrosniku je v obdobju globalizacije, spremenjenega nacina zivljenja in prehranjevanja
odgovornost in stalna naloga tako razvitih kot nerazvitih drzav. Razumevanje pojmovanja
varnosti zivil se razteza od tehnologije do zakonodaje in od prehrambenika do potroSnika
zivil (Raspor, 2004a). Prehranjevanje zunaj doma (Soriano in sod., 2002; Walker in sod.,
2003) in uporaba (pol)pripravljene ali Ze pripravljene hrane narasca, kar po Wardovem
(1999) mnenju ni posledica njene narascajoce priljubljenosti med ljudmi, ampak je odziv
na posebno konfiguracijo problemov pri c¢asovni organizaciji vsakdanjega Zivljenja
(Tivadar, 2003). Zdravstveno ustrezna, varna hrana je temeljna pravica potrosnikov.
Odgovornost za varnost zivil/hrane si delijo nosilci dejavnosti proizvodnje in prometa
zivil, drzava in potro$niki. Krovni dokument, ki v Evropski uniji (EU) ureja podrocje
varnosti zivil, je Bela knjiga o varnosti zivil iz leta 2000. Razvejana horizontalna in
vertikalna zakonodaja s podrocja varnosti Zivil predstavlja obseZzen del v evropskem
pravnem redu. StrateSki dokumenti v zvezi s prehransko politiko EU poudarjajo pomen
zagotavljanja varne hrane vzdolZ celotne Zivilske verige »od polja do kroznika« po nacelu
sledljivosti (Resolucija, 2005).

Po ugotovitvah Stevilnih raziskav je zagotavljanje varnih Zzivil najbolj problemati¢no v
enotah njene priprave in distribucije, Se posebej v malih in srednje velikih podjetjih
(Karalis in Gupta, 2001; Walker in Jones, 2002; Walker in sod., 2003; Walczak in Reuter,
2004; Sun in Ockerman, 2005; Jevsnik in sod., 2007). V zadnjem casu je vse vec raziskav
usmerjenih v ugotavljanje ucinkovitosti izobraZzevanja in usposabljanja zaposlenih, ki po
ugotovitvah nekaterih avtorjev ne izpolnjuje svojega namena (Ehiri in Morris, 1997,
Cotterchio in sod., 1998; Likar in Jevsnik, 2002; Nel in sod., 2004). Lahko je celo vzrok za
neucinkovitost sistema HACCP. Pomembne, vendar v zivilstvu preve¢ oddaljene,
implicitne predstave ljudi so lahko vzrok zakritim dejavnikom visokega tveganja v
proizvodnji in prometu zivil (Jevsnik in sod., 2004; Taylor in Taylor, 2004a). Kot je znano,
primernost in usposobljenost ljudi, ki sistem HACCP vzpostavijo, tistith, ki z njim
upravljajo in tistih, ki ga nadzirajo, vpliva na ucinkovitost le-tega v praksi (Khandke in
Mayes, 1998; De Winter, 1998; Mortimore, 2001; Azanza in Zamora-Luna, 2005). Za
obvladovanje sistema HACCP je potrebna reorganizacija nacina usposabljanja zaposlenih
pri delu z zivili in poudarek na ugotavljanju implicitnih predstav ¢loveka (Jevsnik in sod.,
2004).

Dosedanje raziskave so pokazale, da smo ob hkratnem poudarjanju uc¢inkovitosti sistema
HACCP (Ropkins in Beck, 2000; Konecka-Matyjek in sod., 2005), prica Stevilnim
medijsko odmevnim aferam o zastrupitvah s hrano doma in drugod po svetu (Walczak in
Reuter, 2004; Aycicek in sod., 2004; Sun in Ockerman, 2005; IVZ, 2006). Podatki o
zdravstveni ustreznosti zivil, zbrani na osnovi rednega programiranega uradnega nadzora
nad zivili v javnih ustanovah in na osnovi prijavljenih alimentarnih epidemij kazejo, da kot
najpogostejSi vzrok zdravstvene neustreznosti zivil v Republiki Sloveniji prevladuje
mikrobioloska onesnazenost zivil, medtem ko prekomerna kemi¢na onesnazenost zaenkrat
Se ne predstavlja vecjega zdravstvenega problema (Resolucija, 2005). V zadnjih desetih
letih je bilo v Sloveniji 10.000 do 20.000 primerov ¢revesnih nalezljivih bolezni letno, kar
je primerljivo s pogostnostjo prijav v sosednjih drzavah (Smole Mozina in Ho¢evar Grom,
2004). V ZDA porocajo, da vsako leto zboli 76 milijonov ljudi (Tauxe, 2002), v Angliji pa
9.4 milijone (Walker in sod., 2003) za boleznimi povzrocenimi s hrano. KolikSen pa je
delez neprijavljenih obolenj? Med ¢revesnimi boleznimi znane etiologije so najpogostejse
salmoneloze, kampilobakterioze in rotavirusni enteritisi (Smole MozZina in Hocevar Grom,
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2004; Sun in Ockerman, 2005). Vrstni red najpogostejSih ¢revesnih nalezljivih bolezni v
Sloveniji se je po podatkih IVZ (2006) v letu 2005 nekoliko spremenil. Po pogostosti
prijave so bili za gastroenterokolitisi ponavadi salmonelni in kampilobakterski enteritisi,
nato rotavirusni oziroma virusni enterokolitisi. V letu 2005 so bili na drugem mestu za
gastroenterokolitisi rotavirusni enterokolitisi, nato drugi virusni enterokolitisi in nato
salmonelni enteritisi.

Iz porocil o Stevilu prijavljenih zastrupitev s hrano posledicno izhaja potreba po iskanju
vzrokov za neobvladovanje obstojeCega sistema. VpraSanje je, ali je narascanje bolezni
povzroCenih s hrano paradoks ali neuspeh sistema HACCP (Motarjemi in Kéferstein,
1999)? Vse veC je dokazov o njegovi nepravilni interpretaciji (Untermann, 1999),
nepreglednosti (Sperber, 2005b) in prehitri vzpostavitvi v podjetjih, brez predhodno
vzpostavljenih in delujo¢ih podpornih sistemov dobrih praks, ki so temelj za njegovo
ucinkovitost. Varnost zivil ni sinonim za sistem HACCP (Sperber, 2005a), zato so dileme
zivilskih strokovnjakov o ucinkovitosti le-tega upravicene. Sam sistem brez ustrezne
podpore ni »zdravilo« za preprecevanje okuzb z zivili (Motarjemi in Kéferstein, 1999;
Mortimore, 2001).

Avtorji z razlicnimi metodoloskimi pristopi raziskujejo mozne vzroke, ki ovirajo
ucinkovito implementacijo sistema v praksi, vendar si niso povsem enotni o vzrokih za
njegovo neobvladovanje (Roberts in Sneed, 2003; Ramirez-Vela in Martin-Fernandez,
2003; Taylor in Taylor, 2004a; Taylor in Taylor, 2004b; Henroid in Sneed, 2004; Eves in
Dervisi, 2005; Azanza in Zamora-Luna, 2005). Gilling in sod. (2001) so ovire za
ucinkovito uvedbo sistema analizirali skozi model »HACCP od zavedanja do
privrzenosti«, katerega so povzeli iz podobnih raziskav na podro¢ju medicine. Prvi so
opozorili na dejavnike, ki vplivajo na vzorce obnasanja posameznika pri delu z zivili.
Izpostavili so tri kljucne elemente, ki imajo vpliv na u¢inkovitost sistema HACCP, in sicer
znanje, odnos do sistema in vedenje. Navedenim elementom so pripisali ovire, ki so jih
ugotovili s pomocjo kvalitativne metodologije. Na podlagi analize intervjujev z
zaposlenimi pri delu z zivili so opozorili na pomembnost subjektivnih predstav
posameznika o sistemu HACCP. Upostevajo¢ Ajznovo (1991) teorijo planiranega vedenja,
ki spada med t.i. odloc¢itvene motivacijske modele in je med bolj uveljavljenimi modeli
ugotavljanja dejavnikov, ki vplivajo na motivacijo, so prvi razvili model, ki prikazuje ovire
za neucinkovitost sistema HACCP. Azanza in Zamora-Luna (2005) sta preucevali ovire za
privrzenost smernicam sistema HACCP med ¢lani HACCP timov. Ovire sta predstavili s
pomoc¢jo modela, ki zdruzuje kognitivni in behavioristi¢ni koncept. Gre za nekoliko
modificiran model od prvotno predstavljenega (Gilling in sod., 2001). Dopolnitev modela
se kaze z notranjimi in zunanjimi dejavniki, ki kot ovire vplivajo na u€inkovitost sistema v
praksi. V obeh omenjenih Studijah pa avtorji odpirajo moznosti nadaljnjega raziskovanja
ovir in dopolnitev obstojec¢ih modelov.

Izbira primernega metodoloSkega pristopa in metodoloskega orodja je pomembna za
pridobitev relevantnih podatkov, ki nam omogocajo vpogled v problematiko raziskovane
tematike. Dobra plat kvantitativnih raziskav je moznost uporabe njihovih izsledkov na Sirsi
populaciji, ob ustrezno izbranem vzorcu in nacinu vzorcenja. Raziskovanje po nacelu
metodoloske triangulacije se v zadnjem casu vedno bolj uveljavlja. Smiselnost
kombinacije je bila in je Se predmet mnogih razprav tudi v Sloveniji. Doprinos uporabe
kvalitativnih metod je v tem, da nam omogocajo poglobljen uvid v doZivljanje in
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pojmovanje preucevanega pojava. Omogocajo torej vkljuCitev individualnih izkuSenj
(Domajnko in sod., 2006). Da bi si ustvarili ¢imbolj celovito sliko o proucevani
problematiki, tako z zornega kota statistike kot analize tekstov, je potrebno uporabiti
kombinacijo kvantitativnih in  kvalitativnih  pristopov. Pomembnost vkljucitve
kvalitativnega pristopa preucevanja problematike je predvsem v njegovi sposobnosti
prodreti v globino ¢lovekovega razumevanja, ¢esar s kvantitativnimi metodami ne moremo
zadovoljivo vrednotiti. Uporaba naravoslovne metodologije naj bi vodila k pozitivni,
objektivni znanosti o druzbi. Ta pristop se imenuje pozitivizem. Objektivnost, veljavnost in
zanesljivost so trije osnovni principi pozitivisticne metodologije. Kot radikalno nasprotje
pozitivizmu se razvije fenomenoloski pristop. Predstavniki fenomenoloSkega pristopa
zagovarjajo stalis¢e, da je druzba drugacna kakovost, da naravoslovne znanosti raziskujejo
materijo, druzboslovne pa materijo in zavest. V druzbi ni pomenov, ki bi obstajali
neodvisno od zavesti. Kvantitativna metodologija se v svojih raziskavah odloc¢a predvsem
za zadovoljitev principa zanesljivosti, medtem ko se kvalitativna posveca predvsem
principu veljavnosti. Jasno je, da CloveSke namere, cilji, razlogi, razmisleki, smisli in
pomeni, s katerimi identificiramo situacije, ne obstajajo objektivno, tako kot stvari zunaj
nas, ampak imajo drugac¢no dinamiko (Ule, 2000; Denzin in Lincoln, 2003). Zato jih samo
s kvantitativnimi orodji ne moremo zadostno in celovito meriti.

Zagovorniki kvalitativnih pristopov poudarjajo, da so pozitivisticni pristopi sami po sebi
nezadostni za zbiranje, analizo in razlago podatkov ali pa so za vedo, ki se ukvarja s
Cloveskim vedenjem, popolnoma neprimerni. Z vprasalniki, ki so tipi¢no kvantitativno
orodje, ne moremo celovito proucevati vrednostnega sistema in staliS¢ (Haralambos in
Holborn, 1999). Na podro¢ju varnosti zivil sta ze leta 1985 na to opozorila Foster in
Kaferstein. Izpostavila sta pomembnost socio-kulturnih raziskav na podro¢ju zivilstva, ki
bi se morale ukvarjati tako s prepricanji zaposlenih in delovnimi navadami zaposlenih pri
delu z zivili, kakor tudi s prepri¢anji in nainom dela, ki ni neposredno povezano z zivili,
pa lahko vseeno vpliva na njihovo varnost. Poudarila sta, da mora raziskovalec pred
planiranjem intervencijske strategije, ki naj bi spremenila neustrezne navade, najprej
dolociti oziroma prepoznati prepriCanja in oblike obnaSanja zaposlenih, ki pozitivno
vplivajo na zagotavljanje varnosti zivil in tiste, ki jo lahko ogrozajo (Foster in Kéferstein,
1985). Bliskovite socialne spremembe in posledicno moc¢na diverzifikacija na¢ina zivljenja
so dejstva, ki soocajo raziskovalce na podroc¢ju druzboslovja in zivilstva z novimi konteksti
in perspektivami (Flick, 2002). Zatorej je za dosego izboljSav na podroc¢ju zagotavljanja
varnosti zivil v zivilsko/prehransko/oskrbovalni verigi zelo pomembno upostevati tudi
socio-kulturne dejavnike. Za razliko od stvari imajo ljudje zavest. Vidijo, razlagajo in
izkuSajo svet glede na pomene. Ljudje se na zunanje drazljaje ne odzivajo avtomaticno,
temve¢ pomen drazljaja interpretirajo. Zato je pomembno s kvalitativnimi tehnikami
ugotavljati nacin interpretacije signalov pri posameznih dejavnikih. Bryman (v Haralambos
in Holborn, 1999) meni, da ima tako kvalitativno kot kvantitativno raziskovanje svoje
prednosti. Nobeno od njiju ne more ustvariti popolnoma veljavnih in popolnoma
zanesljivih podatkov, oba nacina pa lahko nudita koristne vpoglede v druzbeno Zzivljenje.
Na splosno tezijo kvantitativni podatki k ustvarjanju precej staticnih podob, omogocajo pa
raziskovalcem, da preucujejo in odkrivajo splosne vzorce in strukture. Kvalitativni podatki
so manj uporabni za odkrivanje sploSnih vzorcev in struktur, omogocajo pa izdatnejSe in
globlje razumevanje procesov sprememb v druzbenem zivljenju (Haralambos in Holborn,
1999). Glede na vedno prisotni socialni svet clovekovega delovanja in pojasnjevanja sebe
in drugih ljudi ima sklicevanje na namere, smotre, razmisleke in pomene svoj specifi¢ni,
psiho-socialni vzor¢ni vpliv (Ule, 2000; Denzin in Lincoln, 2003).
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Problematika zagotavljanja varnosti Zzivil je obravnavana v Stevilnih delih vzdolz
zivilsko/prehransko/oskrbovalne verige, vendar parcialno. Slednje odpira raziskovalno
vprasanje o celoviti analizi vzrokov za nedoseganje zelene stopnje varnosti v posameznih
enotah verige z obstojecim konceptom.

1.2 NAMEN RAZISKAV IN HIPOTEZE

Z nalrtovano raziskavo zelimo pojasniti vzroke neobvladovanja in pretirane
samozadostnosti izvajalcev posamezne prakse ter vzroke nezaupanja v obvladovanje
varnosti na predhodnih in naslednjih stopnjah obdelave Zivil. Predvidevamo, da zaposleni
pri svojem delu vedno ne upostevajo pravil dobrih praks in se ne ¢utijo dovolj odgovorne
za koncni proizvod, ki ga dobi potrosnik.

Predpostavljamo, da je predpisano orodje za zagotavljanje varnosti zivil, t.i. sistem
HACCP, primerno, ker je napisano v obliki strategij in ne direktiv. S tem je omogocen
individualni  pristop  izgradnje  sistema HACCP v  posameznih  enotah
zivilsko/prehransko/oskrbovalne verige. Menimo, da znanje zaposlenih v kriticnih
razmerah ne dosega nivoja obvladovanja vseh postopkov pri zagotavljanju varnega zivila.
Na osnovi omenjenega je postavljena naslednja delovna hipoteza, ki vkljucuje dva dela:

e (A) Medsebojno nezaupanje in nesodelovanje vklju¢enih v posamezno stopnjo zivilske
verige je vzrok neucinkovitosti sistema HACCP.

e (B) Do nedopustnega odstopanja v sistemu HACCP pride v kriti¢nih razmerah zaradi
Cloveskega faktorja.
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2 ZNANSTVENA DELA

2.1 OBJAVLIENI ZNANSTVENI CLANKI IN SESTAVEK

2.1.1 Good nutritional practice from producer to consumer

Dobra prehranska praksa od proizvajalca do potroSnika

Peter Raspor in Mojca Jevsnik

Critical Reviews in Food Science and Nutrition (2008), 48: 276-292

Danes obvladujemo varnost zivil skozi razlicne dobre prakse na razlinih nivojih
proizvodnje, transporta in potroSnje. V c¢lanku je predstavljena analiza sedanjih dobrih
praks, ki vplivajo na varnost Zivil vzdolz Zivilsko/prehransko/oskrbovalne verige in dileme
potrosnikov glede varnih zivil. Z namenom uravnoteZenja sistemov za zagotavljanje
varnosti zivil je kot rezultat obstojecega stanja predlagan nov pristop, imenovan Dobra
prehranska praksa (DPP). Prikazana je pomembnost zdruzevanja sedanjih nacinov
obvladovanja varnosti zivil znotraj DPP, ki vkljucuje potroSnika. Tehni¢no je DPP
predstavljena z modelom, ki jo oznaci kot krovni sistem s podsistemi, katere tvori devet
sedanjih dobrih praks skozi zivilsko/prehransko/oskrbovalno verigo. Sedanji nacin
obvladovanja varnosti zivil lahko hitro postane neucinkovit zaradi razli¢énih ovir ali
preprosto zaradi nesporazumov med vkljucenimi v verigo, vklju¢no s potroSnikom.
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from Producer to Consumer
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Today we manage food safety through good practices at different levels of food production, distribution, and consumption.
The paper analyses current good practices, parameters invelved in the food safety circle along the food supply chain, and
consumer dilemmas. As a result of the currvent situation the new approach called “Good Nutritional Practice” (GNP) is
proposed to balance the food safety systems. It is shown how important it is to integrate actual the food safety solutions within
GNP, which includes consumers, and is based on a model that covers subsystems from other relevant good practices (nine
good practices along the food supply chain). It has been shown that present maintenance of food safety in the food supply
chain can be easily broken down, because of the different kinds of barriers or a simple misunderstanding among stakeholders

including consumers.

Keywords

INTRODUCTION

Providing the consumer with safe food is linked with a differ-
ent life style, food habits, or responsibility especially in the age
of globalization and represents a constant task in developed and
developing countries. Food safety understanding 1s a concept,
which begins with technologies and goes all the way to the legis-
lation, from the producer to the consumer (Raspor, 2004). Eating
outside one’s home (Sorianoet al.. 2002; Walker et al., 2003) and
the usage of partly or fully cooked food is increasing. In Warde’s
(1999) opinion this is not the result of its increasing popularity,
but it is a reaction to special configuration of time problems,
and how to organize everyday life. People in the United States
already spend 40-50% of their money for their nutrition in dif-
ferent eating out places, whereas people in Europe spend around
26%. The traditional understanding of foodstuffs supplying sys-
tem is constantly changing. The incidence and type of foodborne
diseases (FBD) are also changing. Analysis shows an increase of
viral infections in comparison with classical bacterial infections
(Raspor, 2004).

Address correspondence to Dr. Peter Raspor, University of Ljubljana,
Biotechnical Faculty, Department of Food Science and Technology, Chair
of Biotechnology, Jamnikarjeva 101, SI-1000 Ljubljana, Slovenia. Tel:
38614231161, Fax: 38612574092, E-mail: peter.raspor@bf.uni.lj.si

food safety, good practices, Good Nutrition Practice (GNP), HACCP, consumer

Suitable to human health, a safe food i1s a consumer’s basic
right. Assuring safe food is the most difficult task in prepara-
tion and distribution units, especially in small and medium-sized
companies {Walker and Jones, 2002: Walker et al., 2003; Wal-
czak and Reuter, 2004; Sun and Ockerman, 2005). It is com-
monly known that the number of FBD is increasing in both the
developed and the developing countries. They represent an im-
portant public health problem in the contemporary world. Con-
sumers have become very critical about food safety and food
quality due to a number of food affairs, which have received a
greatdeal of mediaattention. These events have globally resulted
in increased government regulatory activities. Federal and inter-
national agencies are acting to encourage better public health
protection. One of the principal actions has been the develop-
ment of HACCP (Hazard Analysis and Critical Control Point)
based regulations or recommendations by federal agencies and
the United Nations Codex Alimentarius Commission (Sperber,
1998}. To control and comprehend safety in the European Union
(EU) the "White Paper on Food Safety” is an important doc-
ument that was published in January 2000 (EC, 2000). After
that regulation 178/2002/EC and decision 97/579/EC were pub-
lished, which exactly define "European Food Safety Authority.”
The use of HACCP principles at all levels of the food chain
is however compulsory under the EU Directive 93/43/EEC and
Regulation 852/2004/EC (EU, 1993; EU, 2004). It is a respon-
sibility of all included parties in the food chain to ensure food
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GOOD NUTRITIONAL PRACTICE FROM PRODUCER TO CONSUMER

traceability and food safety by internal control in all production
phases.

These safety assurance systems are based on the production
process, the complexity of the product, and human resources.
Interestingly enough, it is still unknown as to what extent these
systems contribute to the real assurance of food safety. Previous
research showed, that emphasizing success of the HACCP sys-
tem (Ropkins and Beck, 2000; Konecka-Matyjek et al., 2005) to
provide safe food, is reflected in several domestic and interna-
tional affairs about food poisoning (Sun and Ockerman, 2005;
Walczak and Reuter, 2004: Aycicek et al., 2004). From the re-
ports about food poisoning, we can see the need to search for
the cause for this uncontrolled part and other drawbacks of the
system. Motarjemi and Kiiferstein (1999) asked: *'Is the number
of increasing food poisoning, paradox or failure of HACCP sys-
tem?” We get more and more evidence about its incorrect inter-
pretation (Untermann, 1999), complexity (Sperber, 2005b}), and
fast establishing, without preliminary establishing of support
systems of good practice that work, and are a groundwork for
its reinstatement. Food safety is not a synonym for the HACCP
system (Sperber, 2005a), so the dilemma about the effective-
ness of the existent system is justified. The system without ad-
equate support is not a guarantee for food poisoning prevention
(Motarjemi and Kiiferstein, 1999; Mortimore, 2001).

Definitions of Safety

The basic definition of safety, connected with our current
knowledge about dangerous substances and exposure to them
could be: “Security means that we are aware of all the possible
risks that are connected with handling dangerous substances. We
have to observe and have knowledge about all the mechanisms
of exposure. We have to be aware of the safety recommendations
and know how to use the safety techniques, which will reduce
potential exposure because of the carelessness or negligence
at work™ (Raspor, 2004). Experts introduced some additional
definitions of the term due to events of September 1 1th.

When we speak about the definition of safety, we could say
that safety is a practical probability that injury will not happen, if
we are exposed (o the risk, under certain conditions. This means
that we can potentially avoid injuries. But when we enter deeper
into the connection between safety and foodstuffs and we try
to use dictionaries, we get into trouble. Worldwide dictionaries
distinguish between safety and security. Some interpret safety
as an active form of safety and security is the passive form to
assure safety. Connected to the foodstuffs, these two concepts
have even more specific notation. The term “Food security™ is
regularly used in humanitarian actions, where we help the un-
derdeveloped and those who need help. This explanation is not
completely agreed upon, but usually means that people have the
right to a constant food supply, so that hunger and starvation
will not occur. This means that supplies will contain quality
foodstuffs that are nutritious, safe, and acceptable culturally and
ethnically and produced in an environmentally and legally ac-
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cepted way (Raspor, 2004). In 1996, countries at the World Food
Summit agreed that food security exists when all people, at all
times, have physical and economic access to sufficient, safe, and
nutritious food to meet their dietary needs and food preferences
for an active and healthy lifestyle (FAO, 2000). The term “Food
safety™ is broader and could be used in different areas such as
agriculture, food technologies, and health care. In Codex Ali-
mentarious “Food safety” is defined as an assurance that food
will not cause harm to the consumer when it is prepared and/or
eaten according to its intended use (CAC, 2003). According to
EU food safety regulation food shall be deemed to be unsafe
if it 1s considered to be injurious to health and unfit for human
consumption (EC, 2002).

The correct understanding of safety and food security terms
in food safety area needs clear co-ordination and education; not
just the consumer but also the producer need to speak the same
language when food safety is concerned. This means that we
have to consider the regulation, connected scientific and techni-
cal principles to assure safety of raw materials, packaging, and
other subsidiary materials that are used in a food production and
trade. Carelessness, negligence, mistakes, or deliberate actions
during work can be fatal for the consumer.

GOOD PRACTICES FROM PRODUCERS TO
CONSUMERS

In ancient times when food safety was the sole responsibil-
ity of the hunter/gatherer, the chain of responsibility was a very
short one. Today, with important changes in lifestyles and de-
mography and with globalization in food trade, we see the food
supply growing ever rapidly in size and diversity (Gorris, 2005).
To ensure “Farm to Table Food Safety” it was necessary to estab-
lish a new concept of understanding the food safety completely
(Sperber, 2005b). The HACCP system and its supporting pro-
grams (good practices) represent the most intelligent example
of this development (Raspor, 2002).

The development of good practices in the last fifteen years
enabled the integration of all activities in the food supply chain,
specific for each individual branch (Heggum, 2001: Raspor,
2004). Manufacturers started to think about integrity control
of the individual stage and activity in the food supply chain.
Positive experiences have developed and today we call it Good
Manufacturing Practice (GMP). From its first rules and princi-
ples in the year 1968, the World Health Organization (WHO)
set the course about the meaning of enacting standard proce-
dures dealing with personnel building, equipment, documen-
tation, production, and quality control (Zschaler, 1989). GMP
connects all factors that assure quality, safety. and effectiveness
of food, according to its specification and purpose. Clearly set
principles and success of GMP has soon set the foundation for
developing many other good practices along the food supply
chain, described in Table 1.

The main purpose of all good practices in the food safety
circle is to provide consumers with safe, healthy, and quality
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GOOD NUTRITIONAL PRACTICE FROM PRODUCER TO CONSUMER

GAP GMP GKP

GIP GSP GRP G(EP

Agriculture

Chill Chain and
Handling

Good Nutritional Practice

Figure 1 Novel approach of close link-up of all relevant good practices to
Good Nutrition Practice (GNP).

food. Tn all good practices {Table 1) are the HACCP elements
that compose the HACCP system as the main system in food
practice today. All practices are partial and not connected in the
comprehensive system. Good housekeeping practice (GKP) is
of the least importance for connecting the food system chain
into the food safety circle (Raspor, 2004). GKP is according
to a considerable number of FBD occurring in domestic food
preparation, still neglected. This paper offers anovel approach of
close link-up of all the relevant good practices to Good Nutrition
Practice (GNP), which could solve many issues since it involves
the last step in the food chain namely the consumer. In classical
food chain strategy all relevant activities are taken for the benefit
of the human being but locating them outside the system as a
consumer (Fig. 1).

Food safety is a result of several factors: legislation should lay
down minimum hygiene requirements; official controls should
be in place to check food business operators’ compliance, and
food business operators should establish and operate food safety
programs and procedures based on the HACCP principles.
Guides to good practice are a valuable instrument to aid food
business operators at all levels of the food chain in compliance
with food hygiene rules and with the application of the HACCP
principles (EU. 2004).

Figure 2 Analysis of factors contributing to food safety (GAP-Good Agri-
culture Practice; GMP—Good Manufacturing Practice; GLP—Good Laboratory
Practice; GHP-Good Hygiene Practice; GTP—Good Transport Practice; GSP—
Good Storage Practice; GRP—Good Retail Practice; GCP-Good Catering Prac-
tice; GKP—Good Housekeeping Practice; HACCP— Hazard Analysis Critical
Control Point; TQM-Total Quality Management).
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Some food industries do not understand the concept of good
practices or even worse, they are afraid that they will weaken
the effectiveness of HACCP system (Panisello and Quantick,
2001). At the same time a question appears: “Pre-requisites: a
help or a hindrance to HACCP?” (Wallace and Wiliams, 2001)
or how to restore effective foundations to link the food safety
chain into the concluded circle, which will be based on trust
between particular units. Raspor (2004} was the first one. who
stressed the importance of restoring the system with GNP based
on factor analysis contributing to food safety (Fig. 2).

Figure 2 presents a list of all the systems that become subsys-
tems when we set a GNP and give aclear dimension to the control
of food safety, required in every subsystem. Control in the sense
of safety should get clear dimensions. Subsystems become con-
trollable if we eliminate causes for uncontrollable food safety,
described in chapter 3. It is interesting that in all of the practices
we do not find GNP that includes all the procedures, important
for growth. reproduction, and preparation of foodstuffs or meals
for the final consumer. It shows that all mentioned practices are
getting close to the consumer aspect, but do not get in touch
with him. Although they are set to serve the consumer, they are
leaving him outside their circle.

The problem is that all good practices today behave self-
sufficiently and they do not understand their specific role in
the food safety integrity—holistically insight is missing. Based
on the fact that good practices do not appear to be an integral
part of the food safety circle we established that it is necessary
and urgent to set the GNP, as a way of providing the consumer
with safe and quality food. Development of effective traceability
systems is a possible solution to solve these problems. We can
expect some solutions to these problems in the coming years.

How Effective is Food Safety Assurance?

Ensuring safe food for the consumer in the period of global-
ization, requires a great deal of responsibility and is a constant
task in both the developed and the developing countries. EU
countries have harmonized legislation and set control over food
production and trade. There is still no shared definition and un-
derstanding of food safety globally due to good practices. The
point is, that we do not treat food safety as a food safety cy-
cle “from the farm to the table.” because we often focus on it
partially (only individual segments of the food chain), and we
neglect consumers. Each of us is a consumer, no matter at which
stage of the food chain we enter the safety cycle. That 1s why
GNP must be a link in the global vision of safety control, which
begins and ends in the concern for the consumer. But a con-
sumer is the one that is not informed enough on ensuring safe
food (Reid et al., 1998: Marklinder et al.., 2004). Foodborne dis-
eases have emerged as an important and growing public health
and economic problem in many countries during the last two
decades. Redmond and Griffith (2003) assembled the annual
data of foodborne diseases and food related illnesses in some
countries. The results showed that 130 million Europeans, 2.1



Jevs$nik M. Integralno vrednotenje vkljucitve sistema HACCP pri zagotavljanju varnih zivil. 11
Dokt. disertacija. Ljubljana, Univ. v Ljubljani, Biotehniska fakulteta, 2008.

280

million to 3.5 million Great Britons from England and Wales,
76 million Americans, and 4.7 million Australians have been
atfected. A direct comparison of incidence data is not possible
because of the differences in the national surveillance systems;
however, it has been suggested that Australia, the United King-
dom, and the United States appear to have similar incidences of
FBD. Fielding and co-workers (2005} cited that food poisoning
outbreaks usually occur from SMEs in the food manufacturing
industry, which account for 99% of all food operations in the
UK.

Countries with reporting systems have documented signifi-
cant increases in the incidence of FBD outbreaks during the last
two decades (Rocourt et al., 2003). It is estimated that each year
FBD cause approximately 76 million illnesses, 325,000 hospi-
talizations, and 5,000 deaths in the United States (Mead et al.,
2000y and 2.366.000 cases, 21,138 hospitalizations, 718 deaths
in England and Wales (Rocourt et al., 2003). In the Nether-
lands there are an estimated 2 million FBD every year, of which
30 to 50% are supposed to find their origin in family homes
(Oosterom, 1998). The burden of FBD is probably in the same
order of magnitude in most countries (Rocourt et al., 2003) of
the Organization for Economic Co-operation and Development
(OECD). The cause can be found in a better way of life, better
laboratory diagnostic, and an increasing number of infections
with new or more virulent types. In the last ten years Slovenia,
one of the smallest of the central European countries, registered
from 10,000 to 20,000 cases of intestinal infectious diseases
per year, which can be compared with the reported number of
diseases in other countries (Smole MoZina and Hocevar Grom,
2004). Foodborne disease is a public health problem, which
comprises a broad group of illnesses (Tucker et al., 2006).

Analyzing various reports regarding annual incidences of dis-
eases caused by foodborne pathogens in some of the European
and non-European countries we acquired waste of data which is
hard to compare. Some data from the period 1998 to 2003 were
calculated from publications like WHO (Rocourt et al., 2003),
FoodNet (CDC, 2002) and IVZRS (2005) respectively (Table 2).
However, it should be emphasized that these data are based upon
different monitoring systems and cannot be directly compared.
Some countries distinguish between domestically acquired cases
and cases acquired abroad; a large part of the observed varia-
tion might be accounted for by different diagnostic methods
and differences in the surveillance systems and the ways of
reporting.

Many studies focus on common mistakes made during food
processing procedures leading to foodborne diseases (Worsfold,
2001). As far back as the Bryan (1988) highlighted review up-
dates information about hazard operations that contributed to
FBD in the US and assesses the risk of each factor. He noted
that foods prepared in foodservice establishments account for
most of the reported outbreaks of foodborne disease. Reflect-
ing food habits and way of life, places where the implicated
outbreak vehicle is prepared or eaten, vary between nineteen
observed European and non-European countries. The evalua-
tion and classification of a place where food was prepared or

P. RASPOR AND M. JEVSNIK

eaten was done on the basis of data reported by the Food Safety
Department, WHO (Rocourt et al., 2003) considering the lat-
est year of data between 1998 to 2001 selected for countries
with available data and compared with reported number of FBD
outbreaks in Slovenia for 2003 (IVZ RS, 2005). The results
show (Graph 1) an increase i incidences of family FBD out-
breaks. Many other authors reported similar results (Scott, 1996;
Sammarco et al., 1997; Johnson et al., 1998; Jones, 1998; Jay
et al., 1999: Meer and Misner. 2000). For instance, Marklinder
and co-workers (2004) mention the results from 102 households
in Sweden, which presents the lack of data of consumer refriger-
ation temperatures and storage times. Consumers need to know
which behaviors are most likely to result in illness in order to
make decisions regarding food handling and consumption be-
haviors (Hillers et al., 2003).

Many authors agree that the weakest link is definitely in-
correctness in the preparation of food in small and medium
size food businesses (Aygicek et al., 2004; Bas et al., 2005;
Bermudez-Millan et al., 2004; Walczak and Reuter, 2004;
Walker and Jones. 2002: Walket et al.. 2003: Worsfold, 2001).
The situation in Slovenia regarding consumers as well as food
workers” knowledge of food preparation in comparison with
available data of some EU and other countries is obviously worse
(Graph 1).

Contributory factors associated with the foodservice estab-
lishment relate to time and temperature situations and, hence,
their prevention and control are vital to food safety (e.g.
cool/chill, cook/freeze). The question is: Does industry vali-
date elements of HACCP plans at all?” (Scott, 2005). Problem
arises because a lot of people do not differentiate between vali-
dation and verification. The International Organization for Stan-
dardization (ISO, 2005) gives us a clear definition of the term
validation which means “Obtaining evidence that the control
measures managed by the HACCP plan and by the operational
PRPs are capable of being effective and verification, defined as

Incidence { FBD outbraaks 1.000.000]

OStovenija # Averags Incidence (FBD outbreaksi 000.000) with 95 % confidancs intorval for 19 cowntries®

Graph 1 Comparison of the average incidence (FBD outbreaks/1.000.000}
in 14 EU and 5 other countries with incidence (FBD outbreaks/1.000.000) in
Slovenia regarding place of outbreak. Legend: #* EU Countries ( Denmark, Fin-
land, France, Germany, Hungary, Ireland, The Netherlands, Poland, Portugal,
Slovak Republic, Spain, Sweden, United Kingdom, Slovenia) and non - EU
Countries (Iceland, Japan, New Zealand, Switzerland, United States).



Jevs$nik M. Integralno vrednotenje vkljucitve sistema HACCP pri zagotavljanju varnih zivil.
Dokt. disertacija. Ljubljana, Univ. v Ljubljani, Biotehniska fakulteta, 2008.

12

GOOD NUTRITIONAL PRACTICE FROM PRODUCER TO CONSUMER

281

Table 2 Annual incidence report by foodborne pathogens in some of the European and non-European countries from the period 1998 to 2003

1

Countries Year Annual incidence’/Bacterial agents
Non-European countries
Canada 1999 377 184 4.9
Campylobacter spp. Salmeonella, non typhoidal E. coli VTEC
United States 2002 16.2 133 10.8
Salmoneila, non typhoidal Campylobacter spp. Shigella spp.
Japan 2001 3.9 24 1.8
Salmonella, non typhoidal Vibrio (excluding cholerae and E. coli Non-VNTEC
vilnificus)
Australia 2000 107.1 32.1 38
Campylobacter spp. Salmeonella, non typhoidal Shigella spp.
New Zealand 2001 271.5 64.7 45.8
Campylobacter spp. Salmeonella, non typhoidal Stapllococcus aurens
European countries
Austria 1998 89.3 30.3 21
Salmoneila, non typhoida Campylobacter spp. Shigella spp.
Belgium 2000 137.0 73.0 5.0
Salmonella, non typhoidal Campylobacter spp. Yersinia enterocolitica
Czech Republic 1998 476.2 4.9 1.2
Salmonella, non typhoidal Shigella spp. E. coli VTEC
Denmark 2001 86.4 54.5 53
Campylobacter spp. Salmonella, non typhoidal Yersinia enterocolitica
Finland 76.4 526 14.0
Campylobacter spp. Salmonella, non typhoidal Yersinia enterocolitica
France 1998/1999 23.1 1.6 0.9
Salmonella, non typhoidal Shigella spp. E. coli VTEC
Germany 1998 118.6 20 0.1 Campylobacter spp.
Salmonella, non typhoidal Shigella spp. 0.1 Staphylococcus
aurens
Greece 1998 8.8 4.2 1.3
Salmoneila, non typhoidal Brucella spp. Campylobacter spp.
Hungary 1998 179.3 6.4 20
Salmoneila, non typhoidal Shigella spp. Campylobacter spp.
Iceland 2001 79.9 58.0 49
Campylobacter spp. Salmeonella, non typhoidal Clostridium perfringens
Ireland 2000 57.5 17.6 2.0
Campylobacter spp. Salmeonella, non typhoidal Shigella spp.
Ttaly 1998 251 2.6 0.1 Clostridium
botulinum
Salmoneila, non typhoidal Brucella spp. 0.1 Listeria
monocytogenes
Luxembourg 1998 12.6
Salmonella Typhi and Salmonella, non typhoida
Netherlands 2001 30.6 0.3 0.1
Salmonella, non typhoidal E. coli VTEC Salmonella Typhi
Norway 2001 64.2 42.0 4.2
Campylobacter spp. Salmeonella, non typhoidal Shigella spp.
Poland 1998 69.0 1.0 02
Salmonella, non typhoidal Staphylococeus aureus Clostridium botulinum
Portugal 1998 7.9 6.2 02
Brucella spp. Salmonella, non typhoidal Clostridium botulinum
Slovak Republik 1998 398.3 26.1 19.9
Salmonella, non typhoidal Campylabacter spp. Shigella spp.
Spain 1998 16.8 11.1 39
Salmonella, non typhoidal Campylabacter spp. Briucella spp.
Slovenia 2003 335 14.4 4.6
Salmonella Enteritidis Unknown source Staplylococeus aureus
Sweden 2001 96.3 529 6.5
Campylobacter spp. Salmeonella, non typhoidal Yersinia enterocolitica
Switzerland 1998 76.5 421 7.0

Campylobacter spp.

Salmonella Typhi and
Salmonella, non typhoida

Shigella spp.

(Cantinue on next page)
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Table 2 Annual incidence report by foodborne pathogens in some of the European and non-European countries from the period 1998 to 2003
Countries Year! Annual incidence?/Bacterial agents
Turkey 1998 48.1 19.6 23
Salmonella Typhi Brucella spp. Shigella spp.
United Kingdom 2000 95.0 25.2 1.6

Campylobacter spp.

Salmonella Typhi and
Salmonella, non typhoida

Shigella spp.

!Latest available year of data from the period 1998 to 2003 selected for each country.

Yncidence rate per 100,000.

“Confirmation, through the provision of objective evidence, that
specified requirements have been fulfilled” (ISO, 2005). Valida-
tion is the element of verification focused on collecting and eval-
vating scientific and technical information to determine whether
the HACCP plan, when properly implemented, will effectively
control the hazards.

The source of FBD outbreaks is unknown in most of the
reported cases. Foods most frequently involved in outbreaks
are eggs and egg products, meat and meat products, and con-
fectionery products, with the likely implication of these foods
being associated with Salmonella and Campylobacter. Accord-
ing to the latest available data in Slovenia, home prepared foods,
mostly confectionery products containing insufficient thermi-
cally treated egg cream (tiramisu, etc.) and products containing
mayonnaise, are the main source of foodborne illnesses. Evalu-
ation and classification of food groups was done on the basis of
data reported by the Food Safety Department, WHO (Rocourt
et al., 2003) considering the latest year of data between 1998
to 2001 selected for countries with available data and compared
with the reported number of FBD outbreaks in Slovenia for 2003
(IVZ RS, 2005). Graph 2 shows results of the average incidence
(FBD outbreaks/1.000.000) in 14 European and 6 other coun-
tries (P < 0,05) regarding the type of food.
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Graph 2 Comparison the average incidence (FBD outbreaks / 1.000.000)

in 14 EU and 6 other countries with incidence (FBD outbreaks/1.000.000) in
Slovenia regarding type of foods invelved in outbreak. Legend: * EU countries
(Czech Republic, France, Germany, Hungary, Ireland, Italy, The Netherlands,
Poland, Portugal, Slovak Republic, Spain, Sweden, United Kingdom, Slovenia)
and other countries (Iceland, Japan, New Zealand, Norway, Switzerland, United
States).

FOOD SAFETY PARAMETERS

End-product testing alone is unable to assure safe food pro-
duction and hence the HACCP approach has been adopted for
the elimination or reduction of the identified hazard(s) to an ac-
ceptable level. HACCP is a systematic approach in identifying
the hazards at any stage of the food chain, assessing the re-
lated risks, and determining the areas where control is needed.
Monitoring and verification procedures form an integral part of
the system in the maintenance of safe food. Prior to effectively
implementing HACCP, food business should already have in
place various practices including ingredient and product speci-
fications, staff training, cleaning, and disinfectant regimes, hy-
gienically designed facilities, and be engaged in GHP. These may
be termed collectively as prerequisite programs (PRP) (Walker
et al., 2003).

The most common causes of hazards along the food supply
chain are connected with some biological, chemical, or physi-
cal parameters which have to be managed. From the available
data reported by Food Safety Department, WHO (Rocourt et al.,
2003) time/temperature abuse appears to be the most frequent
contributing factor in eleven OECD countries. Factors involved
in foodborne diseases represent four main groups (A, B, C, D)
of contributing parameters, related to contamination (e.g. cross
contamination, improper storage), to the survival of microorgan-
isms (e.g. timeftemperature abuse), to those related to microbial
arowth that can contribute to outbreaks (e.g. food prepared too
far in advance), and other parameters, mostly unknown sources
(Graph 3).

We could not neglect the contamination of foods, which may
occur through environmental pollution of the air, water, soil,
such as the case with toxic metals, polychlorinated biphenyls
(PCBs), and dioxins. Other chemical hazards. such as naturally
occurring toxicants, may arise at various points during food
production, harvest, processing, and preparation. The contami-
nation of food by chemical hazards is generally well-controlled
in the OECD countries. The safe use of various chemicals such
as food additives. pesticides, veterinary drugs, and other agro-
chemicals is also largely assured in OECD countries by proper
regulation, enforcement, and monitoring. However, sporadic
problems with chemical hazards continue to occur pointing to
the need for constant vigilance. These topics were discussed in
several works since they permit several comparisons and anal-
ysis (ICMSF, 1996; Garbutt, 1997; Hoornstra, 2001; Rocourt
et al., 2003; Raspor, 2004),
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Graph 3

Evaluation of FBD outbreaks showed eight parameters connected to contamination (A ), two parameters with survival of microbes (B), three parameters

with microbial growth (C) and five others (D) which represent 38.6%, 29.4%, 4.5% and 27.5%. Legend: * Denmark, Finland, France, Hungary, Iceland, Ireland,

New Zealand, Slovak Republic, Spain, Sweden, United Kingdom.

Important Factors Influencing Food Safety

Food safety issues are triggered by various hazards, including
microbiological hazards (E. coli, Carnpylohacter, Salmonella,
Listeria, etc.), nutritional hazards (fat consumption, obesity
levels), environmental hazards (pesticides, heavy metals, ni-
trates, etc.), natural hazards (chemicals naturally occurring in
foods (ingredients); and food composition hazards (Barendsz,
1998).

Microbiological contamination is often perceived to be the
main threat to human health from food. However, some-
times chemical residues are perceived to be the main health
risk, especially when long-term effects are considered. When
compared in terms of the producer’s risk it must be real-
ized that microbiological contamination (and physical con-
taminants) can be effectively controlled by many food pro-
cessing operations. However, it is hardly possible to formu-
late an effective control system for chemical contamination
(Barendsz, 1998) in particular when naturally or process added,
degraded, and transformed compounds in food matrices are in
question.

Analyzing foodstuffs with food safety in mind calls for seg-
mentation according to its influence as follows:

Structure of Foodstuffs and their Physical, Chemical, and
Structural Properties

The development of microorganisms 1s the most frequent in
foodstuffs that contain lots of low-molecular substances (e.g.
simple monosaccharide sugar), which are easily degraded and
used for the further growth of microorganisms. Physical char-
acteristics of foodstuffs that have proven to be especially im-
portant when analyzing the development of microorganisms in-
clude ay, value of foodstuffs, pH value, content, and propor-
tion of organic acids, the presence of preservatives and their
consistency. Foodstuffs can also contain chemical components
such as allergens, micotoxins, veterinary drugs, pesticides, and
other agro-chemicals. It is obvious that with new practices in
food production also new foodborne pathogens could appear.
For example:

In 1991, an outbreak of E. coli O157:H7 infection (23 cases) in
Massachusetts was associated with consumption of an apple cider
prepared from a cider mill. Ninety percent of the apples used in the
cider were “drops”™ £ apples collected from the ground. Contamination
may have occurred prior to harvest or at harvest. Low pH and temper-
ature have been presumed to be barriers to survival and growth of £.
coli O157:H7; however, prolonged survival has been documented at a
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pH less than 4.0 and at refrigerator temperature (8°C) in experimentally
contaminated apple cider. To prevent future similar outbreaks, the prac-
tice of using “drops™ in cider and using unprocessed manure and manure
composted under the current state of composting practices as fertilizer
should be reviewed {De Roever, 1998).

Microflora of Foodstuffs and Environment

Microflora causes hazard when further procedures of pro-
cessing do not assure their destruction or even enable further
development of microorganisms. Three groups of microorgan-
isms that have been proven to present microbiological hazards
are: bacteria, viruses, and parasites (protozea, nematodes, trema-
todes, and cestodes). Each of them represents a very specific
zroup of microbes. However, all of them are specific in specific
environments or environment and can be easily transported by
traditional routes linked to the food chain. For instance the major
contaminant, especially in high perishable food, are still bacteria
and among them Salmonella. For example:

Salmenella Enteritidis and Salmenella Typhimuriwm have been re-
ported most frequently as the major causative agents of human salmonel-
losis. In many EU countries the Salmonellae that most frequently cause
human gastroenteritis are S. Typhimurinm and, especially in more re-
cent years, 8. Enteritidis, particularly Phage Type 4 (PT4). The other
serotypes involved in human illness vary geographically but frequently
include S. Agona. 8. Hadar, 5. Heidelberg, 5. Infantis, S. Newport, 5.
Panama, S. Saint-paul, S. Thompson, and 8. Virchow. Salmonellae are
capable of multiplying under aerobic or anaerobic conditions, and over
a wide temperature range (5—46°C), with an optimum for growth of
between 35°C and 43°C. At 8°C doubling times of salmonellae were
reported to be between 22 and 35 h. Although the lowest temperature at
which salmonellae may grow is approximately 5°C, most serotypes fail
to grow in food stored below 7°C (EC, 2003).

The values of pH that are higher than 9 or lower than 4 in-
hibit the growth of Salmonellae. Free available water also con-
trols growth: in the Salmonella case if the value is lower than
(.94, measured as water activity (ay ). Water activity is defined
as relative availability of the water in a substance. Pure wa-
ter has aw of 1, and potential hazardous foods have ay 0.85
or higher. Consequently it is sometimes difficult to distinguish
bacteriostatic from bactericidal effects due to the combined in-
fluence of a variety of factors. In principle, the most reliable
means of controlling growth of salmonellae are chill storage
or heat. The primary production of food animals remains the
most important reservoir of Salmonellae entering the human
food chain, since a salmonellae-tfree production system can-
not be achieved for all the animal species. Controls at slaugh-
ter and dressing are often not sufficient to prevent salmonel-
lae entering the food chain. In foods, the main factors affect-
ing microbial growth and survival are pH, ay. and tempera-
ture. Other important factors include the competing microflora,
the initial number of salmonellae, and their physiological
state.

Nonetheless some other new foodborne pathogens are also
entering the food chain, causing large difficulties to producer and
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problems to consumers. For example Campylobacter is the lead-
ing cause of zoonotic enteric human infections in most devel-
oped countries. Most human campylobacteriosis are classified
as sporadic single cases or part of small family related outbreaks
(Rosenquist et al., 2003). For example:

Buzby (2001) stated that Campyiobacter is the most commonly re-
ported cause of FBD in United States (16). Each year it causes around
2 million cases of FBD, 10,000 hospitalizations, and 100 deaths. In the
United States, infants (under 1 year old) have the highest reported inci-
dence of campylobacteriosis; young adults age 20 to 29 are the illness’s
second highest risk group. High incidence of Campylobacter was re-
ported also by Rosenquist et al. (2003) who stated that in Denmark,
Campylobacter surpassed Salmonella in 1999, where more than 4000
human cases of campylobacteriosis (78 cases per 100,000 populations)
were registered.

Food Preparation

Procedures are considered as causes of hazard when they
do not ensure complete destruction/elimination of pathogenic
microorganisms (vegetative shapes and spores) or are carried
out in a way that enables contamination of foodstuffs during
the process of preparation. They are also a risk factor when
they do not reduce chemical and physical hazards to the accept-
able level or exclude a material that cannot be processed into a
safe food product. However, in current practices microbes still
present a high risk to consumer, especially if fast food technol-
ogy is applied. It is quite often the case that we face inconsisten-
cies in technological process at the so-called critical points. For
example:

An outbreak of gastroenteritis associated with 8. bredeney (serovar
0:4 H:Lv 1,7) occurred in Belfast, Northern Ireland in November 1997.
Intotal, ten cases were confirmed, of which eight had consumed chicken
cooked at local butcher’s and retailed through one of two local bakeries.
The person in one of the remaining cases was secondarily infected within
her home and the the person in the last case had eaten a product other
than cooked chicken from one of the bakeries. Food preparation practices
were inadequate in one of the bakeries in question and record keeping
and possibly cooking procedures were inadequate at the butcher’s. 5. bre-
deney was 1solated from an uncooked chicken supplied to the butcher's
confirming that improperly cooked chicken was most likely the source of
the outbreak. All outbreak clinical isolates were indistinguishable from
each other and were similar to the isolate obtained from the uncooked
poultry demonstrating that these DNA-based methods were valuable in
the molecular characterization of S. bredeney. This report emphasizes
the importance and maintenance of an effective hazard analysis criti-
cal control point (HACCP) approach to the processing and retailing of
foodstuffs containing chicken in order to help eliminate hazards to public
health (Moorea et al., 2003).

Materials, Instruments and Other Equipment

It is possible to produce safe foodstuffs when the equip-
ment enables us to control the parameters of the process (e.g.
temperature and time of specific stages of the process). Once
the critical control points have been identified, appropriate con-
trol measures should be implemented. For all hazards, critical
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limits must be established and meet the specified tolerances
to ensure the safety of the food. For example critical limits
may need to be set for temperature-time rations and temper-
ature during cooling. Adams (2001) highlighted the practicabil-
ity of the Heisler model to predict the cooling effects of various
types of equipment on different types of food. Another impor-
tant fact in food establishments is the suitability of equipment,
which comes into contact with food. Equipment that is required
should be made of materials that are suitable for cleaning and
are not easily breakable. Additional safety can be assured by
adding filters, magnets, and metal detectors. Materials should
be chemically stable, inert, and should not wear off in the deter-
mined period of time, regardless of the frequency of processes.
They should have a smooth surface, which enables wet clean-
ing, and sterilization. They should also be worker safe without
any danger to health. The materials and equipment are consid-
ered to be risk factors if they do not meet these criteria. For
example:

Huss and co-workers (2000) reported the preventive measures in-
clude the formulation of a cleaning and sanitizing program specifically
designed at reducing the presence of L. monocytogenes in the factory en-
vironment, the safe elimination of L. menocytagenes from heat treated
products and prevention of growth in ready to eat (RTE) products within
the normal shelf life and conditions started on the label. At least three
outbreaks of listeriosis associated with seafood have been reported. Con-
tamination or recontamination of seafood may also take place during pro-
cessing and low levels (< 100cfufg) of L. monocytogenes are frequently
found on seafood including RTE products.

Characteristics of Workplace, where Production, Processing
and Transport of Foodstuffs Takes Place

Contamination of food during processing happens more
often if the paths of the material, the waste, the end prod-
uct and the packing materials crossing points are not con-
trolled. The situation can be even worse in acclimatized
workplaces.

Interior microclimate (temperature, illumination, noise,
ventilation) is in close relation with machinery, equipment, and
technological processes that take place in the workplace. It also
depends on the size of a workplace and the type of processes.
Controlling the microclimate enables us to effectively prevent
contamination hazards and health risks for employees (Likar,
2002).

Ventilation and constant supply of fresh air is important in
assuring normal working conditions and preventing a stagnant
atmosphere. Natural or artificial ventilation is therefore essen-
tial and should be capable of removing polluted air. Insuffi-
cient ventilation or inappropriate installation can be an epi-
demiological risk factors and serve as on—path for spreading
microorganisms.

The temperature in the workplace and storage depends on a
type of performed processes and should reflect the needs of the
product, ensuring its stability.
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Red meat samples collected from a deboning room of a high through-
put abattoir shown enumerated aerobic and Enterobacteriaceae plate
count. Sixty percent of the samples were positive for presumptive
Salmonella spp. while 52% of the samples tested positive for the pres-
ence of L. monocyrogenes. The extent of contamination is dependent
upon the local environment, the throughput of meat, the temperature and
the cleanliness of utensils such as the cutting tables, conveyor belt and

knives (Nel et al., 2004).

Packing Material

European legislation regulates migration from food contact
materials, such as packaging, into foods by an overall migra-
tion limit (OML) applicable to the total of the migrating mate-
rial and specific migration limits (SMLs) referring to individual
substances or groups of substances. The EU Directives on plas-
tics in contact with food., presently Directive 2002/72/EC and its
amendments, are the leading legislation, complimented by the
directives regarding technical aspects (Grob et al., 2007). SMLs
are arisk management tool derived from toxicological data, such
as tolerable daily intakes (TDlIs), or from a limited toxicologi-
cal assessment ensuring safety only for a low migration. PVC
cling films releasing plasticizers, such as di-(2-ethylhexyl) adi-
pate (DEHA), into cheese or meat are used as examples to show
that the high migrations tolerated by present legal limits are also
exploited. In EU the legal limit for DEHA is 18 mg/kg (Direc-
tive 2002/72). Since films are not fillable, this limit applies as
migration per surface area derived from the ratio of 6 dm?/kg
food., i.e. as 3 mg/dm? (Grob et al., 2007).

Plastic food wraps. containers, and glass jars and bottles play
an important role in protecting foods. Plastics of many kinds are
widely used in the manufacture of a wide range of food wraps
and containers.

The function of packing material is to control the food envi-
ronment and to preserve the food. For example nisin is approved
as a natural food preservative and knits together both functions.
Nisin, a bacteriocin produced by strains of Lactococcus lactis
subsp. lactis, 1s widely used as a preservative in pasteurized pro-
cessed cheeses and cheese spreads (Delves-Broughton, 1990).
It i1s the only bacteriocin which has been approved by the World
Health Organization (WHO) to be used as a preservative in the
food industry. Nisin displays inhibitory activity towards a broad
range of Gram-positive organisms, including L. monocytogenes
and Bacillus cereus (Jaquette and Beuchat, 1998). Gallo and co-
workers (2006} pointed out the effectiveness of nisin in control-
ling the growth of L. innocua in liquid cheese whey (LCW) was
more pronounced at 75°C than at 20°C and as the pH decreased
from 6.5 to 5.5. As a consequence, this combined treatment
may provide LCW with a degree of protection against this mi-
croorganism, particularly if employed in conjunction with low
temperature.

Safety of foods packed in glass jars and bottles is ques-
tionable because of a substance called semicarbazide (EFSA,
2003}). Packing material together with the process of packing
can be a hazardous point and pose a threat if it fails to prevent
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contamination of food. It has been proven that it can be a source
of contamination by itself as well. Any potential threats origi-
nating from a package should be clearly written, informing cus-
tomer about proper handling (Sperber, 2001). For example:

Semicarbazide has recently been detected in food contact materials
made by using azodicarbonamide, a substance which has been used for
over 20 years to make plastic seals for lids on glass jars. Semicarbazide
(SEM) belongs to a family of chemicals (hydrazine's) which are known
to cause cancer in laboratory animals. While semicarbazide has not been
extensively tested for toxic effects, it may also be genotoxic. The foods
that have been reported to contain SEM include baby foods, fruit juices,
jams and conserves, honey, ketchups and mayonnaise, pickles and ster-
ilized vegetables and sauces. The levels of SEM reported in these foods
are variable, ranging from non detectable up to 25 ppb. Baby foods are
reported to have highest concentrations, perhaps because of the higher
ratio of gasket area to food mass given the small pack sizes for these
foods. Given the present uncertainties in the science, and the fact that
potential exposure to this substance on a body weight basis is likely to be
the highest for infants, experts believe that it would be prudent to reduce

the presence of SEM in baby foods (EFSA, 2003).

Storage and Transport

Improper storage can damage packing material and contam-
inate its content. Great care must be taken to prevent this un-
til the product reaches a customer. Special attention should be
practiced with fast perishable foodstuffs. The term food trade
indicates all the postproduction procedures: storage, transport,
distribution, and retail of final products, their export and import.
The cold chain maintaining in retail represents the biggest prob-
lem to producers and retailers (Likar and Jevsnik, 2006). For
highly perishable foodstuffs a cold chain below 5°C or at a tem-
perature that is indicated on a label and required by the producer
1s essential. According to our regulations and EU regulations
on the labelling of pre-packaged foodstuffs proper information
should be labelled on the products. For foodstuffs with longer
durability the appropriate microchimatic conditions are neces-
sary and the products should be sold only until their expira-
tion date. All foodstuffs have to be stored in original, undam-
aged packaging with a clear and complete labelling in domestic
language.

Microbial contamination reduces the shelf life of foods and
increases the foodborne diseases. Some of the traditional meth-
ods of preserving foods from the effect of microbial growth can-
not be implied in products such as fresh meats and RTE products.
Quintavalla and Vicini (2002) highlighted antimicrobial pack-
aging as a promising form of active food packaging that is an
innovative concept. Refrigeration is the only barrier for RTE
products, and temperature abuse at any of the supply chain from
the processing plants to the consumer’s refrigerator, could accel-
erate the growth of L. monocytogenes. Most RTE foods received
little or no final heat treatment before being consumed because
such foods are assumed to be, and often labelled as, fully cooked.
There have been reported illnesses resulting when supposedly
RTE foods were not reheated before consumption (Mytle et al.,
2004).
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As a result of L. monocytogenes widespread distribution in
the environment, its ability to survive long periods of time un-
der adverse conditions, and its ability to grow at refrigeration
temperatures, Listeria is now recognized as an important food-
borne pathogen. One of the biggest challenges confronting the
food industry is control of L. monocytogenes contamination and
propagation in RTE meats. For example:

Mytle and co-workers (2004) highlighted the inhibitory effect of
clove o1l (1% and 2%, v/w) applied to the surface of RTE chicken frank-
furters was determined on seven strains of L. monocytogenes. All strains
of L. monocytogenes survived and grew on control frankfurters at 5°C
and 157C but growth was inhibited under both storage conditions in the
presence of either 1% or 2% clove oil. Clove oil, an herbal extract, con-
tains eugenol which when tested on various agar media has antimicrobial
properties and has been shown to inhibit L. monocytogenes, Campy-
lobacter jejuni, Salmonella is, Escherichia coli, and Staphylococcus
aureis.

Epidemics caused by contamination of food during trans-
port have occurred periodically since 1956. Contaminated food-
stutfs are usually powders. such as flour and sugar coming
into contact with a toxic agent when the alimentary product is
transported or stored together with the pesticide or in a place
previously contaminated by the toxic agent (e.g. insecticide
with a low LDsg). The population affected is usually large, in-
volving at least a number of families usually living near the
source of distribution of contaminated food, such as bakery. For
example:

One of the most characteristic episodes happened in Saudi Arabia and
Qatar in 1967 when 2 freight loads of flour were contaminated when they
were transported beneath loads of endrin causing 4 outbreaks. Altogether
874 people were admitted to hospital and 26 died (Ferrer and Cabral,
1995).

Instructions for Consumer and Food Labelling

Certain types of food (containing allergens) or food in-
tended for people who are more susceptible to infections (in
hospitals, homes for elderly people, and children) should in-
clude additional instructions and information. Improper prepa-
ration and use by the customer can lead to contamination
and increased incidence of infections. Labelling should in-
clude special storage conditions and instructions for use where
needed.

Information about the foodstuffs that accompanies them
should be clear and comprehensive and should not be misleading
for the consumer in any way. EU has food labelling legislation
which began with Council Directive 79/112/EEC. They added
additional information by Council Directive 2000/13/EC and its
amendment 2003/89/EC. Anintroductory statement stresses that
prime consideration for any rules on the labelling of foodstuffs
should be the need to inform and protect the consumer giving
him the exact nature and characterization of the product thereby
enabling him to make his choice in full knowledge of the facts
(Przyrembel, 2004).
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The members of an EU funded networking project, inform
all, focusing on developing strategies for the provision of cred-
ible, reliable sources of information for food allergy sufferers,
regulators and the food industry. have been considering these
matters with respect to food labelling (Mills et al., 2004). Con-
sumer perceptions thus show an increasing concern about food
safety and about properties of the food they buy and eat. Al-
though much information is available as a result of labelling
conventions, this does not always translate into more confidence.
It is of great importance to the food industry to protect brands
in order to restore and maintain consumer confidence. It has
been recognized that there is an increasing need for transparent
information on the quality of the entire food chain, supported
by modern tracking and tracing methods. High quality food, in-
tegrity, and associated services and information should be guar-
anteed. Consumers call for food that can be fully trusted, they
ask for safety guarantees and information with integrity to con-

firm their trust (Beulens et al., 2005). Insufficient or improper

labelling could cause serious illness or even death as was the
case in accidental consumption of trigger foods, such as peanuts
and other nuts. For example:

The recent tragic death of young athlete following consumption of
nuts in a Coronation chicken sandwich, matches the reported pattern.
Most peanut/nut allergy fatalities occur in the retail setting, where pro-
ducers, retailers and environmental health officers may have insufficient
knowledge of the actions and interventions necessary to protect sensitive
consumers (Leitch et al., 2001).

Health, Hyvgiene and Education/Training of Workers

Workers coming in contact with food during its production
and processing path are often a vector of contamination espe-
cially when they are not properly educated, trained, or ill.

A majority of FBD outbreaks result from faulty food han-
dling practices in small and medium sized food businesses, and
this applies even where an advanced safety control system is em-
ployed. Bare and gloved hands of food handlers can be vectors
in the spread of food borne disease because of poor personal
hygiene or cross-contamination (Aycicek et al., 2004). Food
handlers who are symptomatically ill may present a real haz-
ard and should be excluded from work. Educating food han-
dlers is a crucial line of defence in the prevention of most
types of food borne illnesses (Nel et al., 2004; Legnani et al..
2004).

To gain results it is necessary to develop a new viewpoint
for educating and training specific groups of persons who man-
age with food (food handlers, managers}. In this context we
should not forget a specific group which verifies, the so-called
food inspectors. Cotterchio et al. (1998) established that food
manager training and certification programs may be an effec-
tive way to improve the sanitary conditions of restaurants and
reduce the spread of foodborne illnesses. Food handlers play an
important role in the transmission of FBD, because they may
introduce pathogens into foods during production, processing,
distribution, and preparation. For example:
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Only 48.7% responding food handlers in the area of Catanzaro, Italy,
knew the main foodborne pathogens and this knowledge was signifi-
cantly greater among those with a higher education level, in practice
from a longer period of time, and who had attended education courses.
A vast majority correctly indicated those foods classified as common
vehicles for FBD, and only 7.1% of food handlers were able to name
five different food vehicles, each of which transmit one of the five
pathogens (Angelillo et al., 2000). Bas and co-workers (2005) estab-
lished that food handlers in Turkish food businesses often have lack of
knowledge regarding the basic food hygiene (critical temperatures of hot
or cold ready-to-eat foods, acceptable refrigerator temperature ranges,
and cross-contamination etc.). There i1s an immediate need for educa-
tion and increasing awareness among food handlers regarding safe food
handling practices.

FOOD SAFETY DILEMMAS OF THE CONSUMER

Fast ways of living and constant lack of time is a global
problem that dictates objective changes in the everyday envi-
ronment. As the global food-marketing environment becomes
more and more turbulent and competitive, marketers must “fol-
low” and understand the changes in consumers’ food-related
attitudes and behaviors, and be willing to react and adapt to this
information (Reid et al., 2005). There is a steady stream of con-
ferences and lectures on the consumer of the future, on trends in
food consumption, about the rapid changes in consumer demand,
and about the need for innovation of food producers as a way
to survive. Major topics mentioned in this context are usually
health concern, the role of convenience, the importance of vari-
ety and new experiences, linking “stories” to food., ethical, and
environmental issues (Grunert, 2006). Grunert and co-workers
(2001) have documented the food-related lifestyle concept that
are connected with food culture. Changing consumer needs have
led to a rapid growth of convenience food sales in recent years.
These changing consumer needs were a result of major macro-
economic changes that occurred in developed countries in the
last few decades (Jago. 2000). We experienced an explosion in
the supply of new food products in most markets (Grunert et al.,
2001). Prepared consumer foods (convenience foods) have an
important role in developed countries (De Boer et al., 2004).

The literature on public perceptions of food related hazards
is relatively recent (Sparks and Shepherd, 1994a.b; Fife-Schaw
and Rowe, 1996; Grobe et al., 1999; Williams and Hammitt,
2001}). Researchers have suggested that the public’s reaction to
risk is underpinned by quality hazards not taken into account
by experts (Slovic, 1993). Public opinion on the evolution of
food safety over the last ten years is divided: 38% consider that
it has improved, 29% feel that it has stayed about the same
and 28% believe that we are now worse off (Eurobarometer,
2003).

Rosati and Saba (2004 estimated that consumers were more
worried about those food hazards that were well-known to them
and, consequently, less worried about food hazards that were
less known. Moreover, the study indicated that perceived per-
sonal risk and the individual’s own knowledge of potential food
risks were two distinct dimensions of food risk perception. It
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was found that the reliability of knowledge held by agencies
about risks associated with food-related hazards to human health
and the trustworthiness of the sources of information were two
important factors of consumer trust. One of the potential reasons
for the lack of trust in institutions and institutional activities
mentioned by Frewer and co-workers (2004) is that the pub-
lic perceives that institutions have failed to take account of the
actual concerns of the public as part of their risk management
activities.

However, when consumers are reminded of the possible risks
associated with food, concerns appear to be quite widespread.
People do not differentiate greatly between the various types of
risks although they are more likely to worry about risks caused
by external factors over which they have no control (Eurobarom-
eter, 2005). At the top end of the “worry” scale. consumers
express concern regarding external factors that are clearly identi-
fied as dangerous (pesticides residues, new viruses such as avian
influenza, residues in meats, contamination of food by bacteria,
unhygienic conditions outside home). In the mid-range. one
finds other external factors such as environmental pollutants (e.g.
mercury), genetically modified organisms (GMOs). food addi-
tives, animal welfare, and bovine spongiform encephalopathy
(BSE). Consumers appear to be less concerned about personal
factors (such as individual susceptibility to food allergies) or
other factors linked to their own behavior (e.g. food preparation,
food hygiene at home, and putting on weight) (Eurobarometer,
2005).

Frewer and co-workers (2004) stated that in a demographic
society where choice exists, people will not consume foods
that they associate with some negative attribute. Various factors
may contribute to concerns. A number of surveys and opinion
polls have sought to identify consumer attitudes to food and
its safety (O’Fallon et al., 2007; Eurobarometer, 2005; Frewer
et al.. 2004; Rosati and Saba, 2004: Banati and Lakner, 2003).
Kuznesof and Brennan (2004) presented the results of an ex-
ploratory focus group where food concerns have been catego-
rized according to hazard type. The results show a range of con-
cerns varying from anxieties relating to each stage of the food
chain (e.g. specific food issues, such as genetically modified
foods and the use of additives and preservatives in processed
foods, were frequently mentioned). O'Fallon and co-workers
(2007) examined the data from the Eurobarometer 53 and they
ascertained that many (roughly 73% of the sample) of the in-
dividuals residing in the 15 European countries are less likely
to purchase a food product with a label indicating the existence
of a genetically modified ingredient. Research by Plahuta and
co-workers (2007) has shown that the opinion of Slovenian con-
sumers, retail chain representatives, and professionals (oenolo-
eists) about GMO is refusal (e.g. the majority believe that GMO
will be on the market within five years). Banati and Lakner
(2003) pointed out that the level of knowledge on biotechnol-
ogy is rather mixed, and that is why the Hungarian consumers
do not yet have a well-defined opinion on genetically engineered
products.
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GOOD NUTRITIONAL PRACTICE FROM PRODUCERS
TO CONSUMERS

The long, global evolution and use of HACCP in food pro-
cessing plants provided overwhelming documentation that the
HACCP system of food safety was very effective at controlling
identified foodborne hazards (Sperber. 2005b). Food business
operators shall ensure that all stages of production, process-
ing, and distribution of food under their control satisfy the rele-
vant hygiene requirements laid down in the Regulation (EC) No
852/2004. Successful implementation of the procedures based
on the HACCP principles will require the full cooperation and
commitment of food business employees. To this end, employ-
ees should undergo training.

The eftficiency of the HACCP system, especially in small and
medium sized enterprises (SMEs), is questionable. Lately the
authors of technical and scientific articles (Sperber, 2005a.b;
Azanza and Zamora-Luna, 2005; Taylor and Taylor, 2004a,b;
Hennroid and Sneed. 2004; Vela and Fernindez, 2003} are
searching barriers for the system efficiency. Jevinik and co-
workers (2006) allocate seven elements (training, human re-
sources, planning. knowledge and competence, management
commitment) representing almost 50% (47.8%) of all the iden-
tified barriers using meta-analysis.

Practical experience and a review of food safety literature
performed by Taylor and Kane (2005) indicates that success
in developing, installing, monitoring, and verifying a success-
ful HACCP system depends on overcoming a complex mix of
managerial, organizational, and technical obstacles. Even the
largest and well-equipped food companies with significant re-
sources of money, technical expertise, and management skills
face a difficult challenge; whilst the SMEs often feel that the
difficulties of HACCP are potentially insurmountable (Taylor
and Kane, 2005). The fact that a person is and will be responsi-
ble for HACCP implementation and further control calls for an
in-depth analysis and understanding of the individual’s reaction
to received information (Jevinik et al., 2006). This can be ap-
proached from different perspectives as was indicated already
in 2001 for complex behavioral barriers in the food safety area
(Gilling et al., 2001).

It is also important to research consumer knowledge, behav-
ior and attitudes toward food safety. International studies in-
dicated that a significant proportion of FBD arises from prac-
tices in the home kitchen (Scott et al., 1982; Bryan, 1988; Scott,
1996; Raspor et al., 2006). Domestic food preparation can negate
much of the efforts of primary and secondary food producers to
provide safe food (Oosterom, 1998; Jay et al., 1999). Several
studies among different kinds of consumer groups (Sammarco
et al., 1997; Johnson et al., 1998; Jay et al., 1999; Meer and
Misner, 2000; Leitch et al., 2001; Bermudez-Millian et al., 2004;
Anderson et al., 2004; Marklinder et al., 2004) have identified
food prepared in the family home as a major source of food poi-
soning and uncovered a lack of food safety knowledge and the
need for promoting improved food safety behaviors aiming at
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00D NUTRITIONAL PRACTCE

Figure 3 Food safety platform: balance model for ensuring food safety from
good nutritional practices viewpoint.

particular target groups. The fact is that household food safety
education 1s needed to minimize the risk of exposure to food-
borne pathogens. The results of a number of previously men-
tioned consumer food safety research shows that the levels of
understanding, motivation, and trust needs to be further culti-
vated and raised. It has been shown that the present maintenance
of food safety in the food chain can be easily broken down, be-
cause of the different kinds of barriers or simple misunderstand-
ing. So, the important perspective is to educate the public about
safe food handling and preparation of foods throughout the sys-
tem of good nutritional practice that emphasizes hazardous food
handling techniques and the microbiological causes of FBD.

For solving the existing barriers in implementing and main-
taining the food safety system in all the steps in the food supply
chain it is necessarily to link-up of all relevant good practices
from farm to table to the one, named Good Nutrition Practice
(GNP), which could solve many issues since it involves the last
step in the food chain—the consumer (Fig. 3).

In all of the mentioned practices there are HACCP elements
there that comprise of the HACCP system as the main system
in food practice today. All practices are partial and are not con-
nected in a comprehensive system. Therefore a new approach
called GNP should be adopted to balance food safety. It is impor-
tant to restore the existing food safety system with GNP, based
on a model (Fig. 3) that covers subsystems with other good
practices. Clustering all the practices in a proper ratio under the
shield of GNP has been shown to be an appropriate platform for
achieving the final goal—safe and healthy food for consumers.

However, in daily practice most of the critical points are de-
pending on a particular person in a particular place. If we do not
perform adequate training, mainly appropriate education within
human resources, we can not expect to have professionals with
highly developed skills or high knowledge which makes rele-
vant control and documentation. And now this is expressed with
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adequate information of the particular process. This integration
under GNP is based on the product of the professionals’ activity,
which is food. In that the particular food skills, knowledge, and
information are integrated. If we enable these together, with our
high quality personnel that the ratio of these activities is just
proper, then we deliver a good, nutrient, and safe product to the
consumer’s table. And this is the global goal of GNP based on
a comprehensive platform which includes all the needed instru-
ments and all the partners but also respecting the consumer as a
critical element in this philosophy.

CONCLUSIONS

Food safety is of crucial importance to the consumer, the food
industry, and the economy. Despite of the significant investment,
the incidence of food-derived diseases still increases what can
be connected to better statistics or to real increase. Foodborne
diseases caused by microbiological hazards are a public health
problem in Europe and worldwide. But it is of serious concern
that 50% to 87% of reported foodborne disease outbreaks in var-
ious countries throughout the world have been associated with
the home (Clayton and Griffith, 2003). It 1s obvious that con-
sumers are not provided with sufficient, processed, and easy-to-
understand information (Banati and Lakner, 2006). And also it
is indicative that we are losing some traditionally gained knowl-
edge and skills about food preparation and consumption.

Our inability to effectively improve the situation is a matter of
major concern in spite of the very significant resources allocated
to the problem of foodborne diseases (Raspor, 2004). A closer
look at the food field, which is spread from technical sciences
to social sciences, is giving a broad spectrum of possibilities as
to how to maintain food safety completely, with the consumer
standing at the end of the chain.

Due to the measures taken by governments, public author-
ities, and food manufacturers, it is postulated that consumers,
trust in food safety has increased within the last several years
(Rohr et al., 2005). But it is still essential for risk managers
to communicate that they are reducing or mitigating a partic-
ular risk and they also have to make sure that actions match
their words. It is obvious that the consumer is the one that is
not informed enough on ensuring safe food (Reid et al., 1998;
Marklinder et al., 2004). It is necessary to define as to who is
responsible to educate the consumers with food safety principals
and which method of educating would be successful.

With the consumer outside the food safety circle we do not
treat food safety “from farm to table.” That is why Good Nutri-
tional Practice (GNP) must become a link in the global vision
of food safety control, which begins and ends in concern for the
consumer.

The goal can be achieved only with global co-operation with
all who are involved in different kinds of food activities: gov-
ernment, teachers and professors, controller’s producers, food
processors, transporters and trade, catering and ourselves—
consumers who stand at the end of the chain.
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It is obvious that the food represents one of major problems
in the current world, beside health and environmental problems.
We can expect this trend to continue in the future. Development
of new techniques and methods will definitely help us to reduce
(avoid) certain hazards and maintain the quality of life, but we
should not forget the basic principles of nature.

We should create new knowledge with permanent education
on all levels in the food supply chain. To achieve that strategy
we have to:

+ Develop new methods of food preservation;

Improve methods for immediate identification of contami-

nants (e.g. pathogens, pesticides, veterinary drugs, etc.):

« Prepare new foodstuffs with improved nutritional profile for
consumer’s individual needs and wishes with respect to body
requirements;

« Complete integration of good practices into a manageable sys-

tem with the consumer as an integral part;

Carefully plan nutrition and research policy with respect to

cultural and regional diversity in diverse nutritional practice;

Assure synchronized development of regulation and standard-

ization procedures;

« Realization and control.

-

-

.

Global food safety will be achieved only, when every single
link in the food chain entirely (in its indoor and outdoor environ-
ment) becomes master of its particular area and will trust in the
activity of both the previous and the following link in the food
safety circle “from farm to table.” not ignoring the consumer as
the one who should be aware of potential risks, proper handling,
and preparation of food for a safe and balanced everyday meal.
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2.1.2 Meta-analysis as a tool for barriers identification during HACCP
implementation to improve food safety

Meta-analiza kot orodje za prepoznavanje ovir med vzpostavitvijo sistema
HACCP z namenom izboljSanja varnosti Zivil

Mojca Jevsnik, Valentina Hlebec in Peter Raspor

Acta Alimentaria (2006), 35, 3: 319-353

V §tudiji je uporabljena metoda meta-analize z namenom ovrednotiti metodoloske pristope
v analiziranih delih in prepoznati, zdruziti in klasificirati ovire pri vzpostavitvi sistema
HACCP. Sistem HACCP (Hazard Analysis and Critical Control Points System) je osnovan
na znanstvenih temeljih z namenom prepoznavanja in obvladovanja tveganj v cilju
zagotavljanja varnih zivil. Vkljuuje sedem principov, ki sluzijo kot orodje za
preprecevanje bolezni, povzrocenih s hrano. Analizirana dela so bila prvotno izbrana preko
specializirane podatkovne zbirke za podrocje Zzivilstva Food Science and Technology
Abstract (FSTA). V nadaljevanju iskanja dokumentacijskih virov je analizirana Se baza
podatkov Commonwealth Agricultural Bureau (CAB) ter baze, dostopne preko on-line
informacijskega sistema COBISS. Kriteriji izbora so vklju€evali vsebinski in metodoloski
del. Vsebinski kriterij za vkljucitev enote analize je pogojeval delo, ki obravnava ovire za
ucinkovitost sistema HACCP. Metodoloski kriterij pa tipologijo virov, in sicer, da ima delo
znacCaj izvirnega raziskovalnega dela z definiranim metodoloSkim pristopom po shemi
IMRAD (Introduction, Methods, Results, Discusion). Klju¢ne besede za izbor znanstvenih
in strokovnih del so bile: HACCP in ovire in vzpostavitev. Glavni rezultati metodoloske
analize izbranih znanstvenih del kaZejo, da je najpogosteje izbrana metoda kvantitativna.
Med kvalitativnimi metodami je najpogosteje uporabljen nestrukturiran intervju, med
kvantitativnimi pa pregledne raziskovalne Studije. Medtem ko nestrukturirani intervju
omogoca poglobljeno analizo implicitnih predstav posameznika do sistema HACCP, ostale
kvantitativne raziskovalne metode temeljijo na oceni frekvencne porazdelitve doloenega
pojava ali vedenja v opazovani populaciji. Pri analizi implicitnih predstav posameznika na
podrocju varnosti zivil se v zadnjem obdobju uveljavlja psiholoski pristop. Glavni namen
metodoloske analize je izpostaviti raziskovalna orodja, ki ponujajo nov vpogled v ovire pri
vzpostavitvi sistema HACCP. Analiza ovir za ufinkovitost sistema je omogocila
identificirati elermente, ki so bili osnova za zdruzevanje ovir v skupine ter v nadaljevanju
dolo¢iti vpliv posameznega elementa na uc€inkovitost sistema HACCP. Predlagan je nov
pristop k terminoloski klasifikaciji prepoznanih ovir, ki bo v bodoc¢nosti odprl nove
dimenzije v zagotavljanju skupnega jezika med strokovnjaki na podro¢ju varnosti zivil.
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The objectives of the study were twofold, i.e. to evaluate methodological approaches of analyzed papers
and to identify, cluster, and classify barriers to HACCP system implementation using meta-analysis as
methodological tool. Hazard Analysis and Critical Control Point (HACCP) is a science-based system of
risk management designed to control food safety. HACCP is based on seven basic principles, which
present an important tool in combating food borne disease. Articles for analysis were initially selected
in the major on-line database for the field, namely “Food Science and Technology Abstract”. Other
databases were also used, including Commonwealth Agricultural Bureau and Co-operative Online
Bibliographic System and Services. Selection was based on scientific excellence of the journal as well
as on the method applied within the study. Main keywords to select appropriate scientific and technical
articles were “HACCP”, “barrier” and “implementation”. Main results of methodological inquiry
revealed that the most frequent methods used in scientific articles were quantitative ones. Among
qualitative methods, the “narrative interview’” was used most often, while among quantitative methods
survey was used most frequently. Whereas narrative interview enables in-depth analysis of implicit role
of individual actor in HACCP system, survey methods estimate frequency distributions of particular
behaviours or attitudes in observed population. Lately, when analyzing implicit role of an individual in
ensuring food safety, a psychological approach became important. The main goal of methodological
analysis is to propose advances in research models that would tackle both qualitative and quantitative
1ssues at the same time and offer new insights into barriers in HACCP system implementation. After
analyzing the barriers to efficiency of the system, we identified elements that enabled us to cluster
barriers into groups and identify the influence of specific elements on HACCP system efficiency. This
paper is offering a novel approach to terminological classification of identified barriers, which will open
new dimensions in assuring common language among food safety professionals in the future.
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Today, placing safe foodstuffs on the tables of consumers presents a problem, stretching
from technology to legislation and from food manufacturer to consumer (RASPOR,
2004). It is of great importance to track and trace foodstuffs all the way from the
animal’s birth to the supermarket display case and at every step along the way (RASPOR,
2005). Ensuring safe foodstuffs in the age of globalization, changed lifestyles and
nutrition patterns, is particularly problematic in the units of food chain, especially in
small and medium size enterprises (SMEs) (WALKER & JONES, 2002; WALKER et al.,
2003; WALCZAK & REUTER, 2004; SUN & OCKERMAN, 2005). HACCP is a system of
quality control management placing clear responsibility for the result totally in the
hands of those who handle the foodstuffs. System is appropriate, because it offers
demands as strategies and do not act as directives. Thus it enables an individual
approach in implementing HACCP to units of food chain. But the question is “Does
HACCP really works in practice?” Lately, however, authors of technical and scientific
articles started doubting the elficiency of HACCP, especially in SMEs (TAYLOR &
TAYLOR, 2004b; VELA & FERNANDEZ, 2003; TAYLOR & TAYLOR, 2004a; HENROID &
SNEED, 2004; AzZANZA & ZAMORA-LUNA, 2005) and began searching for potential
causes ol the system’s failed efficiency. Several studies have identified barriers to
HACCP implementation in food service and retail (KIRBY, 1994; PANISELLO et al.,
1999; MCSWANE & LINTON, 2000; GILLING, 2001; PANISELLO & QUANTICK, 2001;
TAYLOR, 2001; ROBERTS & SNEED, 2003; VON HOLY, 2004; WAI, 2004; STROHBEHN
et al., 2004). VoN HOLY (2004) described that lack of financial and human resources are
fundamental barriers to HACCP implementation in small food businesses. BAS and co-
workers (2005) identified lack of understanding of HACCP as one of the main barriers,
some of which are related to lack of knowledge about HACCP owing to lack of time,
staff turnover, lack of employee motivation, complicated terminology and lack of
personnel training. According to HIELM and co-workers (2006), most of the difficulties
arose in devising the self-checking plan/HACCP plan. The most common answers
about the crucial points in these plans were choosing the critical control points,
committing the firm’s entire workforce and organizing the documentation of monitored
results. Data on risk factors for food borne diseases indicate that the majority of
outbreaks result from faulty food handling practices (SORIANO et al., 2002a; 2002b;
LEGNANI ct al., 2004; BAS et al., 2005; LUES & VAN TONDER, 2005; SHOJAEI et al.,
2006; HIELM et al., 2006; LuccA & FERRAZ DA SILVA TORRES, 2006). Poor hygiene
practice was also connected with improper or insufficient training in personal hygiene
or employment of inexperienced personnel (HASAN et al., 2004; NEL et al., 2004; TENG
et al., 2004; LUES & VAN TONDER, 2005; LUCCA & FERRAZ DA SILVA TORRES, 2006).
Many authors emphasise the importance of training and qualifying people who set up
the system, and those who execute and supervise it (DE WINTER, 1998; KHANDKE &
MAYES, 1998; RASPOR, 2002; VANBAALE et al., 2003; STROHBEHN et al., 2004;
AZANZA & ZAMORA-LUNA, 2005). Target training for food handlers is one of the key
elements for decreasing food borne disease. When we consider the level of food borne
diseases, it is difficult to ascertain an exact number of incidents as the cases of illness
are significantly underreported (MCCARTHY et al., 2005; WINGSTRAND et al., 2006).
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Problem is set in the non-uniform system of reporting food horne diseases as well. The
burden of food borne disease is not well defined in many countries or regions or on a
global level. The World Health Organization (WHO), in collaboration with other
national public health agencies, is coordinating a number of international activities
designed to assist countries in strengthening disease surveillance and in determining the
burden of acute gastroenteritis. Although a number of countries have conducted studies
to determine the burden of food borne disease, global estimates are lacking. The
enormity of the problem is evident, through estimates of acute gastroenteritis incidence
during childhood, for which an important proportion of cases are caused by food borne
pathogens (FLINT et al., 2005).

Relevant literature offers different approaches and analyses of the causes for
inefficiency, but they have not yet presented a final epilogue. Lately, the focus shifted
to the implicit understandings of people that could be the cause of high risk in
production, preparation and transport of foodstuffs (GILLING et al., 2001; TAYLOR &
TAYLOR, 2004a; 2004b; JEVSNIK et al., 2004; EVES & DERVISI, 2005). Reliable and
valid scientific discoveries are a precondition for achieving the final goal of scientific
research, namely discovering legality that enables explanation and subsequently
prediction of observed phenomena (HLEBEC, 2001). It is understandable that complex
behavioural barriers require detailed diagnostic tools and matching interventions (o
effectively overcome them. Behavioural research offers an innovative, yet logical
approach to the problems existing within the field of food safety management, which
has so far been mostly untouched (GILLING, 2001; GILLING et al., 2001). That is why
further multidisciplinary research should be encouraged to seize the attention of a
human being in units of food chain. Formal and informal organizational structures and
relations should be taken into strong consideration. Due to a significant increase in
information that scientists from different fields are facing today, a systematic approach
to analysis of published discoveries has become essential. Meta-analysis became a
popular method , whose purpose is to systematically analyze a number of significant
discoveries of a specilfic field, which presents an essential element and answers the
research questions. In 1976 the author Glass first invented the term meta-analysis to
describe a systematic quantitative alternative to narrative literature reviews that
enhances the scientific rigor of the review process (CORNELL & MULROW, 1999). The
meta-analysis process of cleaning up and making sense of research literatures not only
reveals the cumulative knowledge that is there, but also provides clearer directions
about what the remaining research needs are (HUNTER & SCHMIDT, 2004 ).

1. Methods

1.1. Objective

We were motivated by doubts about the efficiency of HACCP tools for assuring safety
of foodstuffs in the food chain units and consequently we conducted a methodological
and content analysis of selected studies covering this particular topic from various
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aspects. The objective of this article is a comparison and an analysis of methodological
approaches used for recognizing barriers to HACCP implementation, as well as
categorization of the barriers, as seen by authors of selected studies and determination
of the influence factor on food safety of a single barrier. Meta-analysis as a
methodological tool presents an introductory step of scientific work in determining
levels of HACCP efficiency and is used to achieve this objective for the first time.

1.2. Methodology

A research method of meta-analysis was used to collect and analyze the selected
scientific studies dealing with causes for inefficiency of HACCP implementation in
food chain units. Documents were selected in two separated parts. First, keywords
»HACCP« and »barrier« were used to get familiar with studies analyzing barriers to
successful implementation of HACCP system. We used a specialized data collection in
the field of foodstuffs: Food Science and Technology Abstract (FSTA) from the period
from 1969 to April 2005. Second, we reviewed other relevant studies using
Commonwealth Agricultural Bureau (CAB) from 1990 to April 2005 and other
databases accessible through Co-operative Online Bibliographic System and Services
(COBISS) from 1994 to April 2005. First part of the search proved to be (oo exlensive;
we obtained with these approach 62 articles and needed further selection. After
screening all the articles, we narrowed the search pool by adding a key word
»implementation« which gave us 16 articles. We selected six articles out of the first
search and thirteen articles out of the second search. Then we structured them to the
pool for meta-analyses.

Meta-analysis included content and methodological analysis. Criteria for selection
of studies according to their content included their citation and analysis of barriers for
successful implementation of HACCP. Methodologically, typology of sources was the
main criteria. Every source had to be an original research with a defined methodological
approach according to IMRAD (Introduction, Methods, Results, Discussion). Next,
criteria of exclusion were defined to eliminate unsuitable documentation sources from
further analysis. Studies not included in meta-analysis failed to address the issue of
inefficiency of HACCP implementation and its application, unsuitable sources
according to content and type of study, and popular literature (personal opinions, daily
newspapers, popular publications, etc.). Technical articles were not included in meta-
analysis, because they fulfilled only content criteria. We dealt with them separately with
method of qualitative content analysis. After the screening all articles searching for
relevant coverage ol HACCP issues, it was decided that twelve scientific articles would
be included in further qualitative meta-analysis and comparison according to chosen
criteria. We numbered the studies and named them after the authors (No. 1: PANISELLO
et al., 1999; No. 2: KARALIS & GUPTA, 2001; No. 3: GILLING et al., 2001; No. 4:
CLAYTON et al., 2002; No. 5: ROBERTS & SNEED, 2003; No. 6: VELA & FERNANDEZ,
2003; No. 7: WALKER et al., 2003; No. 8: TAYLOR & TAYLOR, 2004a; No. 9: TAYLOR &
TAYLOR, 2004b; No. 10: STROHBEHN et al., 2004; No. 11: AZANZA & ZAMORA-LUNA,
2005; No. 12: EVES & DERVIsI, 2005).
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Methodological approach of each study was deeply assessed and barriers to
HACCP implementation were recognized. That enabled us to further develop
methodological and content categories for comparison of chosen published studies.

2. Results

According to beforehand-defined criteria, we analysed seven technical and twelve
scientilic articles, which determine barriers to elficient implementation of the HACCP
system. The group of seven technical articles was analyzed according to content criteria
only. Meta-analysis included a selection of twelve scientific studies that were analyzed
according to methodological and content criteria. The results of meta-analysis according
to methodological and content categories are presented as follows. All studies were
found in the following databases: FSTA, CAB and COBISS.

2.1. Methodological characteristics of scientific papers

Methodological characteristics were evaluated according to these categories: method,
research instrument, research design, sampling, response rate, timing and duration of
research (Tables 2, 3 and 4).

Method. Research papers were divided into three groups, i.e. quantitative,
qualitative and mixed, combining quantitative and qualitative methods (Table 1). In six
researches, the authors used exclusively quantitative method and in four researches
exclusively qualitative ones. Combination of both methodological approaches was used
in two researches. Quantitative methods were used in studies 1, 4, 5, 7, 10 and 11 in an
attempt to recognize statistical characteristics of causes for HACCP inefficiency.
Individual perceptions of persons integrated into the sysltem were measured with
qualitative methods in studies 3, 8, 9 and 12. Qualitative approach enables in-depth
analysis of individual’s perceptions in an attempt to grasp complexity of problems,
especially in the phase of HACCP implementation. Researches 3 and 6 use a more
complex approach, namely combination of quantitative and qualitative methods that
enable the authors’ to have an even greater insight into the problems in question. The
study used both qualitative approach and method of sample selection. The latter could
not be categorized into any methodological paradigm used in social sciences, as it is
applicable only in natural sciences.

Research instrument. In accordance with chosen methods, authors decided on the
use of methodological tools. Recognizing barriers to successful HACCP
implementation strongly depends on the chosen methodological tools. Most authors
decided to use questionnaires, which is consistent with their quantitative research
approach. In studies 3, 8, 9 and 12, authors used a qualitative method of face-to-face
semi-structured narrative interview. Other methodological tools, including non-
participant observation, telephone interview and expert evaluation were used only once.
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Table 1. Methodological approaches recognized in twelve selected scientific studies

. Total No.
Method Research instrument Study No. .
of study
Quantitative study Survey (questionnaire) 1.4,5.7, 6
10, 11
Qualitative study Face to face semi-structured narrative interview 8.9 4
Face to face semi-structured narrative interview 12
and non-participant observation
Observation 2
Telephone interview and face to face narrative 3 2

Mixed study (quantitative

o interview
and qualitative method)

Questionnaire and expert evaluation 6

Research design. Insight into research process was significant for methodological
part ol meta-analysis. Authors’ descriptions of the research process were used (o
recognize the way methodological tools were used. Authors ol qualitative studies tend
to describe their research design more in detail than authors of quantitative studies. In
three out of six quantitative researches (studies 5, 7, 10), authors conducted pilot testing
of questionnaire and further assessed appropriateness of the instrument. Other studies
that used combination of methods do not offer information about pilot testing. Pilot
testing is usually not suitable for case studies, while it is often conducted prior to
extensive quantitative research.

Sampling. Consistent sampling is ol great importance, especially in quantitative
studies, whereas qualitative methodological approach allows authors more freedom in
choosing the sample and as such is not a key element in research process description.
According to ‘Grounded theory approach’ that is frequently used in qualitative research,
the sampling of concrete individuals, groups or fields is not based on the usual criteria
and techniques of statistical sampling. Samples of analyzed studies are either random,
systematic random or expert ones. In most studies, sampling is presented quite
consistently, although sampling frame is inadequately defined in studies 3, 5, 6, 7, 8, 12
and the process of sample selection is not clear in studies 1, 2, 5, 7, 8, 12. Sample is
undefined in studies 1, 7 and 12. Sample sizes vary considerably. Smaller samples are
justifiably used in qualitative studies, where only one person or a small group is
considered. There are also two quantitative studies (6 and 11) that use small sample
size, between 30 and 40 units, but as such do not assure representativeness and
applicability to target population.

Response rate. All authors, using exclusively quantitative methods, stated response
rate. The only study that failed to state response rate was study 3, which used both
quantitative and qualitative methods. Qualitative studies do not state response rate, as
this data is irrelevant.

Timing and duration. Authors of qualitative research do not state information
about time and duration of research. This information is not given either in three
qualitative researches (studies 4, 7, 11) and in study 6 that used combination of the
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nmethods. Research results are strongly associated with (ime of observation, as old data
often proves irrelevant in present situations.

2.2. Content analysis of scientific studies

Content of 12 selected scientific studies was evaluated according to five categories:
publishing year, location of research, objectives, identitied barriers and proposed
measures (Tables 5, 6 and 7).

Publishing year. Scientific research studies that searched for barriers to successful
HACCP implementation were published from 1999 to 2005. The number of published
papers increased with the year of publishing. From 2003 to 2005, eight researches were
published, whereas from 1999 to 2002 only four were published.

Location of research. Most of the researches were conducted in regions of developed
countries (seven in UK, two in USA, one in Australia and one in Spain), which enable
good comparison of research results. One research was conducted in the Philippines, but
this 1s comparable with other research results as HACCP was recommended by CODEX
ALIMENTARIUS COMMISSION (2003), as part of its revised guidelines on the General
Principles of Food Hygiene in the Philippines as early as 1993.

Objectives. All the authors followed the same objective, namely to recognize
barriers to successful HACCP implementation, although starting points for their
researches were different. That could be ascribed to their different disciplinary
backgrounds. Disciplinary background of researchers was explicitly stated in only two
studies, so we searched for their employment information. Mostly, they are active in the
field of food technology, management and public health. Authors of most studies (1, 6,
8. 9, 10 and 12) tried to recognize and present, with different methodological
approaches, barriers that prevent successtul HACCP implementation. PANISELLO and
co-workers (1999) determined the level of HACCP implementation and ROBERTS and
SNEED (2003) studied the level of implementation of prerequisite programs and HACCP
system in small chain restaurants. KARALIS and GUPTA (2001) tried to establish risk
levels concerning manufacture, distribution and sale of Asian perishable food and
connection between microbiological status of foodstuffs and procedural deficiencies.
Most of the studies do not mention implementation of HACCP in ethnic economies,
with exception of study 2 that explicitly researched Asian perishable food businesses in
inner western Sydney area. However, it would be sensible to compare Australian food
businesses in the same area o reduce implicit stigmatization of the ethnic group in
question. GILLING and co-workers (2001) tried to understand the barriers through the
use of a Behavioural Adherence Model. Their report took a psychological approach to
the problem by examining processes and factors that could obstruct adherence to the
internationally accepted HACCP guidelines and subsequent successful implementation
of HACCP. WALKER and co-workers (2003) wanted o assess the hygiene knowledge of
food handlers from small businesses. In the study of AZANZA and ZAMORA-LUNA
(2005), a cognitive-behaviour barrier model to HACCP guideline adherence for
individuals comprising the HACCP team was developed. The model was established by
consolidation of various concepts from similar models used in assessing physician
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adherence to medical guidelines. Objectives of individual studies are presented in more
detail in Tables 5, 6 and 7.

Identified barriers. Authors recognize HACCP implementation barriers with the
use of different methodological approaches. They also present their findings in various
ways, so comparison proved to be rather difficult. There is still no unified concept or
terminological model that could be followed when categorizing and evaluating
implementation barriers, which makes system categorization difficult and intricate.
After an analysis of selected studies, we recognized barriers and presented them in
Tables 5, 6 and 7. Next, we carefully analyzed each barrier and linked similar ones,
according to their content, into groups. Twenty one new groups of barriers were created
and named as »elements« that affect HACCP efficiency. Basic criteria for rating the
influence of a particular element on HACCP efliciency was frequency of its ciling in
analyzed studies (Table 8). Barriers most frequently stated include lack of expertise,
technical expertise, staff food hygiene training, understanding, cueing mechanism etc.,
which we linked together under the element »Training«; and lack of manpower,
awareness, agreement, self-efficacy, outcome expectancy, motivation, staff, gender,
educational level, etc., which are all included in the element »Human resources«, Most
authors state lack of time for systems’ implementation as an important barrier. We
included it in an element »Planning«. Element »Knowledge« includes knowledge about
principles of HACCP system and good hvgiene practice. Clustering the barriers into
elements is presented in detail in Table §.

Proposed measures. The objective of analyzed studies was to recognize and
understand various barriers for successful implementation of HACCP. Further solutions
were only indicated and suggested for further research. Some authors, however, do
suggest concrete guidelines or solutions for achieving better food safety, yet they fail to
present a concrete strategy to achieve this objective. In studies 3, 6 and 11, the authors
present barriers through a model, which stresses importance of researching implicit
stance of individuals who are working with foodstulfs. Three qualitative researches
(studies 4, 8 and 9) stress the importance ol observing and analyzing human behaviour.
Authors of these studies suggest the use of psychological theories (studies 8 and 9) in
order to grasp problems regarding individual’s acceptance and recognition of HACCP,
and stress the importance ol observing employees when handling foodstulfs (study 4).

2.2.1. Barrier clustering. When recognizing barriers to successful implementation
of HACCP in the food industry units we realized there is still no unilied concept
available for their categorization. There is also no terminological model that would
unify content related barriers. In the first part of content analysis, we presented barriers
as seen, understood and stated by authors of the studies (Table 5, 6 and 7). Next, we
clustered content related barriers into 21 new categories, named »elements« (Table 8).

To test suitability of new classification that would enable more systematic insight
into barriers to HACCP efficiency, we carefully examined definitions for the elements,
stated in analyzed studies, EC REGULATION (2002), recommendations of CODEX
ALIMENTARIUS COMMISSION (2003), international standards ISO (2001), ISO (2005),
BRC (2002) and other expert literature (VILA, 1994; ANON. (2004) (Table 9).
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The influence of each element on HACCP efficiency was ranked according to
frequency of their citation in analyzed studies (Fig. 1).

2.3. Content analysis of technical studies

Qualitative content analysis ol seven technical studies was based on the recognition of
barriers to HACCP implementation as stated by the authors that try to find the solutions
for mentioned problems. Content of seven selected texts were evaluated according to
four categories: publishing year, objectives, identified barriers and proposed measures.

Publishing year. Papers were published during 1994 and 2004. Four papers were
published in year 2001, two in 2004 and one in 1994, 1998, 1999 and 2000.

Objectives. In six studies the authors had the same objective, namely to discuss the
barriers, which arise mainly in small enterprises with up to 10 employees and medium-
sized businesses in implementing the HACCP system. PANISELLO and QUANTICK
(2001) discuss the potential technical barriers in the food and catering industry that may
obstruct the use of HACCP before it has been implemented, during the process of
implementation and after it has been implemented. TAYLOR (2001) discusses general
problems, proposes solutions and identifies opportunities for small companies in their
attempt to develop systems, which are technically sound, appropriate and manageable.
MCSWANE and LINTON (2000) discuss about issues and concerns in HACCP
development and implementation for retail food establishments. In two separate parts,
the authors (VON HOLY, 2004; WAL 2004) discuss the difficulties, which turn up in
implementation in small and less developed food businesses. GILLING (2001) takes a
psychological approach to the problem by examining processes and factors that could
impede adherence to the internationally accepted Codex Guidelines and subsequent
successful implementation of HACCP (GILLING, 2001).

Identified barriers. In technical articles, the authors comment in their own manner
the difficulties in implementation of HACCP system and they do not rank them with
regard to their importance. Some of them, besides the difficulties discuss the benefits,
which small businesses derive from implementation of the HACCP system. Extensive
overview and dealing as a whole with the causes of the barriers together with
suggestions for solutions, from preparing for the implementation to work performance
in accordance with HACCP system, were recognized in two papers (PANISELLO &
QUANTICK, 2001; TAYLOR, 2001). Their practical experience and a review in food
safety literature indicate the greatest obstacles to success in developing, installing,
monitoring and verifying a successful HACCP system. Some of those are available
through appropriate training in HACCP methodology, access to technical expertise,
management commitment, excess or erroneous documentation and the general resource
problems such as time and money. In the two separate parts, the authors (VON HOLY,
2004; Wal, 2004) briefly present the difficulties, which, according to their experiences,
are present in HACCP implementation in small and less developed food businesses.
They are low skill base, lack of knowledge, lack of management commitment and
financial constraints, lack of perception of immediate benefits and difficulties in
documentation control (lack of appropriate food safety documentation, lack of formal
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cleaning schedules and procedures, cleaning checklists). MCSWANE and LINTON (2000)
discuss the barriers in HACCP implementation for retail food establishments. Some
examples of the barriers are the unique aspects ol retail food operations, which may
require a HACCP program, unlike those traditionally used by food processors, failure to
make a HACCP program simple and user friendly, disagreement about the role of
regulatory personnel in HACCP programs, the need for complex record keeping,
language and cultural variations, high employee turnover, and the need for product-
specific versus process specific HACCP methods. They expose the difficulties in
HACCP terminology and like PANISELLO and QUANTICK (2001) expose the importance
of tailored food safety programs. Each HACCP food safety program must be tailored to
the needs of the individual retail food operation. GILLING (2001) tried to understand the
barriers through the use of HACCP “Awareness to Adherence”™ Model. She illustrates
eleven key barriers to HACCP adherence, which can be organized into a model around
the knowledge, attitude and behaviour structure. These barriers may not be exhaustive
and could be categorized or subdivided differently.

The barriers that are mentioned by the authors were ranked into one of the 21
elements (which were determined in content analysis of the scientific articles) based on
the content and their presence in proper context.

Proposed measures. In all the examined articles, the authors discuss the concrete
solutions for mentioned barriers. At the end of the text, suggestions for possible
solutions are presented as conclusion, overcoming obstacles or solving the problems.
They all have in common that the education of SMEs is vital for improving the
understanding of hazards and raising awareness of the benefits of having a HACCP
system in place. First of all, the food managers and supervisors must know how to
develop, implement, and maintain the HACCP program. Then it is necessary to be
capable to measure the effectiveness of HACCP plan and established equivalence
between two similar plans (PANISELLO et al., 1999). Instead of providing general,
untargeted information that requires extensive filtering and application, the information
provided to SMEs to encourage them in implementing a HACCP plan should be such
information, which would be helpful in their self-assessing and self-regulating process
(WAL 2004). GILLING (2001) stressed the need to investigate the problems through
psychological approach. The traditional approach when HACCP goes wrong is to throw
more resources at the problem, send staff to basic HACCP training or even Lo give up.
But we must understand that HACCP problems are a complex mixture ol managerial,
technical and behavioural issues requiring specific remedies (TAYLOR, 2001).

3. Discussion
When determining levels of HACCP efficiency, authors of scientific and technical
studies state barriers that arise with implementation, maintaining and updating HACCP

programs in food chain units. That is why we searched for documentation sources with
combination of key-words: »HACCP and barrier and implementation«. For the
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following criteria for exclusion we chose twelve published scientific and seven
technical studies. We included only scientific studies in meta-analysis, because they
fulfil both methodological and content criteria. They were carefully analyzed and
compared according to chosen criteria. The scientific studies that we examined are not
the most cited studies from the field, but we can ascribe that to rather recent raise of
awareness and interest in causes for rising number of food related diseases. Causes are
sought by many in revision of functioning of HACCP, the system that was introduced
for assuring food safety. Studies that scientifically approach the problem are new in
character and thus have a lower citation index.

The first part of meta-analysis included a comparison of methodological research
approaches for determining HACCP implementation barriers and an evaluation of
appropriateness ol each methodological approach for grasping the problem. To achieve
this objective, advantages and disadvantages of both quantitative and qualitative
methodological approaches needed to be scrutinized. Choosing and following principles
of appropriate methodological approach and methodological tools are keys for obtaining
relevant data that enables insight into researched problems. However, analysis showed
that in selected studies, basic principles of chosen methodological approach were not
followed consistently. In quantitative studies, for example, sampling is not presented
thoroughly. And although one of the advantages of quantitative studies, when carefully
choosing the sample, is a potential applicability of sample characteristic to the target
population, none of the studies made the comparison.

Authors of studies 2, 3 and 6 supplemented their quantitative studies with
qualitative approach. Method triangulation is recently becoming increasingly accepted
in the field of food safety control and therefore also in discovering barriers to HACCP
implementation. It is becoming apparent that only combination of both quantitative and
qualitative approaches can provide needed answers.

Authors who use qualitative approach help to illuminate researched issues from a
different perspective and thus try to fill the gap that quantitative approach could not fill.
Qualitative analysis is searching for answers in individual’s in-depth understanding of
HACCP system and extensively in food safety, which could not be adequately
measured with qualitative methods. Although extensive quantitative research has been
done in determining barriers to HACCP inefficiency, concrete solutions for its
successful implementation and consequently better food safety have not been offered,
yel. Qualitative approach might prove to be a step in the right direction. Defenders of
qualitative approach stress that positivistic approaches are not appropriate for use in
science that is researching human behaviour. Questionnaires that are a standard
quantitative methodological tool cannot grasp values and standpoints of individuals
entirely (HARALAMBOS & HOLBORN, 1999). In the field of food safety, FOSTER and
KAFERSTEIN (1985) wrote about this problem. They claim that socio-cultural research in
food chain is concerned both with beliefs and practices that are specific to food, and
with those that affect its safety, although they are not specific to food. Before planning
intervention strategies to modify harmful habits, the researcher must first determine the
beliefs and forms of behaviour that promote food safety and those that threaten it. Rapid
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social change and the resulting diversification of life around the world are increasingly
confronting social, as well as food safety researchers with new social contexts and
perspectives (FLICK, 2002). Therefore, it became essential to promote improvements in
food safety with strong consideration of socio-cultural factors. The main actor in food
safety circle is a person, who plays a crucial role in food safety control. That is why we
believe that causes for HACCP inefficiency should be sought in organisational and
communicational climate of a company or organisation as well as in the complexity of
perception and functioning of each individual person. Those phenomena are studied by
social sciences. Multidisciplinary approach is thus both inevitable and necessary and
methodological tools used in social sciences should also be introduced to the field of
food safety.

The second part of meta-analysis included qualitative content analysis that would
enable systematic and thorough understanding of selected twelve texts. Unit of research
was an individual study, which we analyzed systematically and in-depth. Next,
comparison of the studies was conducted by following our own criteria and categories,
namely objectives, barriers to successful HACCP implementation and suggested
solutions. Objective of all selected studies was to recognize barriers to successful
HACCP implementation, although starting points for their researches were different.
Studies deal with problems in general, which can be ascribed to relatively short period
ol time spent on recommendations of directives for HACCP implementation in the
western world. We assume that further research will focus on more complex definition
of each individual barrier and provide concrete solutions. WALKER and co-workers
(2003) made a step in that direction by assessing hygiene knowledge only among
employees in small businesses. In-depth analysis of this potential barrier provides good
insight into evaluation of food handlers’ knowledge, but does not provide concrete
solutions.

CLAYTON and co-workers (2002) and TAYLOR and TAYLOR (2004a: 2004b) also
significantly contributed to understanding the importance of human behaviour. A new
trend of researching implicit understandings of individuals in the system and taking into
strong consideration their psychosocial nature are evident in models presented by
GILLING and co-workers (2001b), VELA and FERNANDEZ (2003) and AZANZA and
ZAMORA-LUNA (2005). In contrast to objects, human beings possess conscience. They
observe and experience the world according to meanings. People do not react to outside
signals automatically, instead they individually interpret their meaning. That is why it is
important to learn in detail about various ways of signal interpretation, which can be
done with qualitative research techniques. Quantitative as well as qualitative
methodology has its advantages and disadvantages. None of the two methodological
techniques can assure completely valid and reliable data, but if combined, they can
provide important insights into dynamics ol a society. In general, quantitative data olfer
more static insights, but enables the research of basic patterns and structures.
Qualitative data, on the other hand, is less appropriate for determining patterns and
structures in general, but enables more thorough and in-depth understanding of the
process of changes in social life (HARALAMBOS & HOLBORN, 1999).
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The papers with a description of the technical topics were excluded from the meta-
analysis and were discussed separately, because they suited to the content criteria only.
In studying the HACCP system’s efficiency, the authors of technical papers discuss the
barriers, which weaken the basic purpose of the system, namely to assure the food
safety in food chain units and thus maintain the unbroken circle of safety “from stable
to table”. Their practical experiences and literature review of discussed issues reflect
their critical view on the barriers, which burdens mainly SMEs. In all the analyzed
papers more or less accurate proposals for the solutions were found. In two of the works
(PANISELLO & QUANTICK, 2001; TAYLOR, 2001), the authors significantly contribute to
the whole and extensive overview of mentioned issues together with concrete proposals
for the solutions to abolition of mentioned barriers. PANISELLO and QUANTICK (2001)
discussed the barriers in the groups, i.e. in the group of the barriers, which appears prior
to HACCP implementation, group of barriers during the process of implementation and
group of barriers after HACCP system have been implemented in the food and catering
industry. The authors quote that the reasons for not implementing, maintaining and
updating HACCP programs cannot be explained solely in terms of unwillingness by
manufacturers but rather by the presence of technical barriers that may impede the
application of the system. Technical barriers represent all those practices, attitudes and
perceptions that negatively affect the understanding of the HACCP concept and hence
the proper and affective implementation and maintenance of the HACCP principles.
They discuss management commitment, education and training, availability of the
resources and external pressures as four basic pillars to successful HACCP programme.
In their opinion, the key to successful HACCP implementation will depend on how
these pillars are prioritized. TAYLOR (2001) discusses general problems, proposes
solutions and identifies the opportunities for small companies in their attempt to
develop systems, which are technically sound, appropriate and manageable. She notes
that each local area could develop a “HACCP Resource centre”, which would provide
some of the essential requirements for successtul implementation. WAI (2004) and VON
HoLY (2004) express their personal critical views on the difficulties that are present in
SMEs and less developed food businesses. They quote the un-adaptability of the
HACCP system for SMEs as a problem, because they may not have the necessary skill
base to implement and maintain a HACCP plan. They see a solution in the guidelines as
a helping tool, which could give a concrete example and ready to use control sheets and
tables to the users. They emphasize the necessity of education and training of food
workers as well the improvement in understanding hazards and raising awareness of the
benefits of having a HACCP system in place. MCSWANE and LINTON (2000) discuss the
issues and concerns in HACCP development and implementation for retail food
establishments. They note that those managers who anticipate the obstacles and take
steps to address them are most likely to succeed. They specially stress that HACCP plan
must be compatible with the menu, personnel, production, methods and facilities.
Regardless of the size and complexity of the operation, food managers are encouraged
to “Keep it simple”. Where personal responsibility of those involved is a basis of the
system, it is necessary to motivate and to train the employees in order to understand
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their personal role in food safety and customer satisfaction. Every single employee most
be aware of his own responsibility and must perform the work in compliance with good
hygiene and production instructions and keep the records about the work of the system
on critical control points. Entering of insufficiently trained and educated person into the
system is a focus of the problem. GILLING (2001) offers a new psychological approach
through HACCP “Awareness to adherence™ model to provide the food industry a cost
effective and appropriate method to overcome barriers to HACCP, which may be
managerial, psychological, technical or a combination of these. A model has been
already tested in practice (GILLING et al., 2001) and based on the findings in research
already modified (AZANZA & ZAMORA-LUNA, 2005).

In the papers of JOUVE (1998), BLAHA (1999) and BOCCAS and co-workers (2001)
the chosen problem or arca in HACCP system is discussed specifically. For example,
Boccas and co-workers (2001) describe HACCP training program in the Lithuanian
dairy industry, organized in two main phases with different and complementary training
approaches. BLAHA (1999) describes the impact of the farm to table concept and the
implementation of HACCP plans throughout the food production chain on animal
production and veterinary profession, using the example of the pork production chain.
In the paper he explores the benefits of an efficiently implemented system, which will
protect the exporting country against the unfair or unjustified use of food safety
concerns as non-tariff trade barriers. JOUVE (1998) briefly comments on the most
obvious limitations of food safety legislation and suggests principles that should govern
a more rational approach favourable to international harmonization and to consider
HACCP in perspective with such principles.

The most substantial part of qualitative content analysis included recognizing and
clustering barriers to successful HACCP implementation. After in-depth analysis, we
discovered that authors of both scientific and technical papers use different terms for
similar barriers, which complicates their ranking and further systematic handling. It is
of great importance to set up one, accepted scientific model that would enable
consistent barrier clustering and weighting of each barrier. By introducing a new
concept of terminological classification of twenty-one elements, which is based upon
in-depth content analysis of selected papers, we hope to contribute to this objective.

A comparison of the barriers in implementing the system, as quoted by the authors
in the technical and scientific papers, is not possible as the authors of the technical
articles discuss the barriers and do not rank them with regard to their importance.
Whilst the authors of the scientific articles research the types of the barriers and their
causes by using different methodological tools and present them according to their
importance with regard to findings in research. The technical papers significantly
contribute to shed light upon the researched issues. The positive straight of the authors,
who besides the barriers discuss the benefits of the implemented system mainly for
SMEs as well, is noted. In all the analyzed papers, we found out that the authors offer
solutions for mentioned barriers and they discuss the improvements of the existing
situation. On the contrary. in the scientific articles the authors only indicate the possible
solutions or propose only rough guidelines for further researches.
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Content analysis of the scientific articles showed that major barriers detected
during implementation of HACCP system were twofold: insufficient (raining and
human resources. The latter includes the broad area of human treatment, where barriers
such as awareness, agreement, self-efficacy, outcome expectancy, motivation; staff
(gender, educational level, thoughts and experiences, inexperienced employees,
turnover, employee commitment, etc.) are included. The barriers such as planning,
knowledge and competence, documentation and resources are then discussed. The
authors of technical articles discuss the barriers on the basis of reviewed literature and
their own practical experiences. The content analysis of selected technical articles has
showed that the authors consider resources, such as human resources as well as time,
money, costs (i.e. expense of training), to be the largest barrier in implementation of the
system.. By studying and classifying the elements, it is evident that the biggest
problems for HACCP efficiency are human resources and training.

Impact of a particular factor as specified for relevant barrier (Table 9) will establish
the possibility for novel approach for efficient design of projects and actions, which will
be able to trace weakness of the analysed system (in the context of size and diversity food
activity). This will also open the opportunity for novel approaches in education and
training of food personal, which will be tailor made on the basis of relevant needs to
achieve “food safety from farm to table around the world”. We carefully defined and
explained each element with relevant expert literature to present and illustrate relevancy
of such classification and enable belter understanding. Thus we contributed to a new
dimension of qualitative content analysis in the field of food safety.

In comparison with HACCP, seven principles showed that there are grey areas in
the system, which should be further analysed and developed to the state of clear
understanding that food safety system needs.

4. Conclusion

When we are speaking about implementation of new approaches we refer to new
discoveries and new methods, but more commonly we consult actual standards from the
field. It seems that the problem of standard implementation does not always face
relevant issues (it HACCP is concerned). Consequently, our approach can be applied
for systematic analyzing of relevant standards to indicate their weaknesses prior to
implementation. This can help even earlier during the standard development to test
standard capacity and approaches for designated area of application.

As we demonstrated in our paper, quantitative and qualitative methods for
analyzing HACCP system efficiency are of prime importance. Namely, these two
approaches digest scientific and technical literature via pre-selected criteria and resulted
outcome, illustrate weak and strong points very efficiently.

Field of food science and technology is a part of natural sciences and thus
researched mainly with quantitative methodology. Nevertheless, it is encouraging that
lately some food safety researchers have decided to use qualitative methods also. The
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fact that a person is and will be responsible for HACCP implementation and further
control calls for an in-depth analysis and understanding of individual’s reaction to
received information. GILLING and co-workers (2001) first investigated complex
behavioural barriers. This kind of research offers an innovative, yet logical approach to
the problems existing within the field of food safety management. Mullidisciplinary
approach, including experts for food safety, food technology. psychology, sociology
and public health, is thus of great importance.

Unified terminology for assessing barriers to HACCP efficiency, namely elements
that we offer in this paper, should be used as a starting point for further development of
a common terminological model. The influence of each element on HACCP efficiency
was ranked according to frequency of their citation in analyzed studies. Findings
contribute to systematic planning of further research, directed towards appropriate
strategies for elimination of barriers and to development of a common language among
food safety professionals.

The theory and practice showed weakness in food safety management systems.
Due to the fast development and in many cases also improvisation, particularly in
SMEs’, we face difficulties that have to be structured and overcome. It is no doubt that
system, which will comprehensively assess soft and hard parameters of food systems,
will become more powerful and finally more user friendly. It can be expected that such
an approach will bring new level of safety and consequently trust to the food arena.
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2.1.3 Hygienic status of small and medium sized food enterprises during adoption of
HACCP system

Higiensko stanje v malih in srednje velikih prehranskih obratih po uvedbi
sistema HACCP

Mojca Jevsnik, Martin Bauer, Anamarija Zore in Peter Raspor

International Journal of Food Science, Technology and Nutrition (2007), 1, 1: 95-113

Glavni namen raziskave je bil preuciti nacin vkljucevanja zaposlenih v delovni proces
priprave zivil. V raziskavo je bilo vkljucenih sto naklju¢no izbranih malih in srednje
velikih prehranskih obratov. Analizirano je higiensko in tehni¢no stanje prehranskih
obratov ter higienska praksa zaposlenih, s poudarkom na opazovanju tehnike in pogostosti
umivanja rok. V ta namen je bila izdelana opazovalna lista. Kriteriji ocenjevanja so sledili
zahtevam zakonodaje in higienske doktrine. Rezultati kazejo tehni¢ne pomanjkljivosti v
obeh skupinah obratov in higienske nepravilnosti zaposlenih pri delu z zivili. Higienska
praksa zaposlenih ni vedno v skladu s predpisanimi zahtevami. Rezultati mikrobioloske
ocene snaznosti obratov so bili v sprejemljivih mejah za zivilsko prakso. Priprava mesa je
iz higiensko tehni¢nega vidika ocenjena kot kriticna faza. V prihodnje bo potrebno
planirati dodatne aktivnosti za dosego zahtev sistema HACCP. V izogib Sibkosti na
higienskem podroc¢ju, s poudarkom na higienski zavesti posameznika, je predlagan nov
pristop, imenovanem »Model analize Stirih elementov«. Izpostavljena je pomembnost
cloveskega faktorja pri zagotavljanju varnih zivil, ki je v modelu obravnavan enakovredno
kot ostali higienski, tehni¢ni in tehnoloski dejavniki tveganj.
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HYGIENIC STATUS OF SMALL AND MEDIUM SIZED
FOOD ENTERPRISES DURING ADOPTION OF HACCP
SYSTEM

M. Jevinik, M.Bauer, A. Zore and P. Raspor

ABSTRACT

The main area of assessment was food-handlers involvement in the working process. We assessed
state of the art of technical environment and frequency of hand washing with employees. The study
was performed in one hundred randomly selected small and medium size food enterprises. Estimation
criteria were in accordance with legislation requirements and hygiene doctrine. The results showed
non-compliance on technical level in small and also in medium sized enterprises. The hygiene
awareness of food-handlers was not found on very high level; however the results of microbiological
counts are still within the level acceptable for food practice. Critical area is meat preparation and it is
obvious that some additional activities shall be planned in a future to achieve HACCP system
requirements. The purpose of the solution to avoid hygiene problems is based on a new approach
called "Four elements analysis”, which exposes individual person who is entering the food area as
risk factor.

Key words: Food Safety, Food Enterprises, HACCP, Prerequisite Programs, Good Hygiene Practice,
Empolyees

INTRODUCTION

Ensuring safe food in the age of globalization, changed lifestyles and nutrition patterns, is
particularly problematic in the units of food preparation and distribution, especially in small
and medium sized food enterprises (SMEs) (Walker & Jones 2002; Raspor 2002; Walker &
others 2003; Walczak & Reuter 2004; Raspor 2004a; Raspor 2004b; Sun & Ockerman 2005;
Raspor 2006a; Ba® & others 2007). Taylor (2001a) stated that Hazard Analysis and Critical
Control Point (HACCP) system is widespread in large food enterprises, while its use is
limited within SMEs!. This is reflected in recent studies in the UK and Europe which have
found that SMEs are less likely to invest in hygiene and food safety than large companies
and are less likely to have HACCP in place (Mortimore 2001; Taylor 2001a; Konecka-Matyjek
& others 2005; Conter & others 2007). SMEs differ between themselves on knowledge level,
employees’ responsibility, motivation and awareness of individuals and finally on available
financial means (Taylor 2001b). Because small enterprises have lower level of previously
mentioned elements, it is more difficult to assure an optimal food safety there than in medium
sized plants (Ropkins & Beck 2000; Yapp & Fairman 2006).
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Meta-analysis of barriers during HACCP implementation has shown that among twenty one
elements we can allocate seven elements (training, human resources, planning, knowledge
and competence, management commitment) representing 47,8% of all identified barriers.
The influence of each element on HACCP efficiency was ranked according to frequency of
their citation in analyzed studies (Jevinik & others 2006). Practical experience and a review
of food safety literature performed by Taylor & Kane (2005) indicates that success in
developing, installing, monitoring and verifying a successful HACCP system depends on
overcoming a complex mix of managerial, organisational and technical hurdles. Even the
largest and well equipped food companies with significant resources of money, technical
expertise and management skills face a difficult challenge; whilst the SMEs often feel that the
difficulties of HACCP are potentially insurmountable (Untermann 1999; Motarjemi &
Kaferstein 1999; Sperber 2005a; Sperber 2005b; Taylor & Kane 2005). The fact that a person is
and will be responsible for HACCP implementation and further control calls for an in-depth
analysis and understanding of individual’s reaction to received information (Jevinik & others
2006). This can be approached from different perspectives as was indicated already in 2001
for complex behavioural barriers in food safety area (Gilling & others 2001).

Recent survey studies conducted in Turkey, South Africa and the United Kingdom
pinpointing the need for training and education of food handlers in public hygiene measures
and revealed a general lack of knowledge of microbiologic food hazards, refrigerator
temperature ranges, cross contamination and personal hygiene (Walker & others 2003; Nel &
others 2004; Aycicek & others 2004; Ba® & others 2005; Ba® & others 2007). Data on risk factors
for food-borne diseases indicate that the majority of outbreaks result from faulty food handling
practices (Clayton & others 2002). Consuming and/or handling poultry meat is the most
consistent risk factor, linked to the high prevalence of campylobacters in retail poultry meat
(Zorman & others 2006). The risk of food-borne illness due to contact with hands or surfaces
depends on both the level of contamination as well as probability of transfer and importance
of contaminated surfaces in relation to potential transmission of pathogens to food is apparent
in food processing (Den Aantrekker & others 2003, Kusumaningrum & others 2003; Raspor
2005). Proper sanitation practices provide the foundation that food safety assurance systems
are built upon. Poor hygienic and sanitary practices can contribute to outbreaks of foodborne
illnesses and cause injury. In the last several years, there have been some major food safety
incidents that have made headlines and focused attention on poor sanitary practices in all
sector of the food system (Heggum 2001; Marriot & Gravani 2006; Raspor & others 2006b).
Fielding & others (2005) cited that food poisoning outbreaks usually occur from SMEs in the
food manufacturing industry, which account for 99% of all food operations in the UK. In last
ten years Slovenia registered from 10,000 to 20,000 cases of intestinal infectious diseases per
year, which can be compared with reported number of diseases in other countries. Salmonella
Enteritidis was the cause for 73% of epidemics in 2003 and was therefore characteristic for that
year. Mentioned incidence rate are almost 10 times higher compared to United Kingdom. In
Slovenia the most frequent are salmonellosis, campilobacteriosis, and rotavirus entheritis. The
most frequent cause for infection was insufficient personal hygiene, cross contamination,
inadequate storage temperature, inadequate transport and insufficient employee’s knowledge
(Smole Moeina & Hogevar Grom 2004).

International Journal of Food Science, Technology & Nutrition



Jevs$nik M. Integralno vrednotenje vkljucitve sistema HACCP pri zagotavljanju varnih zivil.
Dokt. disertacija. Ljubljana, Univ. v Ljubljani, Biotehniska fakulteta, 2008.

Hygienic Status of Small and Medium Sized Food Enterprises During Adoption of Haccp System 97

The aim of the research is to determine hygiene-technical situations in selected food
establishments, to estimate hygiene knowledge and awareness of employees by stressing
the employees’ observation during working process (hand washing technique and its
frequency) and to objectively estimate sanitation of some beforehand defined spots.

MATERIALS AND METHODS

The research lasted from April to July 2006 and was performed in one hundred randomly
selected small and medium size enterprises (SMEs). Data regarding a number of registered
SMEs in Ljubljana the capital of Slovenia was gained from Health Inspectorate of the Republic
of Slovenia. The food-processing establishments were divided according to a number of
employees, namely to the small ones, which employ up to ten workers and represent 66.5%
of all food enterprises in Ljubljana and into medium sized ones, which employ from ten to
fifty workers and represent 28.4% share in Ljubljana.

The research was methodically and terminally divided in two parts. In the first part
one hundred randomly selected food enterprises in Ljubljana (fifty small ones and fifty
medium sized ones) took part. In the selected plants hygiene-technical situation of areas,
which influenced the hygiene status of a plant, was estimated by using an observation list.
The observation list was made on the basis of valid legislation, professional doctrine, food
safety literature and frequent observation of researched surroundings. Prior to the research
the observation list was tested with the intention of finding its eventual defects.

In the second part of the research wet swabs for sanitation testing from beforehand
defined working surfaces were taken in the fifty food plants, which took part in the first
part of the research (twenty-five small and twenty-five medium sized ones) and which have
agreed to take part in the second half of the research as well.

Hygiene-Technical Criteria

For determination of hygiene-technical conditions in the selected plants an observation list,
which included criteria for estimation of hygiene-technical suitability, was made. Among
prerequisite hygiene programs for HACCP only the elements of good manufacturing practice,
relating to hygiene-technical requirements for areas meant for employees (wash-hand basins,
sanitary facilities, areas for cleansers and cleaning equipment) and the elements of good
manufacturing practice, relating to employees, who handle food (knowledge, health,
involvement in the working process) were estimated.

Hygiene-technical criteria for hand washing area:
e  Number (is it suitable with regard to the activity and the size of a plant)
s Installation (preventing cross-contamination between high and low risk area)
e  Purpose (separation from food / dish basins)

¢  Equipment with all the additional instruments (cold and hot running water, soap
dispenser (for liquid soap), paper towels, wastebasket)
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Maintenance (in good condition, detergents and cleaning equipment: separated
regarding usage intention, designated place for storage, documentation: cleaning
and disinfection schedule, records of realization and control)

Wash-hand basin surroundings (maintenance, material characteristics, inclination
and outflow of floor surfaces, warnings for employees, round joints between walls
and floors)

Storage for cleansers and cleaning equipment:
Storage (construction, micro-climate conditions)

Cleansers and cleaning equipment (separation regarding usage, use intention, colour
marks)

Hygiene-technical criteria for sanitation:
Number (adequate regarding a plant size and activity performed in a plant)

Construction (entrance must be separated from food area with a “pre-room”-washing
station, hygiene-technical equipment in washing station, which can be a bsthroom as
well)

Purpose (separated from sanitary facilities for “other” persons, sex-separated sanitary
facilities)

Floor (made from un- permeable, un-absorptive, un-slippery, washable and non-
toxic materials, with suitable incline and outflow)

Walls (un-permeable, washable, un-absorptive, non-toxic, smooth and without joints
and shelves)

Maintenance (in good condition, cleansers and cleaning equipment: separated
regarding use intention, designated storage area; documentation: cleaning and
disinfection schedule, records of realization and control)

Food-handlers:

Personal hygiene (hand washing, overalls and working footwear, head-coverings)

Health (conformity for obligatory illness report, which can be transmitted by
working, signed by personnel and declaration regarding illness’s symptoms)

Knowledge and training (prerequisite hygiene programs for HACCP, HACCP system)

Involvement in the working process (working procedures, rules)

Data collected from observation lists were analyzed regarding above presented items and
regarding a size of plants (SE and ME).
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Microbiological Estimation Of Sanitation In Food Establishments

Six spots for taking wet swabs, which show sanitation efficiency in the plant and hygiene
awareness of employees, have been designated. In all the plants swabs were taken from left
and right hands and from taps. Remaining three swabs were designated separate for each
individual plant regarding individual researcher’'s opinion. Spots from low risk area have
been selected, namely cutting boards for vegetables, for cooked meat, for bread, meat slicer,
working surface, cutlery tray and refrigerator’s interior.

Swabs were inoculated on growth medium containing mammalian blood (blood agar plates).
Culture mediums were incubated at 37°C for 24 hours. After the incubation colonies were
counted, described according to morphology and wiped across new culture media. From
pure culture a microscopic preparation was made. Bacteria, for which we assumed that were
not allowed by the legislation, were differentiating by Gram stain process. Criteria for
estimation were in accordance of Slovenian national Act of special measure in case of food
poisoning and infection and their preventive measures. Criteria for sanitation efficiency are
the following:

»  Working surface (20 cm?) is clean if number of aerobic mesophile bacteria is not
higher than 200,

e  Aswabis not considered clean if it contains Escherichio coli, coagulase-positive staphylococci,
faecal streptococci Proteus sp., Pseudomonas aeruginoza (Anonymous 1981, 1982).

In the legislation there is no criteria for sanitation estimation of tap handle on wash-hand
basin in the kitchen, walls in the cooling appliances and workers’ hands (Anonymous 1981,
1982), that is why for those spots the same criteria as for work surfaces stated in the legislation
was considered.

RESULTS
Areas
Areas for employees’ hand washing

In the kitchens of the majority of food-processing plants (78%) only one wash-hand basin is
installed and in even seven Kkitchens (14%) there is no wash-hand basin at all. All of the MEs
have been equipped with wash-hand basins and in 44% of ME there were more than one
wash-hand basin, there. Table 1 shows criteria, which were used for hygiene-technical
estimation of wash-hand basins in the kitchens and belonging SHP documentation.

Locations of wash-hand basins in five SEs and in eight MEs do not enable hand washing
in crosspoints between high and low risk areas. In 14% of SEs there is no wash-hand basin,
that is why workers wash their hands in dish basins. In two MEs basins are used for food
washing as well. Basins were inadequately equipped in 39% of SEs (in 14% without liquid
soap, in 18% without paper towels, in 4% without liquid soap and paper towels). A number of
inadequate hand-wash basins were significantly lower in MEs. Only in the two plants there
were no wastebaskets there. Basins were inadequately maintained more frequently in SEs than
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in MEs. Among causes for tatter are unsuitable or timeworn floors, timeworn ceramic wall tiles
near basins, roughcast falling off walls and presence of empty packaging and cleaning equipment.
In the majority of plants there were hand washing instructions hanging on the walls.

Table 1. Criteria for hygiene-technical estimation of wash-hand basins and verification of belonging

Legend: documentation.

Hygiene- ESTIMATION (%) ESTIMATION (%)
technical S PS NS Documentation S PS NS
criteria ME | SE | ME | SE | ME | SE ME | SE | ME | SE | ME | SE

Installation | 88 | 84| 0 0] 12 |16

3 . Cleaning and
cparation disinfection | 8 | 18| 16 | 58| 76 | 24

from f.OOd 8 (9% | 0 | 0|14 | 4 schedules

washing

basins
Records of

Equipment | 12 | 24| 49 [ 72| 39 | 4 | cleaningand | 12 |26| 0 |48 | 88 | 26
disinfection

S - Suitable: In accordance with Directive EC, 2004 requirements (EU 2004).

PS - Partly Suitable: Partly in accordance with Directive EC, 2004 requirements. Deficiency: equipment
of the basin is partly suitable if wastebasket is covered, but no opening by foot is possible, or if it is open
- with no covering; if basin tap can not be turned by using only one hand; if soap dispenser is not
handle operated or if liquid soap dispenser is opened. Documentation is partly suitable if there are not
all the required records there (EU 2004).

NS - Not Suitable: Not in accordance with Directive EC, 2004 requirements (EU 2004).

In small enterprises documentation is not managed well; in 76% of plants there are no
cleaning and disinfection schedules, in 88% of plants there is no records of cleaning and
disinfection. In the enterprises, in which there are cleaning and disinfection schedules, only
2/3 of those are suitable (columns for records of control and cleaning type are missing). In
76% of MEs there are cleaning and disinfection schedules, but 58% of those are only partly
suitable (in the majority of cases columns for cleaning performance and control records are
missing). Records of cleaning and disinfection are kept in 74% of plants, but in 48% of them
there is no cleaning frequency stated, therefore the records are estimated as partly suitable.

Storage for cleansers and cleaning equipment for basin cleaning

Storages for cleansers and cleaning equipment for basin cleaning in 36% of SEs and in 36% of
MEs were estimated as unsuitable, because the cleansers and cleaning equipment were stored
directly on the floors. In five small sized plants and three MEs there is no designated cleanser/
disinfector for basins, so they are cleaned by using dish detergent. In 86% of SEs and in 38%
of MEs cloths for cleaning were not marked with different colour or in any other way.
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Sanitary facilities

In 16% of SEs the sanitary facilities for staff and for guests were not separated. In 22% of
MEs teachers and kitchen staff used the same toilets. In one of ME a toilet washroom was
not suitable, because there was no soap dispenser and in other 22% of MEs hand washing
stations in toilets were not suitable, because there were not enough of liquid soap, there
were no paper towels or hoth of latter were missing.

Food-handlers
Personal hygiene

Personnel in the two thirds of small and medium sized plants do not wash their hands after
dirty work or they do not wash them properly. Hand care cream was available in two small
sized plants and in fourteen MEs. Table 2 shows criteria for personnel’'s for good hygiene
practice estimation.

There were more employees wearing dirty and unsuitable overalls in SEs (36%) than in
MEs (4%). In small sized plants more than half of workers (52%) didn't wear any head-
covering during work in contrast to MEs, where 12% of workers did not wear any head-
covering. Workers'hair is only partly covered by head-covering. Some of female workers
had long nails and nail polish applied to the nails. Only small percentage (12%) of workers
had injuries on their hands. One person in ME did not cover an injured hand.

In the majority of plants there is enough overalls for workers there, except in ten small
sized plants (20%) and in one ME (2%), where only 2 overalls were available. In the majority
of SEs working clothes were estimated as unsuitable, since 40% of workers worked in their
own personal shoes, 26% wore dirty working clothes, 28% wore overalls of unsuitable colour
(dark). In MEs only one person wore dark, unsuitable overall.

Only in 32% of SEs and in 48% of MEs there are designated and marked containers for
dirty working clothes collecting. In 24% of SEs and in 20% of MEs dirty working clothes are
collected in bags. In 44% of SEs and in 32% MEs areas for dirty and clean working clothes
were not separated. Dirty working clothes were found in lockers together with clean clothes
or were laid off on the floor. In the majority of MEs (78%) clothes are washed in own
laundry, in 16% of MEs clothes are washed by workers themselves (in their homes), in 6% of
MEs clothes were washed in laundries, which had no signed contract with plants. In the
majority of SEs (72%) clothes are washed by workers themselves, in their homes.

In spite of the fact that in SEs all rules are placed on visible spots, in contrast to MEs, in
practice they are less followed as in MEs. In the majority of MEs (90%) workers followed the
rule of not to wear jewellery while working. In 38% of SEs workers did not follow that rule.
Five workers in MEs and three of them in SEs ate during work time. While supervising
working process two workers in SE chewed and two of them smoked.
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Table 2. Critera for estimation of staff good hygiene practice during work and verification of belonging

documentation.
Staff ESTIMATION (%) ESTIMATION (%)
good S PS NS S P’S NS
hygiene | ME | SE | ME | SE | ME | SE | Documentation | ME | SE | ME | SE | ME | SE
practice
criteria
Suitable,
clean and Working
if procedure
necessary | 64 [96| 0 | 0 | 36 | 4 regarding 60 |66 0 | O | 40 |34
protective personal
working hygiene
clothes
Protective .
head- | 22 |36 | 26 |52| 52 |12 Working
covering procedure [ 50| e 6 | 4 | 36 | 28
Hand regardmg
. 84 (92| 0 | 0| 16 | 8 | hand washing
nails
Suitable Working
covered |y gl g g | o |2 | Procedure g eyt o 0 66 |66
hand regarding
injuries injuries
Legend:

S - Suitable: In accordance with Directive EC, 2004 requirements (EU 2004).

PS - Partly Suitable: Partly in accordance with Directive EC, 2004 requirements. Deficiency: protective
head-coverings are partly suitable if do not cover hair completely. Hand injuries coverings are partly
suitable if plasters are not coloured. Working procedure regarding hand washing is partly suitable if

hand washing is described up to wrist only (EU 2004).

NS - Not Suitable: Not in accordance with Directive EC, 2004 requirements (EU 2004).

Health

During the research there were no ill people in both small and medium sized plants, there. In
14% of SEs and in 18% of MEs workers have not signed conformity for obligatory illness
report, which can be transmitted by working. In 38% of SEs and in 20% of MEs the declaration
regarding illnesses symptoms have not been signed by personnel. Certificate of examination

of person working with foodstuffs was present in 22% of SEs and 28% of MEs.
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Knowledge And Training

By asking: "How do you measure a core temperature of heat treated food?” worker's
qualification for a specific job was determined. Results showed that in four of SEs and in
one ME workers were not suitably trained for specific jobs, because in three small sized
plants a core temperature of heat treated food was measured with infra red thermometer;
in one small sized plant and in one ME temperatures were not measured at all.

Knowledge regarding HACCP system principles was measured by asking three
questions, namely: "Is HACCP system established in you plant?”, "How do you record
temperature in cooling appliances and during heat treatment of food?” and “What does
a critical control point (CCP) mean and how many CCPs are determined in the HACCP
plan in your plant?” Knowledge of work performance according to HACCP system was
not suitable in 32% of SEs and in 34% of MEs. In four of SEs workers did not know that
there is HACCP system established in the plant. In 12% of SEs and in 20% of MEs
temperature is recorded for several days in advanced of for the past. In 12% of SEs and
in one ME workers stated that there is no CCP in the HACCP plan. In 12% of MEs
workers stated that a CCP mean cross-contamination between high and low risk working
process.

There is no training plan in 74% of SEs and in 48% of MEs. Records of trainings are
not kept in 70% of SEs and in 52% of MEs. Training certificates are not kept in 42% of SEs
and in 46% of MEs.

Microbiological Estimation Of Sanitation In The Plants

In the tables from 3 to 5 the laboratory results of swab analyses, taken from work surfaces,
equipment and workers' hands in small and medium sized enterprises are collected.
Microbiological estimation of sanitation in SEs and MEs by separate checked spots (clean
surfaces that were not used at the time of taking) is shown in the Table 3. Those spots
were designated as critical beforehand.

From the results of microbiological estimation of work surface sanitation it was
concluded that hygiene situation in MEs is much better as in SEs. In MEs there was, in
spite of prior hand washing, the higher number of unsuitable swab results of left hands
(68%) than in SEs (60%). The number of grown bacterial species was higher in SEs in
comparison with MEs. From approximately half of the swabs taken from work surfaces
(work surface, cutting board for heat treated vegetables, cutting board for heat treated
meat, and cutting board for bread) in MEs no micro-organism has grown (Table 3). In
SEs a hygiene situation was worse, because approximately half of results of swabs taken
from work surfaces (work surface, cutting board for heat treated vegetables, cutting
board for heat treated meat, and cutting board for bread) and from equipment (meat
slicer) did not meet the required criteria.
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Table 3. Microbiological estimation of sanitation of work surfaces, machines and
equipment in the kitchens of small and medium sized enterprises.

Type and Sanitation estimation
No. of (%)
enterprise
A spot, a swab was taken from > Suitable | Suitable Not
ME | SE 1 2 suitable?
(n) [ n) | M|SE|M |SE|ME| SE
E E
Tap handle on wash-hand basin in
the Kitchend 25 24 (20| O |76 | 67 | 4 33
Work surface 18 | 22 | 50| 0 |44 |50 ]| 6 50
Cutting board for heat treated 2125 |50l12la|a0] 38 48
vegetable
Cutting board for heat treated meat | 12 | 12 |58 | 0 [42 ]33 | O 67
Cutting board for bread 6 / |50 / |50 / 0 /
Meat slicer / 10 / 0|/ |5/ 45
Cutlery tray 15 / 271 /|67 | / 6 /
Wall in the refrigerator* 13 7 | 5412913857 8 14
Worker’s left hand* 25 [ 25 [ 0 | 0 [32]| 40| 68 | 60
Worker’s right hand* 25 1 25 [ 0| 0 |48 [48 |52 | 52
Legend:

SE: small sized food-processing plants

ME: medium sized food-processing plants

Suitable!: microorganisms have not grown on blood agar plates.

Suitable?: if aerobic mesophile bacteria count is not higher than 200 (Anonymous 1981, 1982).
Not suitable?: if aerobic mesophile bacteria count is higher than 200 (Anonymous 1981, 1982).

‘In the legislation there is no criteria for sanitation estimation of tap handle on wash-hand basin in the
kitchen; Wall in the refrigerator and workers” hands (Anonymous 1981, 1982), that is why for those
spots the same criteria as for work surfaces stated in the legislation was considered.
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Table 4. A number of isolaated bacterial species, isolated from 25 swabs of left hands and from 25 right
hands of workers in medium sized food enterprises.

Bacterial specie Estimation! Left hand Right hand

(n=25) (n=25)

Baccillus sp. Suitable 1/25 1/25

Bacillus cereus Suitable 1/25 3/25

Staphylococcus sp. Suitable 21/25 18/25

Staphylococcus aureus Not suitable 2/25 1/25

Staphylococcus Suitable 2/25 2/25

warneri

Micrococcus sp. Suitable 11/25 8/25

4- Hemolytic Suitable 19/25 16/25

Streptococci

Pseudomonas Not suitable 1/25 0/25

aeruginoza

Legend:

! Estimation: suitable if Escherichia coli, coagulase-positive staphylococci, fecal streptococci, Proteus
sp. and Pseudomonas aeruginoza have not been isolated (Anonymous 1981, 1982); not suitable not
suitable if Escherichia coli, coagulase-positive staphylococci, feacal streptococci, Proteus sp. and
Pseudomonas aeruginoza have heen isolated (Anonymous 1981, 1982).

Table 5. The number of swabs taken from cheked spots in 25 medium sized plants and determined bacterial
species on blood agar plates.

A spot, a No. Microorganism species, grown on blood agar plates
swab of (n)
was taken | swabs | Baccillus | Bacillus | Staphylococcus | Micrococcus | a-hemolytic
from taken | species | cereus | species species Streptococci
Cutting 12 0 1 3 1 2
board for
heat treated
meat
Cutting 6 0 1 1 0 1
board for
bread
Cutting 12 0 0 3 0 5
board for
vegetables
Work surface 18 0 0 6 2 8
Cutlery tray 15 2 1 6 1 4
Tap handle 25 2 0 13 5 7
Wall in the 13 0 0 3 0 1
refrigerator
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Table 5 shows that from defined spots there were isolated different bacterial species,
but no pathogenic bacteria among them. A number of isolated bacteria did not exceed the
total count standard in any of the swabs taken.

DISCUSSION

In most SEs there are area limitations and they are not constructive-technical suitable
for performing food related activities. This finding was consistent with the findings of Ba® &
others (2007). In small plants technical and hygiene conditions for hand washing were
estimated as inadequate and worrying. Un-negligible share of (14%) small plants does not
meet even minimal hygiene-technical requirements for food handling (e.g. wash-hand basin
is missing or is not installed properly — enables cross contamination between high and low
risk area; unsuitable and worn out materials do not enable efficient sanitation and maintenance
etc.). In some of MEs kitchen equipment is worn out, so efficient hygienic maintenance is not
possible. Aarnisalo & others (2006) summarize the results of many studies which have shown
that food processing equipment could be a source of contamination, e.g. Listeria Monocytogenes.
Hygiene problems in equipment are caused when microorganisms become attached to the
surfaces and survive on them and later become detached from them contaminating the product
(Aarnisalo & others 2006). Therefore, kitchen design and the food handling processes
themselves must be such that the »hygienic flow« of food is adequate and uninterrupted
(Martinez-Tomé & others 2000).

In some of MEs as well as in some of small sized ones the wash-hand basins installation
does not prevent cross contamination between high and low risk areas. Hygienic equipment
of basins is inadequate mainly in SEs, since in more than a third of (39%) plants necessary
hygienic equipment by the basins was missing (e.g. liquid soap, paper towels). In regulation
(EC) No 852/2004 it is stated that an adequate number of hand-wash basins is to be available,
suitably located and designated for cleaning hands. Washbasins for cleaning hands are to be
provided with hot and cold running water, materials for cleaning hands and for hygienic
drying. Where necessary, the facilities for washing food are to be separated from the hand-
washing facility (EU 2004).

Due to area limitations the usage of sanitary facilities in some of SEs and MEs is
unsuitable. In some of SEs the same sanitary facility is used by guests as sell as by employees
and in MEs by kitchen employees as well as by teachers. The fact that in 24% of examined
plants hand-wash basins were not adequately hygienic equipped is alarming as well. The
latter increases the possibility of faecal contamination transmission.

By observing employees during their work the fact, that most of workers in both groups
do not wash their hands after performing any dirty work (e.g. when changing between high
ad low risk phase of work, after packaging handling etc.) or do not wash hands properly
(e.g. they do not use liquid soap, negligent hand washing technique etc.), was determined. It
was concluded that employees do not understand the meaning of proper hand washing and
are not aware of microbiological hazards that can occur due to dirty hands respectively. The
causes for the latter can be found among insufficient hygiene training, negligent, insufficient
employees’ knowledge and/or inefficient control by supervisors. Henroid and Sneed (2004)
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state that 33% of employees in school kitchens in the USA do not always when necessary
wash their hands. The hands of food handlers can be pivotal as vector in the spread of food-
borne disease due to poor personal hygiene or cross-contamination (Setiabudhi & others
1997). According to Taylor & others (2000) there is evidence from the food industry to show
that microorganisms are transferred to the hands in the process of handling food through
poor personal hygiene after visiting lavatory, resulting in the hands being heavily contaminated
with enteric pathogens.

Results of microbiological estimation of sanitation of working surfaces, equipment
employees’ hands show that comparing to SEs in MEs a hygiene conditions are poorer. A
number of grown bacteria is higher in SEs than in MEs. it is surprising that from the swabs
taken from tap (in ME) no microorganism has grown, which shows that workers have been
prepared for our visit and it made a difference to them what hygiene situation would be
recorded. Similar results have been determined on swabs taken from working surfaces in
MEs, where from half of swabs grew no micro-organisms. On the contrary in SEs a poor
hygiene situation was determined, since half of the swabs did not meet required criteria.
Poor hygiene situation, which is connected with improper cleaning as well (food cutting
boards), is reflected in SEs, where two thirds of swabs taken from heat treated meat cutting
board were not suitable. In SEs 90% of the swabs taken from meet slicers did not meet
required criteria as well. In MEs the rules for proper cleaning were followed, which is reflected
in swabs taken from cutting boards, since results of laboratory analyses were mainly suitable
and meet requirements of the legislation (Anonymous 1981, 1985) respectively. Species of
isolated bacteria was determined only in MEs, where total bacteria count is significantly
lower than in SEs.

Microorganisms are always present on hands, because they are a part of normal
microflora, but nevertheless in food production and trade the presence of some of bacteria is
not allowed. In the research for bacteriological analyses of hands a blood agar plates were
used, which enable quick estimation of hygiene condition in the selected plants. In further
analyses selective growth medium would be used only for not allowed bacteria, which show
hygienic status of food-processing plants. Bacteria from employees” hands have grown from
some to 100 and more (on an individual hand). It was determined that on right hands there
were less microorganisms than on left hands. If studying an individual person in the most of
the cases can be seen that in the same person has either low or high bacteria count on both
hands. Therefore it may be wise to take swabs from workers hands more frequently and
communicate the results. That could be a motivation for better hand hygiene at work.
However, as shown in previous studies of food handlers” beliefs and self-reported practices
(Clayton & others 2002), food handlers were aware of the food safety behaviours they
should be carrying out, but 63% of respondents admitted that they did not always carry out
these behaviours. Food handlers also reported carrying out food safety practices, particularly
hand washing, much more frequently than they actually implemented them (Manning &
Snider 1993). This suggests that food handlers could be carrying out food safety practices
less frequently than the self-reported data implies (Clayton & others 2002). Shojaei & others
(2006) cited that many authors emphasized that hands of food handlers are an important
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vehicle of food cross-contamination and that improved personal hygiene and scrupulous
hand washing would lead to the basic control of faeces-to-hand-to-mouth spread of potentially
pathogenic transient micro-organisms. Lues & Van Tonder (2007) summarize results of several
studies where it was established that various bacteria, among others Staphilococcus aureus,
Escherichia coli and Salmonella sp., survive on hands and surfaces for hours or even days after
initial contact with the micro-organisms.

Every person working in a food-handling area is to maintain a high degree of personal
cleanliness and is to wear suitable, clean and, where necessary, protective clothing (EU
2004). It was determined that personal hygiene is significantly poorer in SEs than in MEs.
More than a third (36%) of workers in SEs did not wear clean and suitable overalls, more
than half (52%) performed work with no head-covering. The cause of the problem contributing
to the stated results in SEs is lack of control by trained and responsible persons. Workers are
to a large extent left on theirs own, beside that the owners do not provide necessary means
for the safe food handling. In MEs situation regarding personal hygiene is better. [n most of
MEs there is responsible person authorized by management, who is responsible for hygiene
and has required professional education. A periodical training for workers is performed in
accordance with a plan and work performance us checked daily. The main problem identified
among food handlers in Ss is related to the fact that they receive no specific or insufficient
knowledge about food hygiene.

Knowledge and training for working according to HACCP system were estimated by
prior designed questions. By asking a question: "How do you record temperatures in cooling
appliances and during heat treatment?” it was determined that in 12% of 12% SEs and in 20%
of MEs temperatures were registered in advance and for the past. From the results it is
concluded that the majority of workers follow work instructions, but are not familiar with
or do not understand why that is necessary and are not aware of hazards in case of hygiene
violations and un-fulfillment of the requirements. This finding was consistent with the findings
of Panisello & others 1999, Ramirez Vela & Martin Fernandez 2003, Yapp & Fairman 2006
where they established that smaller companies may lack knowledge and expertise in HACCP
and appropriate resources to obtain knowledge, both resulting in insufficient understanding
of functions of HACCP principles. [t was established that education and training is not
efficient mainly in SEs, since it is carried out by incompetent persons without suitable
professional and pedagogical knowledge. Yapp & Fairman (2006) pointed out that in some
cases SMEs do not realize that they are breaking the law and often do not understand what
is required of them. It is particularly evident when recording parameters according to HACCP
plan. It was determined that documentation regarding prerequisite programs in both types
of food enterprises incomplete, but in SEs the situation is worse. Mitchell (1998) stated that
the HACCP plan is sometimes a »paper exercise« that overburdens the need of SMEs and it
is not implemented in practice.

With regulation (EC) No 852/2004 the responsibilities for food safety lays entirety on
food business operators, which means that operators are responsible for education and training
of their employees as well (EU 2004). The former legislation in the Republic of Slovenia
required regular periodical training and food handlers’ knowledge checking every 5 years
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and for newly employed respectively. It is still a question which training type will prove to
be more effective in the future. Irrespective of that the most important fact according to
Seaman & Eves (2007) is that the training will only lead to an improvement in food safety if
the knowledge imparted leads to desired changes in behaviour in the workplace. For
conscientious hygiene it is not important in which enterprise people work, but depends
upon hygiene awareness and education of an individual person.

CONCLUSIONS

The hygiene assessment in small and medium sized food establishments in the capital city of
Slovenia has brought to light unsatisfactory hygiene conditions. Fully compliance with
prerequisite programs and HACCP system is far from complete, especially in small food
enterprises. In order for these systems to work, Ramirez Vela & Martin Fernandez (2003)
stated that senior management has to assume the responsibility of educating employees for
their specific tasks in keeping with the companies” goals.

For efficient food safety management it is suggested that food business operators follow
the model of “Four elements analysis” for efficient hygiene-technical situation management
in food-processing plants. The model includes equally important elements, where every
individual element requires competent and trained person’s involvement. Model's benefit is
exposure of human factor in food safety assurance.

The first element includes current hygiene-technical estimation in food-processing plant.
Hygiene-technical deficiencies and/or irregularities have to be analyzed and plan of
improvements has to be made. The second element includes establishing of hygiene basics,
so called prerequisite programs, which are the basic for HACCP system establishment - a
tool for food safety management. The third element includes planning and execution of
periodical training and education, adapted to specific work tasks, for employees of all the
food hygiene levels. The fourth element rests on employees’ knowledge during food handling
checking and on responsible person’s opinion regarding involvement of individual worker
in specific work task. This demands professionally trained, competent person, who possess
adequate technical and pedagogical knowledge, practical experiences and knowledge from
human resource management. The various techniques and methods of training involvement
and control of work process performance are required as well. By the last, fourth, element a
human factor as risk for food safety assurance has been pointed out. In the future an equal
discussion for human risk factor as for the other risk factors in production processes (biological,
chemical and physical) is suggested.

Based on the results of the research it is determined that hygiene education and individual
awareness are the most important tools for food safety assurance, that's why every food
handler requires a complex and individual dealing. The human factor must be discussed
equally like all the other risk factors such as hygiene, technical and technological factors.

For food safety it is essential that every link in food supply chain understands and
fulfils his responsibilities and relies upon the previous and the next step in a chain.
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2.1.4 Food safety knowledge and practices among food handlers in Slovenia

Poznavanje in upoStevanje nacel za varnost Zivil med Zivilskimi delavci v
Sloveniji

Mojca Jevsnik, Valentina Hlebec in Peter Raspor

Food Control (2008), sprejeto v tisk, on line december 2007

V delu so predstavljeni rezultati kvantitativne raziskave o dejavnikih, ki vplivajo na
varnost zivil med zaposlenimi pri delu z zivili v Sloveniji. Podatki so bili zbrani v letu
2005 s pomocjo anonimnih anketnih vprasalnikov. V analizo je bilo vkljuenih 386
vprasalnikov, ki so jih izpolnili zaposleni v zivilski industriji, gostinstvu in v trgovinah z
zivili. V uvodu je obravnavana pomembnost izobrazevanja o higieni zivil in podrocje
ravnanja s ¢loveskimi viri. Izpostavljeno je podroc¢je zadovoljstva z delom, ki je v Zivilstvu
dostikrat zanemarjeno. Znanje zaposlenih o higieni zivil je nezadostno, Se posebej na
podrocju poznavanja in obvladovanja mikrobioloskih tveganj pri delu z zivili; predvsem
pri gostincih in trgovcih. Analiza mnenj o dejavnikih, ki vplivajo na varnost zivil je
osvetlila podrogja, katerim anketirani namenjajo ve¢ poudarka. Stirje elementi
zadovoljstva zaposlenih na delovnhem mestu pomembno vplivajo na zagotavljanje varnih
zivil v zivilsko/prehransko/oskrbovalni verigi. Podrocje ravnanja s cloveskimi viri bi
moralo postati integralni del sistema HACCP.
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Abstract

I'he authors present and discuss the results of quantitative research on factors that have impact on food safety in three groups of food
handlers in Slovenia. Data were collected via anonymous questionnaire in 2005. Altogether 386 respondents from food production,
catering and retail units completed the questionnaire. First the importance of food safety training is shortly discussed. Further the impor-
tance of human resource management as well as employees” work satisfaction that is mostly neglected in the units of food supply chain is
outlined. Some gaps of food handlers” knowledge on microbiological hazards were found, especially for those working in catering and
retail. Analysis of employees’ opinion toward food safety requirements has shown which hazards were ascribed as more important regard
food safety. Analysis of four foundational pillars of employees” work satisfaction highlighted the importance of them in the units of food

supply chain. The field of human resource management should have to become an integral part of HACCP system.

© 2007 Elsevier Lid. All rights reserved.

Keywards: Food safety; HACCP; Food handlers; Human resource management; Knowledge; Work satisfaction

1. Introduction

In April 2004 the European Parliament adopted regula-
tion (EU) No. 852/2004 on the hygiene of foodstuffs. This
has to apply all EU food businesses from Ist of January
2006. The main change to the law relates to food safety
management systems ie. risk based methodologies to
ensure the safety of food. Food business operators shall
ensure that all stages of production, processing and distri-
bution of food under their control satisfy the relevant
hygiene requirements laid down in the Regulation (EC)
No. 852/2004. The demand of application of HACCP prin-
ciples became a law in Slovene in the beginning of 2003.
Successful implementation of the procedures based on the
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HACCP principles will require the full cooperation and
commitment of food business employees. To this end,
employees should undergo training.

A major problem that still remains is the employees’
fully acceptance of prerequisite programs (PRP) and
HACCP system especially in small and medium-sized
(SMEs) food businesses. Many authors discuss about bar-
riers or hindrances which have impact to the effective
implementation of HACCP in SMEs (Azanza & Zamora-
Luna, 2005; Bas, Safak, & Kivang, 2006; Henroid & Sneed,
2004; Hielm, Tuominen, Aarnisalo, Raaska, & Maijjala,
2006; Taylor & Taylor, 2004a; Taylor & Taylor, 2004b;
Vela & Ferndndez, 2003; Walker, Pritchard, & Forsythe,
2003a). Among the key ones Walker et al. (2003a) men-
tioned lack of expertise and perception of benefits, absence
of legal requirements, various attitude barriers and finan-
cial constrains. According to Hielm et al. (2006) most dif-
ficulties were established in devising the own-checking
plan/HACCP plan the most common answers were choos-
ing the critical control points, committing the firm’s entire

Control (2008), doi:10.1016/j.foodcont.2007.11.010
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workforce and organizing the documentation of monitored
results. One of the major problems is that the food workers
often lack interest and they often have a negative attitude
toward food safety programs (Griffith, 2000).

The acceptance of food safety systems has put employee
training under the microscope (Collis & Winnips, 2002).
Under the personnel program of HACCP, employees must
be trained in such areas as food safety, manufacturing con-
trols and personnel hygiene. Once HACCP plans have been
established, employees must be trained to manage any crit-
ical control points (CCPs). Though numerous companies
have developed, documented and implemented training
programs, few understand why employee training is impor-
tant, what their training requirements are, or how to assess
the effectiveness of in-house training programs. So far most
publications about HACCP training have described what
should be done, but little has been written about effective-
ness of such training and how to motivate employees to fol-
low all food safety requirements. Food business operators
have to engage with these issues in their own way, as every
company has its own specific ways of ensuring safety.
HACCP has been described as a philosophy in theory
and a tool in practice (Gilling, Taylor, Kane, & Taylor,
2001) and cited by Bryan (1981) “It should therefore come
as no surprise that there can be different opinions on how it
should be applied” HACCP problems are a complex mix of
managerial, technical and behavioral issues requiring spe-
cific remedies (Gilling, 2001). By taking a psychological
approach and utilizing practical experience and a theoreti-
cal knowledge of HACCP, Gilling et al. (2001) identified 11
key barriers and organised them around knowledge, atti-
tude and behavior framework. The proposed behavioral
adherence model therefore acts as a diagnostic tool, identi-
fying progressive stages to successful HACCP guideline
adherence. They emphasized that the model should be of
significant help to those offering advice and guidance to
food operators undertaking HACCP implementation. A
problem which has considerable influence on acceptance
of mmtroduced “new” food safety system especially when
it was begun were the way of presenting HACCP and qual-
ification of trainers. Mortimore and Smith (1998) men-
tioned that many trainers had been willing to provide
HACCP training without considering the scope (what
had to be taught and what need not) and the depth of cov-
erage. They also described that there was a wide disparity
in content and quality between courses. Moreover, several
authors suggested that most managers in food industry
have limited understanding of the global food safety strat-
egy (Ehiri, Morris, & McEwen, 1995; Mortimore & Smith,
1998; Khandke & Mayes, 1998; Williams et al., 2003).
MacAuslan {2003) wrote that the majority of food busi-
nesses do not have satisfactory training policies for all their
stafl. He emphasized that too much reliance is being placed
upon attaining a certificate rather than attention is paid to
achieving competency in food hygiene practice. He sug-
gested that more emphasis and resources need to be
diverted towards assisting managers to become highly

M. Jevsnik er al | Food Control xxx (2008) xxx—xxx

motivated food hygiene managers who develop and main-
tain a food safety culture within their business. A small
business owner may be tempted to place the burden of
training responsibility on an external employer, and not
shoulder any responsibility them selves. Upon MacAuslan
(2003) the problem can have two sides; firstly the employer
lacks key management skills in leadership, motivation,
training and evaluation and secondly going for a certificate
course as it is the “done think”.

Factors, which have a significant impact on employers’
behavior, are correlated with organizational climate in
the company, level of job satisfaction and labour condi-
tions and with relations between employees and their
supervisors. Marolt and Gomiséek (2005) described a
new management approach to employees, which stimulates
employees to be initiative, to learn, to devotion to com-
pany, to self-confidence, to higher efficiency and better
team-work that all contribute to higher successfulness
and effectiveness of the organisation. They emphasized a
function of leadership, which plays a key role in realization
of the new principles into practical work and thus can sig-
nificantly contribute to better usage of existent resources. A
leader should with leadership function persuade the
employees to fulfil their needs and desires by eflective
working and should enable them to use their potentials
and by doing so to contribute to achieve the goals of a team
and an organisation. Tt would be ideal if people would be
motivated to such level so they would not work just
because they have to, but would work with eagerness and
with trust. As skills of a successful leader motivation, com-
munication, improvement and introduction of modifica-
tions are mentioned (Cerneti¢, 2001; Marolt & Gomiscek,
2005). In review on history of motivational research and
theory Latham and Ernst (2006) summarized that psychol-
ogists now knew the importance of (1) taking into account
a person’s needs (Maslow’s need hierarchy theory, Hack-
man and Oldham’s job characteristics theory), (2) creating
a job environment that is likely to facilitate self-motivation
(Herzberg’s job enrichment theory, Hackman and Old-
ham’s job characteristics theory), and (3) ways to directly
modify, that is, to directly increase or decrease another per-
son’s behavior by administering environmental reinforcers
and punishers contingent upon a person’s response (Skin-
ner’s contingency theory). They also stress the importance
on attaining employees’ goals, then they not only feel sat-
isfied, they generalize their positive affect to the task (Locke
& Latham, 1990). Jannadi (1995) emphasized that workers
are the ones who carry out the work in a company, and
they can be an important factor in making the company
profitable or bankrupt. Human behavior is very important,
and it is difficult to control, so handling people requires sit-
uational leadership. Hazards can not be solved and elimi-
nated just through engineering control. They also need to
be recognised by employees who will minimize their effects
(Jannadi, 1995). Human resource management and educa-
tion of food safety managers in food premises has not cap-
tured the strong attention of researchers.
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The aim of this study was to evaluate and compare the
three food safety issues: food safety knowledge and prac-
tice, employee attitude toward food safety, and employee
work satisfaction among three groups of food handlers
(employees in food production, retail and catering) in
Slovenia.

2. Materials and methods
2.1. Questionnaire design
A self-administrable questionnaire was developed for

this study with 20 multiple choice questions with four, five
or six possible answers, including “do not know™ and

“other”, for the purpose of minimizing the possibility of

selecting the correct answer by chance. In addition, six
questions were related with demographic characteristics

of respondents (education level, personal income, type of

settlement, gender, age, and number of years in a food
business). The questions were designed and structured in
three groups. The first group named “Knowledge and prac-
tices™ (12 questions) was designed to assess knowledge and
practice habits focused on microbiologic food hazards,
temperature control, food storage, cross-contamination,
health requirements and working utensils cleaning. One
of the questions was related to respondents’ opinion to

additional education and training. The second group of
four questions was designated “Employees’ opinion of

food safety”. Through correct and incorrect answers an
employees’ relation to safe food assurance and their opin-
ion if working conditions are in accordance with food
safety principles were determined. With the next question
the hygiene violations, which influence food safety the most
and the ones, which do not influence food safety were
found out. And with the last question of this topic an
employees” opinion regarding carrying out food safety
requirements by their co-workers was determined.

The last part of the questionnaire ““Employees’ work
satisfaction” (four questions) was designed to determine
employees’ work satisfaction (their satisfaction with co-
workers, managers’ relationships and their opinion on
work motivational factors). To measure employees’ work
satisfaction a group of experts (content and methodology)
adopted several well known scales' and arranged them to
better suit the specific problems and situation in Slovenia.
To balance the scales an equal number of positive and neg-
alive items was selected.

The respondents completing the questionnaire remained
anonymous and were identified by job description. The

! Job in general scale (Ironson, Smith, Brannick, Gibson and Paul,
1989), Industrial salesperson Job satisfaction: Indsales/Fellow workers,
Indsales/Pay, Indsales/Supervision, Indsales/Promotion and advancement
{Churchill, Ford and Walker, 1974); Job induced tension (House and
Rizzo, 1972); Employee motivation (Stone, 1998; Bearden, Netemeyer, &

Mobley, 1993).

e

questionnaire was pilot tested by 30 participants during
February and March of 2005, resulting in minor modifica-
tions of questions’ wording. Each questionnaire took
approximately 15 min to complete. A study was conducted
from April to November of 2006.

2.2. Participating businesses and questionnaire delivery

For analyzing an employees’ knowledge about general
food safety principles, their opinion of their work accord-
ing to food safety requirements and general employees’
feeling in working environment a questionnaire for
employees in three different food dealing work units was
designed. The basic guidance for participating units selec-
tion was production flow of the selected food item (sauer-
kraut), namely only units dealing with the sauerkraut
were selected. For those purpose three food companies,
which produce the sauerkraut, tourist farms, which have
the sauerkraut or sauerkraut dishes on their menus and
retails, which sell sauerkraut in bulk or in the original
packaging were selected.

2.2.1. Food production (P)

The questionnaire was delivered in all three food busi-
nesses, which manufacture sauverkraut in Slovenia. In each
food business the questionnaire was delivered to the food
technologist (who is responsible for the production). The
purpose of the survey and instruction for completing the
questionnaire were explained to a technologist in person
or by phone. The number of respondents was determined
with regard to a number of workers, working in the sauer-
kraut production and with regard to the number of work-
ers present on the day of investigation. Questionnaires were
distributed among the workers and their content explained
to them by food technologist during the lunch time. Com-
pleted questionnaires from three plants (N =50) were
mailed the same day by responsible technologists.

2.2.2. Catering (C)

Among catering businesses all tourist farms in Slovenia
were chosen. The questionnaires were sent to all the regis-
tered tourist farms in Slovenia (N =368). Information
regarding the number of tourist farms and their addresses
were collected by data base of the Agency of the Republic
of Slovenia for Public Legal Records and Related Services
(AJPES). Questionnaires together with survey explanation
and a short guidance for questionnaire fulfilment were sent
by mail to tourist farms. Each envelope included an empty
letter with a post stamp and an address of the recipient, so
that completed questionnaires could be sent back. After the
first dispatch 51 (13.8%) completed questionnaires were
received back. With the second letter we thanked to all
the participants and we kindly asked again all of those,
who had not completed the questionnaire yet, to complete
it and send it back. After the second dispatch we received
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25 (6.8%) completed questionnaires more. Total of 76
(20.6%) completed questionnaires were received.

2.2.3. Retail (R)

Among larger retail chains in Slovenia one of them,
which sells not only food, but assorted goods as well, was
selected (variety of goods depends upon a size of a store
located in particular place). Criteria for the sample selec-
tion were a site of a store (defined as a store sales area)
and a number of employees in a shop. 385 (6.7%) employ-
ees from 100 shops were included in the survey. Shops were
divided regarding sales area to the small ones (N = 57), the
middle ones (N =35) and the large ones (N = 8).

Questionnaires, together with their instructions, were
handed to the company’s responsible person for food
safety in the company’s headquarters. The questionnaires
were distributed then by the responsible person of the com-
pany to the responsible ones in the separate units (mainly
team supervisors). The questionnaires were then during

the lunch time distributed among defined number of

employees by the responsible persons. Completed question-
ers were then sent back to the responsible person of the
whole company. Completed questionnaires were collected
by the researches in the headquarters of the company.

2.3. Statistical analysis

Scores for each test category (i.e., food safety knowledge
and practices and opinion of food safety) were calculated
by assigning correct responses. Cross tabulations and chi-
square tests (5% significance) were used to compare results
among three groups of food handlers. Pearson correlation
coeflicient was used to assess some associations depending
on the measurement level of variables. Independent sample
t-test and ANOVA (confidence interval 95%) were used to

compare selected test parameters within three groups of

food handlers. The SPSS 13.0 statistical package was used
for all analyses.

3. Results and discussion
3.1. Sample characteristics

Of the 386 employees taking part in the research, 76
(19.7%) classified themselves as catering, 260 (67.4%) as

retail and 50 (12.9%) as manufacturing. Most of the
respondents (88.8%) are female. Average age of respon-

dents are 40.3 (SD = 8.98). Education level of almost half

of the respondents (46.1%) are finished vocational school
or unfinished high school (1.6%), 8.6% have unfinished
vocational school or less, 43.8% have finished high school
and more. Personal income 46% of respondents are in the
range between 416 and 625 Eur, 44.3% lower than 416
and 9.7% above 625. Types of settlement at hall’ of the
respondents are rural, 30.5% lives in suburbia and 19.3%
in town. Respondents worked in food business in average
17.3 years (SD =9.9; max = 38 years).
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3.2. Comparative analysis of responses to "'Knowledge and
practices’ questions

With the first set of questions (Tables 1 and 2) we were
trying to establish the most effective education and training
strategy according to employees. In addition, we were test-
ing the knowledge of employees with emphasis on potential
microbiological hazards (preventing cross-contamination,
following principles of cold and hot chain, health condi-
tion, etc.). Majority (78%) of the respondents is familiar
with the basic principle of HACCP system (“maintaining
food safety™): while 15% of respondents think that HACCP
refers to maintaining food quality. Comparison of the
results among three groups of employees working in cater-
ing (C), retail (R) and food production (P) has shown no
significant differences. Education, provided by experts in
a company (82.9%) and education, provided by supervisors
during work (73.1%) is most eflective according to most
respondents. Both ways of education are more effective
for employees in production (p = 0.000), than for those
employed in retail and catering. In a study of Cohen, Rei-
chel, and Schwartz (2001) they established food’s microbi-
ological quality improvement after the in-house sanitation
training program. Because not all departments benefited
equally they suggested that it might be useful to tailor
the program to the unique circumstances in each depart-
ment to maximize the benefits of an in-house sanitation
programs. Bas et al. (2006) pointed out that a number of
studies have indicated that although training may bring
about an increased knowledge of food safety this does
not always result in a positive change in food handling
behavior. This finding corroborates with the results in a
study of Clayton, Griffith, Price, and Peters (2002) in which
majority of food handlers operating in a food premises in
UK admitted that they did not always carried out all the
food safety practices they know they should be implement-
ing. Food safety knowledge and practise questions (Table
1) show imadequate knowledge of employees concerning
microbiological hazard protection. A quarter of employees
would store a bean salad in the wrong place if a large peace
of fresh meat is stored on the middle rack. In a study by
Walker, Pritchard, and Forsythe (2003b), 97% of food han-
dlers knew that raw and cooked foods should be separated
in order to prevent bacterial transfer. A quarter also chose
the wrong temperature value (63 °C) for storing thermi-
cally processed meals (among which 16% believe that
37 °C would be adequate). However, there are statistically
significant  differences between groups (;° = 18.684;
p < 0.005; N =347). Less catering personnel (C) think that
37°C is adequate for maintaining food warm than retail
personnel (R) and production personnel (P). Poor knowl-
edge of correct temperature for holding hot food was also
indicated in a study by Bas et al. (2006) and Walker et al.
(2003b). Panisello and Quantick (2001) indicated that small
businesses may lack the in-house knowledge and resources
to identify foodborne microbial hazards and therefore cor-
rectly implement HACCP.
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Table 1
Food safety knowledge and practice questions
Questions o
1 Where in the cooling unit would you stove a bean salad, if there is a large picce of fresh meat stored on the middle rack? N = 381
On the highest rack in the refrigerator 499
Next to the meat 1.0
On the rack under the meat 24
On the bottom of the refrigerator 20.7
In another refrigerator as fresh meat and prepared food do not belong together 234
I do not know 2.6
2 What is the lowest allowed temperaiure jor maintaining thermically processed jood warm? N = 369
37eC 16.0
53°C 6.8
63°C 56.9
83°C 152
I do not know 5.
3 When would you he certain that food is contaminated with bacteria causing foodborne disease? N = 369
If it would smell bad 425
If it had soury taste 49
If it wold become mouldy 5.1
That can not be established solely by appearance 48.0
I do not know 0.5
4 The knife used for cutting raw mear I later ... N = 378
. wipe with a kitchen cloth 1.3
. thoroughly wash and occasionally disinfect 63.8
. thoroughly wash with boiling water 235
. thoroughly wash under running water 9.8
... wipe with a paper towel 0.3
Other 1.1
I do not know 0.3
5 How would you react if your measurement would show a wrong temperature value (e.g. to low temperatre of food during cooking)? N =377
I would not do anything 0.3
I would carefully consider what to do and find the best possible solution in peace 1.1
I would consult with my supervisor 18.3
I would call maintenance to repair the measuring device 18.3
I would immediately carry out necessary measures to correct the situation 499
I would consult with my co-workers 0.5
I do not know 1.6
6 When fruit and crops are delivered, the most important thing to do is ... N =378
... check the hygiene condition of delivery vehicle 0.0
. check the temperature of fruit and crops 85
. check whether the driver is respecting personal hygiene principles 0.3
. check consideration of good agricultural practice requirements 37
... check the quality of fruit and crops 86.0
Other 1.6
I do not know 0.0
7 When thermically processing food, measuring internal food temperature is ...2 N =373
. not important 0.3
. not important, as the procedure 1s standardised and time is measured 1.1
. important, so that time of cooking can be adjusted and thus energy can be saved 0.3
. important, so that foodstuffs do not loose nutritional value (e.g. are not overcooked) 15.5
... important, so that we know when harmful microorganisms are destroyed 818
I do not know 1.1
8 In cooling units microorganisms that are onlin a foodstuffs ... N =381
. grow very slow 634
. grow quite fast 6.0
. grow very fast 44
... do not grow 234
. all die 2.1
Other 0.5
I do not know 0.3
Majority of respondents (64%) believe that microorgan-  in production (3* =24.295; p < 0.002; N = 381). Respon-

isms (MO) grow very slow in cooling units. Among them  dents (23.4%) believe that MO dies in cooling units.
there are less of those working in sales than those working Among them there are more R than C and P. In a previous
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Table 2
Food handling and health problems

May I handle food when . .. N*  Yes No Idonot
know

.. having a diarrhoea 384 03 997 0.0

... having hypertension 371 857 111 3.2

.. having a cold 381 31 966 0.3

.. having a toothache 371 827 135 38

.. coughing and wearing protective 381 223 769 0.8
mask

... having raised temperature 374 142 845 1.3
... vomiting 384 0.8 992 0.0
... I had cut myself 378 9.0 897 1.3
... wearing nail polish 378 4.8 947 0.5

. am upset ie6 798 142 6.0
.. having wounds on my hands 382 0.0 997 03

* Number of respondents.

study (Walker et al., 2003b) 21% thought that freezing
killed all bacteria; 63% correctly answered that the temper-
ature of the food in a refrigerator should be at or below
8 °C.

Half of employees believe that bad smell, taste or
appearance are a certain manifestation of bacterial infec-

tion, causing food borne disease. Among groups of

employees there were no significant differences. Similar
result (57%) was obtained in survey by Walker et al.
(2003b). Tauxe (2002) alleged that foods can be contami-
nated with microbes, and the number of microbes present
may be amplified at many points from growing or rearing
on the farm to processing to final preparation. After his
words understanding those mechanisms of contamination
is critical to interrupting them, and thus preventing the
infection from reaching the consumer.

Only a half of the respondents would immediately carry
out corrective action when the results of internal measured
temperature of foods were too low. Others would carefully
think how to react (11.1%) or consult they supervisors
(18.3%) or co-workers (0.5%) for advice, or call mainte-
nance to repair the thermometer. Among groups there
are statistically significant differences (y = 67.253;
p =0.000; N=368). Namely, among R are less of those
that would carefully think how to react than among P,
and more of those that would call maintenance to repair
the thermometer than among C. Among C there are less
of those that would consult their supervisor than among
P and more of those that would immediately carry out nec-
essary measures than among P. Most respondents (81.8%)
are aware of the importance of measuring internal temper-
ature to check the doneness of cooked foods, in order to
establish when harmful MO are destroyed. However,
among them there are more C than R and P. In the study
by Greene et al. (2005) more than half of the respondents
indicated that a thermometer was not the method they used
most often to check the doneness of cooked foods. Their
results suggest, that workers use a variety of methods,

other than a thermometer (e.g. checking the doneness of

cooked foods by the length of time the food cooked or
by the appearance and feel of the food), to determine when
food is sufficiently cooked. Since temperature treatment is
frequently the critical control point in a production pro-
cess, the issue of poor temperature understanding could
be a major hindrance of effective HACCP implementation
(Walker et al., 2003b).

More than half (63.4%) of respondents believe that cool-
ing process slows down the growth of MO infon foodstuffs,
Among them there are statistically less R than P, as among
R there are more of those that believe that MO are not
growing during cooling (y* = 24.295; p <0.002; N = 381).
Bas et al. (2006) reported the lack of knowledge about
the critical temperatures of hot or cold ready-to-eat foods,
acceptable refrigerator temperature ranges, and cross-con-
tamination among food handlers. Most of employees
(77.1%) in our study would reject frozen meat if its temper-
ature at delivery would be too high (e.g. —9°C). Among
them there are statistically more R than P (3 = 74.628;
p =0.000; N=2364). The rest of employees (12%) would
immediately put the meat in the freezer (among them there
are more P and less R) and the remaining 5.6% would con-
sult their supervisors.

Most employees believe they should not handle food
when dealing with health problems (Table 2). However,
there are statistically significant differences between groups.
In comparison with P and C, more R (y°=30.384;
p =0.000; N=2375) believe they should not work with
food when they are coughing and wearing mouth masks
for protection; when they have a cut (y°=19.017;
p =0.000; N =370); and when they are wearing nail polish
(° = 7.505; p=0.023; N = 373). Itis obvious that employ-
ees do not fully understand individual hazards, their risks
and methods of managing such hazards, since food han-
dling while coughing is allowed if protective mask is worn.
Certainly rules for stricter hygiene regime must be followed
in cases of weak health problems (e.g. employees should
not handle high-risk foods, protective mask should be
changed more frequently, hands should be washed more
frequently, etc.). In the study by Greene et al. (2005) almost
5% of the workers reported working while sick with vomit-
ing or diarthea. They argue that this could be cause for
concern, as ill workers can potentially expose large num-
bers of costumers for their illnesses. Such ascertainment
was also confirmed by Bryan (1988). Evans et al. (1998)
reported that only 12% of food handlers identified the need
to report illnesses which may be significant given that an
infected food handler has been described as a contributing
factor in 12% of outbreaks in England and Wales.

Meta-analysis of barriers during HACCP implementa-
tion has shown that among twenty one eclements we can
allocate seven elements (training, human resources, plan-
ning, knowledge and competence, management commit-
ment) representing almost 50% (47.8%) of all identified
barriers. The influence of each element on HACCP effi-
ciency was ranked according to frequency of their citation
in analyzed studies (Jevsnik, Hlebec, & Raspor, 2006).
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From the available data reported by Food Safety Depart-
ment, WHO (Rocourt, Moy, Vierk, & Schlundt, 2003)
time/temperature abuse appears to be the most frequent
contributing factor in eleven OECD (the Organization
for Economic Co-operation and Development) countries.
In Slovenia it is estimated that outbreaks related to micro-
bial contamination represent the highest number of food-

borne disease outbreaks and are the consequences of

unsuitable hygiene and technological conditions in produc-
tion and trade as well as low hygiene level and poor knowl-
edge of food workers (Pollak, 2005).

3.3. Comparative analysis of responses to “Employees’
opinion of food safety’” questions

Employees’ relation about food safety is high, confirmed
by relatively high average values (Table 3). Among groups
there are statistically significant differences in average val-
ues regarding statements No. 4 “It is important that T con-
stantly educate myself about food safety™ (p = 0.02), No. 5
“Foodborne disease are more dangerous for vulnerable
groups of people (e.g. children, older people, pregnant
women)” (p = 0.003) and No. 9 ““All conditions that enable
me to do my job according to food safety principles, are
ensured” (p = 0.000). With statement No. 4 agree signifi-
cantly more P than C; with statement No. 5 more P than
R and with statement No. 9 more C than R and P. Food
handlers in catering are more satisfied with work condi-
tions than those in retail and food production. Insufficient
or bad work conditions could be one of main barriers to
carrying out proper food safety actions. Clayton et al.

(2002) pointed out that food handlers may be aware of

Table 3
Employees’ opinion toward food safety

Statements N® Mean® SD

1. I have to make sure that prepared food is safe 389 4.93 0.347
for customers/consumers

2. My important responsibility is following all food 384 4.95 0.314
safety principles

3. My handling with foodstuffs does not affect food 372 338 1.867
safety

4. It is important that I constantly educate myself 381 4.82 0.569
about food safety

5. Foodbourne disease 1s more dangerous for 375 431 1.325
vulnerable groups of people (e.g. children, older
people, and pregnant women)

6. HACCP system certificate enables me to get a 351 238 1.688
promotion at work

7. If conditions prohibit me from following food 374 4.75 0.731
safety principles, I'm obliged to notify my
SUPErvisors

8. 1 believe that other employees, dealing with 370 448 0.837
food, respect good hygiene practise principles

9. All conditions that enable me to do my job 376 4.26 0.967

according to food safety principles are ensured

* Number of respondents.
b Average of the rankings given to the opinion by the respondents.
Opinions were ranked from 1 (not at all) to 5 (very much).

the need to carry out certain practices but without the pro-
vision of adequate resources these practices become diffi-
cult, if not possible to implement. In the study of
Mortlock, Peters, and Griffith (2000) they found a gener-
ally negative attitude towards the applicability of HACCP
in retail and catering premises in UK. The findings in the
study of Toh and Birchenough (2000) affirmed education
as an important link to the two variables (knowledge and
attitudes; culture and environment). Their results showed
strong relationships between knowledge and attitudes.
According to the results of Shojaei, Shooshtaripoor, and
Amiri (2006) a dramatic reduction in hand contamination
was observed after a simple intervention which included a
face-to-face health education on strict hand-washing after
toilet. They suggested that much emphasis should be put
on meticulous hand-washing by health inspectors.

Among violations of hygiene principles (Table 4) forget-
ting to wash hands after using a toilet is, according to most
employees (93.2%), the biggest risk factor for food safety.
Food safety can also be compromised by using inappropri-
ate utensils (67.5%) and by inconsistent temperature con-
trol in cooling units (57.6%). According to Lues and Van
Tonder (2007) coliforms were present on 40% of food han-
dler’s hands and on 26% of aprons (of those 32% exceeded
the target value of <2.5 cfu em™* with regard to hands and
8% with regard to aprons). However, as shown in previous
studies of food handlers’ beliefs and self-reported practices
(Clayton et al., 2002), food handlers were aware of the food
safety behaviors they should be carrying out, but 63% of
respondents admitted that they did not always carry out
these behaviors. Food handlers also reported carrying
out food safety practices, particularly hand-washing, much
more frequently than they actually implemented them
(Manning & Snider, 1993). This suggest that food handlers
could be carrying out food safety practices less frequently
than the self-reported data implies (Clayton et al., 2002).
Shojaei et al. (2006) cited that many authors emphasized
that hands of food handlers are an important vehicle of
food cross-contamination and that improved personal
hygiene and scrupulous hand-washing would lead to the
basic control of faeces-to-hand-to-mouth spread of poten-
tially pathogenic transient microorganisms.

Table 4
Violations of hygiene principles that would compromise food safety
according to employees

Choose 3 inappropriate hygienic principles that Select  Not select
would, in your opinion, compromise food safety the (%) (%)
most, N = 389

1. Not checking the quantity of delivered foodstuffs 6.5 935
2. Wearing jewellery when handling foodstuffs 384 6l.6
3. Washing the working clothes at home 8.3 91.7
4. Forgetting to check baits for rodents 16.4 83.6
5. Using inappropriate utensils 67.5 325
6. Chewing at work 9.1 90.9
7. Forgetting to wash hands after using a toilet 93.2 6.8
8. Forgetting to check temperature in cooling units  57.6 424
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Among eight offered answers to the question: ““What is

least important for food safety?” more than a half of

respondents (55.1%) chose “Checking the quantity of deliv-
ered foodstufls”. Other answers were chosen less frequently
(checking the date of expiration (12.4%), checking the con-
centration of cleaning detergents (12.1%), ensuring all
work conditions (7.0%), record keeping (5.4%), following
personal hygiene principles (4.6%); measuring internal tem-
perature to check doneness of cooked foods (3.2%), mea-
suring air temperature in cooling units (0.3%)). Results
pointed out those spheres, which are usually neglected.
Employees understand a food safety in a restricted sense.
This ascertainment could be a good starting-point for a
preparation of educational programs, which should com-
prise rich, picturesque and detailed explanation of those
previously mentioned areas that are obviously not so
important to employees. Walker and Jones (2002) estab-
lished that the main ineflectiveness of utilizing hazards
and problems of monitoring temperatures (especially at
cooking) and cross-contamination resulted from poor
cleaning practices. The survey conducted by Walker et al.
(2003b) indicated that poor results (60%) for the implemen-
tation of HACCP in SMEs in UK centered on temperature
control and record keeping.

How employees grade attitudes of their co-workers
regarding food safety principles, is shown in Table 5. High
average values (Table 5) show, that employees consider
their co-workers attitude towards food hygiene require-
ments very positive (all average values are higher than 4).
However, average values according to groups of employees
differ (p < 0.03) regarding all task, except tasks No. 6 and 7
(Table 5). C grade their co-workers more positive than P in

Table 5
Opinion of employees regarding attitude towards hygiene of their co-
workers, when dealing with foodstuffs

tasks No. 1.4, 5,8, 9, 10, 11 and more negative than R in
tasks No. 2, 3. P grades their co-workers less positive than
R and C regarding tasks No. 4, 8, 9.

The results of previous study (Jevénik, Tivadar, & Hle-
bec, 2004) also attest to the fact that the quality of the rela-
tionship that workers have with their superiors and
co-workers is a highly important factor of their job satis-
faction. Thus, each company must find its own mechanisms
for creating a positive and encouraging working
atmosphere.

3.4. Comparative analysis of responses to "' Employees work
satisfaction” questions

With a question in Table 6 we tried to measure general
mood of employees in a company. Between groups there
are statistically significant differences in average values of
statements No. 1 (p=042), 5 (p =0.000), 6 (p = 0.000),
9 (p=10.005) and 10 (p=0.007). Significantly more R
(p = 0.49) than P agree with statement 1. Significantly less
C than R (p =0.013) and P (p = 0.000) would leave the
company if offered a better pay and more interesting work.
With statement No. 5 and 6 agreed significantly less R
(p = 0.001) than P and C. Significantly more C would again
choose the same profession than R (p=0.033) and P
(0.007).

The main barriers to carrying out food safety actions,
identified by Clayton et al. (2002) were time constraints
and lack of staff; in addition respondents also expressed
the need for better design of the workspace, more resources
and a recognition of problems by management. Barriers
identified by school foodservice directors include employee
acceptance, attitude and motivation of employees, training

Table 6
General mood of employees in a company

With numbers from 1-5 grade attitude f your co-  ~*  Mean® $D

workers

With numbers from 1 to 5 evaluate whether you ~ ~*  Mean® SD

find these statements true or not true

1. They do their job according to food safety 359 4352 0.739
requirements

2. They fill out the required forms carefully and 360 4.59 0.674
regularly

3. They frequently carry out required temperature 351 4.72 0.597
measurements

4. They always thoroughly wash their hands after 358 4.82 0.515
using the toilet

5. They frequently clean their working space 362 4.68 0.628

6. They always use clean utensils 360 4.75 0.509

7. They check the dates of expiration regularly 359 474 0.573

8. They are careful not to cause cross- 355 4.63 0.675
contamination

9. They report all health problems to their 339 436 1.038
superiors

10. They follow good hygiene practice principles 355 470 0.590

11. All conditions are fulfilled in order for them to 355 4.39 0.890

follow good hygiene practise principles

. If I chose the same profession again, [ would 325 4.09 1.221
definitely choose to work in the same company
that I'm emploved in now

2. When I have a personal problem that is 360 274 1.468
upsetting me, | talk to my co-workers about it

3. When I have a personal problem that is 356 271 1.580
upsetting me, 1 talk to my supervisors about it

4. 1 always do my job according to written or 361 4.6l 0.645
agreed rules

5. I'would leave the company if offered a better pay 330 3.09 1.660
elsewhere

6. 1 would leave the company if offered a more 326 291 1.613
interesting job elsewhere

7.1 will work in the same company until I retire 301 4.11 1.273

&. 1 often compete with co-workers 352 1.75 1.232

9. If I had a chance to choose my profession again, 311 3.29 1.620

[ would choose the same
10. I find work that [ do at the present interesting 360 2.56 1.648

* Number of respondents.
b Average of the rankings given to the opinion by the respondents.
Opinions were ranked from 1 (not at all) to 5 (most likely).

* Number of respondents.
® Average of the rankings given to the opinion by the respondents.
Opinions were ranked from | (not at all) to 5 (very much).
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and education of employees about food safety and
HACCP, comfort level of employees with food safety
issues, and time constraints among food service directors
to implement HACCP (Giampaoli, Sneed, Cluskey, &
Koenig, 2002). Roberts and Sneed (2003) suggests that
assigning responsibility for food safety to specific employ-
ees increases the number of food safety practices imple-
mented in restaurants. Success in implementing and
maintaining a HACCP program depends on how its four
basic pillars (commitment, education and training, avail-
ability of resources and external pressure) are prioritised
and organised in a company (Panisello & Quantick, 2001).

Opinion of employees about co-workers (Table 7) differs
according to groups of employees (p < 0.05) in all state-
ments, except statements 1 and 5. Comparison of average
values of different groups showed that C have the most
positive opinion about their co-workers, regarding all
statements in Table 7. They are followed by R, while P
have the most negative opinion of co-workers.

Comparison of differences in average values between
groups showed that P do not have worse relationship with
their co-workers (p =0.001), that they are in their way
(p=0.014) and that they receive less help from them
(p=0.001) than C. P also believe that co-workers ignore
them more (p < 0.02), are more selfish (p < 0.01) and stand
up for them less often (p < 0.05) that employees in groups
C and R. However, R are in worse relations with their co-
workers (p=0.003) and receive less help from them
(p=0.002) than C.

It was established that workers which performed better
hygiene practice are more satisfied with interpersonal rela-
tionship in the workplace in general, which includes rela-
tions with supervisors as well as relations with co-
workers (Jevsnik et al., 2004).

Average opinion of employees about their supervisors
(Table 8) differs according to groups of employees
(p = 0.000) in statements |- 7 and 9 and (p < 0.05) in state-
ments 8, 10 and 11. Average value comparison between dif-
ferent groups showed, that C think better of their
supervisors in statements from 1 to 4, 7 and 12, than other

Table 7
Respondents opinion about co-workers

With numbers 1-5 evaluates your relationship with &% Mean® SD

co-workers

1. Co-workers obstruct me while I'm working 347 142 0.972
2. I'm in a friendly relationship with my co- 345 437 0.857
workers
3. Co-workers ignore me 344 142 0.941
4. 1 get along with my co-workers well 347 448 0.765
5. 1 do not have any contacts with my co-workers 338 222 1.614
6. Co-workers are selfish 340 174 1.175
7. Co-workers stand up for me 321 385 1.143
8. 1 do not care about my co-workers 327 214 1.563
9. Co-workers help me 356 4.26 0.958

Table 8
Respondents opinion about their supervisors

With numbers from 1 to 5 evaluate yvour N*  Mean” SD

relationship with the supervisor

1. Supervisor awards me for a well done job 322 320 1.484
2.1 learn a lot from my supervisor 338 396 1.148
3. Supervisor is good at organising work 332 405 1.125
4. Supervisor is fair 327 4.02 1.102
5. Supervisor follows developments in our 329 436 0.900
profession
6. Supervisor fulfils all his promises 319 411 1.033
7. Supervisor takes my suggestions and opinions 324 3196 1.046
into consideration
8. Supervisor is familiar with what [ do 328 439 0.867
9. Supervisor encourages me at work 329 413 1.072
10. Supervisor is making an effort so that [ can do 327 4.39 0.878

my work well
11. I have no contact with my supervisor 33
12. Supervisor does not notice me 31

2 266 1.709
9 256 1.694

# Number of respondents.
b Average of the rankings given to the opinion by the respondents.
Opinions were ranked from 1 (not at all) to 5 (very much).

two groups. In statements 5, 6, 8, 9, 10 and 11 R have a bet-
ter opinion than C and P. In comparison to average differ-
ences between groups, P have worse opinion (p < 0.03)
about supervisors (statements 1-9). In comparison to P,
R expressed better opinion (p < 0.05) about their supervi-
sors in statements 10 and 11.

The senior management team clearly needs to be fully
supportive of a HACCP program if it is to be successful.
Senior managers need to grasp both the importance of
HACCP to the organization and the immediate and long-
term resource issues involved in implementing a HACCP

Table 9

Employees’ evaluation of work satisfaction and motivation

With numbers 1-5 evaluate how N® Mean® SD

strongly you are personally satisfied

with ...

1 . your job 353 4.05 0.929

2. ... promotion possibilities 315 3.33 1.316

3. ... supervisor’s appreciation of 320 364 1.200
your work

4. ... benefits provided by the 324 3.64 1.139
company

5. ... interpersonal relations at work 340 4.11 0.906

6. ... your position at work 334 4.01 1.003

7. ... relations between you and your 325 4.10 0.924
supervisor

8. ... working conditions 337 3.74 1.015

9. ... taken measures for health and 336 3.88 1.068
safety at work

10. ... education and training 335 4.01 1.051
organised in the company

11. ... evaluation of your work by 306 3.73 1.178
SUPErVISOrs

12. ... the pay 328 3.01 1.292

* Number of respondents.
b Average of the rankings given to the opinion by the respondents.
Opinions were ranked from | (not at all) to 5 (very much).

# Number of respondents.
b Average of the rankings given to the opinion by the respondents.
Opinions were ranked from 1 (not at all) to 5 (very much).
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program. This is not always a straightforward task. Moti-
vation can be a problem in small and larger food compa-
nies. Wallace (2001) stressed that particularly in SMEs
HACCP can initially be viewed as bureaucratic burden
imposed from outside, rather than as an essential tool in
the management of product safety.

Employees’ evaluation of work satisfaction and motiva-
tion (Table 9) is on average statistically different (p < 0.01)
in all groups, regarding all statements. Comparison of
average values in groups showed, that C rank all elements
of satisfaction and motivation higher (with exception of
statement 10, where a higher average is contributed to R)
than the rest two groups. The lowest average values were
evident in P, who are most unsatisfied with their pay and
promotion possibilities. On average, R are most satisfied
with education and training, organised in the company.
When comparing differences between groups, P expressed
less satisfaction (p <0.01) in statements 1, 2, 3, 4, 6, 7, 8,
11 and 12, that C and R. C expressed more satisfaction
than P and R in statements 5, 6, 9 and 12. R are signifi-
cantly more satisfied in statements 1, 2, 3, 4, 6, 7, 8, 10,
11 and 12, than P.

In implementing the HACCP system, managers or own-
ers should take care not to give workers the mistaken
impression that this would add meaningless chores to their
work-load. As many authors have established, workers
believe that they will now have to deal excessively with
paper work and with an increasing amount of documenta-
tion. Admittedly, they do need precise and clear instruc-
tions on what to do. These, however, should be kept to a
minimum amount necessary and written in such a way that
workers would understand them. Also, they should be able
to comment upon them and their opinion would have to be
taken into consideration by their superiors which would in
turn also strengthen their afliliation to the company. The
superiors must therefore develop strategies for measuring
work efficiency, assessing employees’ comments and the
system of rewarding. Financial reward on its own does
not guarantee higher work satisfaction and affiliation to
the company in the long run. To a worker, an important
motivational force might be the mere fact that he or she
is being noticed. The prevailing attitude in food companies
is often prioritising the fulfilment of the production norm.
Therefore, looking for factors that might have contributed
to the production norm not being fulfilled is frequently
avoided. Mortimore (2001) mentioned that is harder to
develop a HACCP system in the absence of management
commitment. Prerequisite hygiene programs are an essen-
tial partner to the HACCP system and management com-
mitment is needed for these to be embedded in the hart
of the business. McAloon (2001) suggested that continuing
commitment to food safety need incentives. He also recom-
mended assign responsibility for HACCP implementation
to a senior company person to get food safety into the cul-
ture of the company. MacAuslan (2005) cited that the hos-
pitality training foundation and learn purple identified that
motivation, evaluation, leadership and training were key

management skills missing in small businesses. It is impor-
tant to introduce a basic management module to supervi-
sors and managers, especially in small businesses.

To achieve the final goals that meet the safety, quality,
quantity and price expectations of costumers, food compa-
nies need to set three output criteria: productivity, satisfac-
tion and revitalisation. Satisfaction refers to the overall
positive feelings people have about an organisation,
whether as an employee, customer, supplier or regulator.
Revitalisation refers to the ability to take care of tomor-
row’s problems as well as those of today by renewing the
strategies, resources, technology and skills required for
future success (Cofley, Cook, & Hunsaker, 1994).

4. Conclusion

Strict performance of working procedures in accordance
with HACCP system principles and food hygiene is essen-
tial for food related diseases prevention and efficient safe
food assurance. To achieve this purpose two basic condi-
tions: (1) suitable working environment from the hygie-
nic—technical point of view and (2) motivated, satisfied
and qualified personnel must be assured. It is interesting
that many understand HACCP system as a novelty, when
in fact it is about more complete approach to food safety
assurance as stated by Ehiri et al. (1995). HACCP system
assures more structured surveillance over determined haz-
ards as was the case with the usual classic type of surveil-
lance. Hazards and corrective actions are not something
new. What is new is how separate activities and procedures
are logically ranged. The approach is multidisciplinary. It
requires personal responsibility, document and record con-
trol and rapid action when non-conformities are discov-
ered. It enables traceability as well. Its greatest ability lies
in responding to changes as well as in enabling continuous
checking and efliciency confirmation. It brings changes in
thinking, organizing, managing, education and training at
all levels, from employers to employees (Likar & Jevsnik,
2004; Likar, Bauer, & Jevénik, 2001). The system becomes
efficient when understandable to employees and when the
responsible ones perform their duties. Then the require-
ments of the system are not considered as irrational, unnec-
essary and additional burden, but as desire for continuous
improvement of one’s own work. That is why the training
from top management to all employees is crucial for food
safety. The fact that a person is and will be responsible
for HACCP implementation and further control calls for
an in-depth analysis and understanding of individual’s
reaction to received information (Jevénik et al., 2006).
Bryan (1988) predicted that in the future the number of
HACCP principles would increase from seven to ten or
more. The ninth HACCP principle, according to him,
would be education and training, which is now being incor-
porated into the existing principles or other related guide-
lines. If routine-work employees do not understand the
significance of hazards associated with food safety well
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enough, this may hinder a successful implementation of
preventive and control actions.

Legislative changes in 2004 demand that now all food
premises must provide food hygiene training appropriate
for the work activities of their stafl (Regulation, 2004).
The results of our study showed as well that training car-
ried out by company experts and by supervisors directly
in working place is the most efficient one. Mortlock et al.
(2000) suggested that it is also important to recognise that
while formal training might ensure greater consistency and
quality (Manning, 1994), improper training could present a
greater risk to food safety than no training at all. In a study
by Cohen et al. (2001) they analyzed the impact of an in-
house food sanitation training program on the perfor-
mance of a catering company. They concluded that for
fully effective sanitation program, it must be taken into
consideration the different environments and circumstances
in which the departments operate. It is very important that
those performing a training have suitable food safety
knowledge as well as skills in pedagogical-andragogical
fiecld. Those people have to be competent experts in their
field so that adequate knowledge and skills can be passed
on to the employees. A problem lies in SMEs, where own-
ers of a company are usually at the same time responsible
persons for food safety programs, which includes training
as well. Because lack of time or poor knowledge such train-
ings are not carried out as intended by the law. The results
of our study show poor knowledge about microbiological
hazards and their control among employees in retail, cater-
ing and food production units. MacAuslan (2003) stressed
the importance on helping managers to understand what is
expected of them, and giving them a support in managing
effective food hygiene. He pointed out that too much reli-
ance has been placed upon certificates and not enough on
the competence. According to his opinion this is defined
as the ability of an individual to demonstrate the activities
within their workplace, or to function to the standards
expected in a food business.

The purpose of internal surveillance is to identify spe-
cific hazards in particular company and then to establish
a strategy of efficient control or successive elimination of
hazards. Owners or managers must besides equal economic
growth of a company take care of human resource manage-
ment as well. A positive motivational atmosphere in work-
ing environment significantly contributes to higher
productivity, employees’ loyalty and to general good feel-
ing in workplace. The results of work satisfaction elements
carry important messages for companies’ management. In
the three studied food units food production employees
are the least satisfied in workplace and the most satisfied
ones are employees in catering. A low score of employees
in food production units regarding their opinion and sug-
gestion consideration, rewarding for good work, wages,
work conditions and promotion possibility must be
stressed out. All that weakens motivation and satisfaction
in workplace as well as reduce a number of those, who per-

form their work well. Food safety assurance stands

between two strong poles, which have to be balanced to
achieve global food safety. The first pole is system require-
ments, namely flexible, faultless, which requires in forms of
strategies, not directives. The second pole is work perfor-
mance and a person in all his uniqueness; his knowledge,
qualification, working in a group and consciousness. A
company’s management should be aware that a quality
and safe products is a result of an immediate performer,
who should be paid full of many-sided attention to.
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2.1.5 Consumers” awareness of food safety from shopping to eating

Zavedanje potroSnikov o nacinih zagotavljanja varnih Zzivil od nakupa do
zauZitja hrane

Mojca Jevsnik, Valentina Hlebec in Peter Raspor

Food Control (2008), Food Control, 19, 8: 737-745

Znanje potroSnikov o varnosti Zivil zajema ve¢ dimenzij. Zaradi afer povezanih z Zivili in
Stevilnimi izbruhi bolezni povzrocenimi s hrano po svetu in doma, je zaupanje potrosnikov
o varnost hrane zacelo upadati. Namen kvantitativne raziskave med 1030 potrosniki je bil
ugotoviti njihovo znanje o nacinih zagotavljanja varnih Zzivil, njihovih navadah med
nakupovanjem in transportom ter hrambo zivil in ravnanjem z Zivili doma. Rezultati
osvetlijo podro¢ja pomanjkljivega znanja o varnosti zivil ter napake pri ravnanju z zivili
doma. Polovica anketiranih ni nikoli razmisljala o uporabii hladilne vrece/torbe za
transport zamrznjenih in/ali hitropokvarljivih zivil. Priblizno polovica jih odtaja
zamrznjeno meso na delovni povrsini, le tretjina pomiva noze in rezalne deske z vroco
vodo in detergentom. Skoraj polovica (44%) jih ne pozna temperature za shranjevanje hitro
pokvarljivih Zivil v hladilniku. Med pripravo Zzivil si le 57,1% anketiranih umije roke
ustrezno; s toplo vodo in milom. Drugi rezultati glede znanja in ravnanja z zivili doma so
podrobneje opisani v ¢lanku. Izobrazevanje potroS$nikov o zagotavljanju varnih Zivil bi
vplivalo na zmanjSanje bolezni povzrocenih s hrano v domacem okolju. Publikacije o dobri
gospodinjski praksi bi morale biti javno dostopne vsem skupinam prebivalstva, kajti le
osvescen potrosnik je lahko aktiven ¢len v verigi zagotavljanja varnosti zivil.
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Abstract

Knowledge of food safety among consumers has various dimensions. Due to a number of food-related incidents and reported out-
breaks worldwide, consumer confidence has begun to vacillate. The objective of this quantitative survey (n = 1030) was to determine
Slovenian consumers’ food safety knowledge and practices during purchase, transportation and storage of food, as well as food handling
practices at home. The study highlighted gaps in food safety knowledge and some critical safety violations regarding food handling at
home. Half of the respondents never thought of using a cooling bag for the transport of refrigerated or frozen foods. Approximately half
of the respondents defrost meat on working surfaces and only one-third wash knives and cutting boards with hot water and detergent
before re-use or use clean implements. Forty-four percent of respondents did not know the correct refrigerator temperature for the stor-
age of perishable food. All other determinations concerning food safety knowledge and practices are presented and discussed. Consumer
education should be the focus in order to reduce foodborne diseases. Educational material regarding Good Housekeeping Practice
should be available to the general public from many sources. Only safety-conscious consumers can become active partners within the

food safety circle.
© 2007 Elsevier Ltd. All rights reserved.

Keywords: Food safety; Consumer; Food handling; Education; Good housckeeping practice

1. Introduction

Food safety is of crucial importance to the consumer,
food industry and economy. Calculation of annual cases
of salmonellosis and campylobacteriosis shows that the
yearly number of cases in Europe is likely to exceed five
million, demonstrating that economic losses and human
distress resulting from foodborne diseases can no longer
be neglected (Raspor, 2004). Food contamination creates
an enormous social and economic burden on communities
and their health systems. Korel, Ergonil, and Gokgoz
(2003) reported that in the last 20 years these economic
losses amounted to nearly 1.0-1.2 billion dollars, indicating

" Corresponding author. Tel.: +386 1 4231161; fax: +386 1 2574092,
E-mail address: peter.raspor@bf uni-lj.si (P. Raspor).

0956-7135% - see front matter © 2007 Elsevier Ltd. All rights reserved.
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the importance of food safety and the HACCP system
(Ergdniil & Giing, 2004).

The incidence of foodborne diseases is rising in develop-
ing countries, as well as in the developed world (Redmond
& Griffith, 2003). The cause can be found in a better way of
life, improved laboratory diagnostics, and an increasing
number of infections involving new or more virulent types
(Smole Mozina & Hocevar Grom, 2004; Tauxe, 2002).
Rocourt, Moy, Vierk, and Schlundt (2003) reported that
foods most frequently involved in outbreaks in OECD
countries (The Organisation for Economic Co-operation
and Development) are meat and meat-related products,
poultry, eggs and egg-related products, and that these
foods are associated with Salmonella and Campylobacter.
In Slovenia, the most common infection is caused by Sal-
monella enteritidis (IVZ, 2006). To obtain a diverse profile
of pathogens it is important to study and follow bacteria,
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yeast and mycotoxins produced by filamentous fungi,
viruses and prions because new foodborne pathogens are
still being discovered (Raspor, 2004). According to epidem-
iologists, the recent emergence of infectious diseases can be
considered a third epidemiological transition, characterised
by a globalisation of human disease ecology and the evolu-
tion of considerable technological and social-economic
changes. The changing epidemiology of foodborne illnesses
and the increase in knowledge concerning emerging food-
borne pathogens requires a re-examination of food safety
educational messages to ensure that the guidance given to
consumers is appropriate for controlling pathogens that
are prevalent in the food supply chain (Hillers, Medeiros,
Kendall, Chen, & DiMascola, 2003).

What do consumers know about food safety principles
and what do they do to protect themselves from foodborne
diseases? The results of consumer studies concerning food
safety knowledge and practices have shown that consumers
are aware of and are thinking about food safety, although
there are also many gaps in food safety knowledge and
practices that may result in foodborne diseases (Badrie,
Gobin, Dookeran, & Duncan, 2006; Medeiros et al.,
2004: Patil, Morales, Cates, Anderson, & Kendal, 2004;
Raspor, Jevsnik, & Hlebec, 2006). Epidemiologic surveil-
lance summaries of foodborne diseases clearly indicate that
consumer behaviours such as ingestion of raw/under-
cooked foods and poor hygienic practices are important
contributors to outbreaks of foodborne diseases (Patil
et al., 2004). Unusan (2007) reported that people of all ages
seem to think they know how to handle food safely, but
their self-reported food-handling behaviours do not sup-
port this confidence. A review of the consumer food safety
literature indicates many gaps that have an impact on
foodborne discases at home (Garayoa, Cordoba, Garcia-
Jalon, Sanchez-Villlegas, & Vitas, 2005; Hillers et al.,
2003; Jay, Comar, & Govenlock, 1999a; Jay, Comar, &
Govenlock, 1999b; Kendall et al., 2004; Kennedy et al.,
2005; Li-Cohen & Bruhn, 2002; Redmond & Griffith,
2003; Unusan, 2007; Yang, Angulo, & Altekruse, 2000).
Consumers need to know which behaviours are most likely
to result in illness in order to make decisions about food
handling and consumption behaviours (Hillers et al.,
2003), and then need to be motivated to act on that knowl-
edge as a precondition for behavioural change (Medeiros
et al., 2004).

The aim of this study was to investigate the actual level
of food safety knowledge and relevant practices in food
handling that are responsible for shaping the food safety
mindset of consumers at home.

2. Materials and methods
2.1, Sampling plan
A cross-sectional study of consumer food safety knowl-

edge and practices was conducted from January to March
2006 in different parts of Slovenia. A food safety and nutri-

tion questionnaire was designed, which consisted of demo-
graphic questions (gender, age, education, marital status)
and 48 questions covering issues related to food safety
and nutrition habits. The first part of the study is presented
in this paper.

The revised questionnaire was divided into four sections:
(1) a demographic section, (2) food safety knowledge, (3)
food safety practices from purchase to home, and (4) food
handling practices at home. Each questionnaire took
approximately 20 min to complete. Data were collected
on weekends and weekday afternoons when a member of
the particular target group would most likely be at home
or in the shopping centres. A quota sample of 1030 con-
sumers was obtained. Gender and age distribution were
controlled (to assure a balanced structure of the sample)
by 35 interviewers, each of whom distributed 30 question-
naires. Interviewers were trained, final-year university stu-
dents, who visited selected households or interviewed
consumers in larger shopping centres. Interviewers briefly
explained the purpose and nature of the study to the poten-
tial adult respondent (over 18 years of age), and sought
permission for inclusion of their views in the survey. To
guarantee anonymity of respondents and enable easier
identification of questionnaires, identity numbers were
assigned to each questionnaire when collected at the Col-
lege of Health Studies. As students conducted interviews
in their home cities, a considerable geographical distribu-
tion of data was obtained.

2.2, Pilot survey

The questionnaire was pilot tested by 20 participants
during October and November 2005 to confirm question
clarity, identify response options, and gauge likely inter-
view duration. The questionnaire was revised on the basis
of pre-test results and other recommendations.

2.3. Data analysis

The questionnaire responses were analyzed using SPSS
version 13.0 software. Mean responses with standard
deviation and percentages of responses in each category
were calculated and presented in tabular form. To exam-
ine the relationship among and between the variables,
cross-tabulations and the ;{2 test, Pearson correlation
coefficient, independent sample ¢-test and ANOVA were
used.

3. Results and discussion
3.1. Profile of respondents

A total of 1030 guestionnaires were obtained. Charac-
teristics of survey participants are listed in Table 1. The
majority of respondents were female (60.1%). Most of the
respondents were married with an average age of 38 (SD:
14.1) and had a secondary school education.
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Table 1

Demographic characteristics of respondents

Demographic characteristics n* %
Gender (n=1028)

Male 410 39.9
Female 618 60.1
Age group (n=1023)

<30 417 40.8
31-49 380 37.1
=50 226 221

Education (n=988)

Primary school or less 344 348
Secondary school 426 43.1
Higher education 218 22.1

Marital status (n = 985)

Married or living together as married 612 62.1
Single 203 20.6
Separated or divorced 170 17.3

# Number of respondents.

3.2, Food safety knowledge

The place of purchase (possible answers were: shop,
market, farm, self~produced, and not buying) depended
on the foodstuffs they wished to buy. Milk products
(97.6%), milk (85.4%), meat products (86.2%), raw meat
(71%), poultry (81.8%), eggs (56.5%), fresh fish (68.6%),
fruit (78.3%) and tofu (20.3%) are mainly bought in shops.
Foodstufls that are most commonly self-grown or self-pro-
duced include vegetables (19.9%), eggs (16.5%), raw meat
(12.8%), milk (7.8%), poultry (6.8%) and fruit (6.5%).
From farmers, respondents tended to buy predominantly
eggs (21%) and less of other products, e.g. raw meat
(11.6%), poultry (6.7%) and milk (5.3%). Respondents
who believe that home food production provides the best
assurance for food safety were also more likely to claim
that food produced by farmers and sold in food markets
was safer than food sold in shops (r=0.424, p<0.01).
The results showed a positive impact regarding the type
of home-produced food (for milk (F= 3,308, p =0.011),
milk  products (F=9945, p<0.001) and meat
(F=12,386, p<0.001)) and the confidence that food
bought in a market or from a farm is safer.

Table 2

Consumers’ opinion concerning responsibility for food safety

Food safety participants nt M° SD
Consumers 990 3.37 1.365
Farmers 993 4.22 0.934
Food industry 1007 4.69 0.653
Retail 1004 4.56 0.729
Catering 1004 4.64 0.702
Food safety inspectors 985 4.50 0.917
Ministry of Health 960 4.17 1.120
Slovene Consumers’ Association 945 3.89 1.239

# Number of respondents.
b Average of the ranking given to the opinion by respondents. Opinions
were ranked from 1 (not at all) to 5 {very much).

Consumers believe that they are not responsible for food
safety to the same degree as food handlers (farmers, food
industry, retail, catering), whose ascribed mean value rat-
ing was above 4.17. They also believe that the Slovene Con-
sumers’ Association is not as strongly responsible as food
handlers and other food safety institutions, such as the
Inspection and Ministry of Health (Table 2). Demographic
characteristics have no association with attitude toward
consumers’ responsibility for food safety, with the excep-
tion of gender. More women are aware of the responsibility
of consumers for food safety than men (y° = 12.248,
p =0.002, n =988).

3.3. Food safety practice from purchase to home

When shopping, the respondents most often checked the
date of durability and the state of packaging (Table 3).
Most respondents always checked the date of durability
(54.2%) or often (29.7%), which can be compared to the
study of Surujlal and Badrie (2004) in which it was esti-
mated that 61.9% of consumers always checked food labels
for date of durability, while 33.3% checked sometimes. In
our study, the state of packaging is always checked by
48.6% and often by 25.5% of respondents. These results
are comparable to those of Surujlal and Badrie (2004)
who estimated that 82.1% of consumers always checked

Table 3
Respondents’ opinions toward food safety and food quality elements
during purchase

Query Response n* M"  SD
How often ...in which country a 1027 222 0929
do you check ... foodstuff has been
grown/produced
.. if a foodstuff is 1025 1.86 0.829
organic
...the name of the 1022 242 0936
grower/manufacturer
...date of durability 1025 335 0.827
...if the package is 1008 315 0973
damaged
...the refrigerator 1019 145 0.764

temperature in a store,
where yoghurts, cheese,
fresh meat, etc. are kept

...presence of artificial 1025 212 0928
additives
...presence of vitamins, 1025 217 0910
minerals, fibres, etc.
..energy value 1026 203 0935
In your opinion, how ..clean hands 918 286 0.868
often have sale ..a protective hair net 973 275 0.999
assistants, who are . .clean working clothes 953 294  0.826
serving you ..clean utensils (knife, 872 279 0.893

delicacies, bread or  cutting board, etc.)

raw meat. ..

# Number of respondents.

® To evaluate the importance of certain food safety elements when
shopping, respondents used a four-point scale (1 — never, 2 — sometimes, 3
— often, 4 — always).
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for damaged food packages, foul odours and discoloured
meat prior to purchase, while 16.7% checked sometimes.
The results show a positive impact of gender and age group
on purchasing behaviour. Women (F=21,003, p < 0.001)
significantly more often checked the date of durability than
men, and younger respondents (<30 years ol age)
(F=2,872, p<0.001) significantly more often checked
the date of durability than older respondents. Respondents
who were familiar with the HACCP system (n = 1023,
51.3%) checked the date of durability and state of package
significantly more often (p < 0.05) than other groups shown
in Table 3. HACCP as a philosophy and technique does
have applications to domestic food preparation (Griffith
& Worsfold, 1994).

The least important parameter for consumers was the

temperature in a retail cold chain unit. The majority of

respondents (67.8%) never checked the temperature. How-
ever, we must consider whether consumers trust shop man-
agers or simply assume that they cannot influence the
temperature settings. More than half of the respondents
(35.1%) were aware of the correct temperature range (l1—
5 °C) for retail refrigerator units (Table 3). This is a signif-

icantly higher proportion than that recorded in the study of

Kennedy et al. (2005), in which 22% were aware of the tem-
perature range. Redmond and Griffith (2003) remarked
that a large proportion of consumers lack knowledge con-

cerning adequate refrigeration temperatures: 46-60% of

US consumers and 50-93% of UK consumers do not know
the ideal refrigeration temperature.

Table 4

Respondents’ food safety practices from purchase to home

Query Response %o
During the shopping, at what stage Straight away 14.4

do you purchase raw meat/tofu? when I enter

(n = 1026) the shop
Sometime during 36.4
the shopping
At the end, when I 9.9
have already
purchased all other
items
Depends 36.1
I do not know 3.2
Do you ever use an isolated bag or Yes 15.3
cooling box to carry your frozen No, I did not 51.7
or refrigerated foodstuffs home think of that
(e.g. ice cream or raw meat)? No, 1 do not 33.0
(n = 1030) think it is
necessary
At what temperature should raw Less than 1 °C 5.4
meat/tofu in a retail refrigerator 1-5°C 55.1
unit be stored? (n = 1029) 6-10°C 26.5
More than 11 °C 2.7
Do not know 10.2
How important is the duration Not important 5.3
of transport of raw meat/tofu Quite important 33.0
from the time of purchase to Very important 58.1
the home? (n = 1028) Do not know 3.7

Most of the respondents evaluated the hygiene practices
of sale assistants pretty positively in relation to their
handling of delicatessen products, bread and raw meat.
All characteristics were graded on average above 2.7
(Table 3).

We wanted to discover whether consumers maintain a
cold chain from the point of purchase to the home. Raw
meat and tofu were chosen as the perishable foodstuffs in
order not to exclude vegetarians. However, since the per-
centage of respondents not eating meat proved to be very
low (3.4%), we will restrict further discussion to results
concerning raw meat. Most consumers took raw meat
sometimes during their shopping (36.4%) or depending
(36.1%) on when they came across it, while 14.4% took it
as soon as they entered the shop. Only 10% of respondents
collected raw meat at the end of their shopping (Table 4).
These results are worse than those presented by Jay et al.
(1999b), which revealed that 58.3% of respondents bought
their raw meat at the end of their shopping trip. The poten-
tial for temperature abuse would be reduced if they pur-
chased meat at the end of their shopping. The average
time between buying raw meat and transporting it home
was 25 min (SD = 18.4). Similar studies have shown that
some potential for temperature abuse exists because 7%
of respondents allow more than 90 min (Kennedy et al.,
2005) and 5.8% more than 60 min (Jay et al., 1999) to lapse
between shopping and subsequent chilled or frozen storage.

The use of an isolated bag or cooling box can help to
ensure that perishable foodstuffs remains at a safe temper-
ature after purchase and during transportation home. The
results showed that more than half (51.79%) of the respon-
dents never thought of using a cooling bag, while 33%
believed that a cooling bag is not even necessary (Table
4). These results were similar to a study by Jay et al
(1999b) in which 32% of sampled individuals responded
with “not important”™ when questioned in relation to this
matter. In our study, those who collected raw meat at the
end of shopping more frequently used cooling bags when
purchasing foodstuffs and had a shorter transportation
time (21 min), although the differences were not statistically
significant. The majority of respondents (58.1%) were con-
vinced that a short transportation time is important for the
safety of raw meat, and this belief is expressed to a greater
degree by respondents (67.2%) who claimed that the con-
sumer is responsible for food safety (3= 37.552,
p <0.001, n=952). Among all respondents, only 15.5%
had ever taken a freezing bag to the store when buying
highly perishable foodstuffs; however, this percentage is
significantly higher among respondents (19.4%) who
believe that the consumer is responsible for food safety
(2 =12.003, p=0.017, n=985). Badrie et al. (2006)
found that the practice when purchasing seafood was to
refrigerate the food immediately on arrival at home
(p>0.05)., Worsfold and Griffith (1997) indicated that
chilled or fresh foods represented up to 60% of the contents
of the food basket of the European consumer, and several
surveys reported that the majority of people do not use a
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cool bag or a cool box for the transport of chilled or frozen
food from the shop to the home.

3.4. Food handling practices at home

Respondents were asked about their food handling
practices at home (Table 5). More than half (53.8%) of
the respondents learned cooking practices from their par-
ents and 21.7% learned by themselves. When preparing
lunch, 45.1% of respondents use an established preparation
sequence for meat or salad (i.e. in a sink, washing salad
first, followed by meat). Over half of the respondents
(54.4%) refrigerate raw meat intended for immediate use,
while they freeze the rest. Over a quarter of respondents
(27.8%) mostly freeze raw meat. This study revealed that
the majority of respondents thawed meat improperly, i.e.
on a kitchen counter (50.4%) or in hot water (12.8%). This
critical violation is comparable to the proportion of
respondents of other studies who thawed foods at room
temperature: 41.6% in Badrie et al. (2006), 56% in Kennedy
et al. (2005), 45.2% in Surujlal and Badrie (2004), 21% in
Meer and Misner (2000), and 40.1% in Jay et al. (1999b).
We established that among those who defrosted meat on
the kitchen counter, the greatest proportion was repre-
sented by those who leamed cooking practices by them-
selves (57.1%).

We asked consumers if they knew the temperature of
their refrigerator to establish whether they find storage
conditions important. Almost forty-four percent of respon-
dents did not know the temperature in their refrigerator
(Table 5). This result is lower than that recorded in a study
by Badrie et al. (2006), in which 65.3% of respondents from
Trinidad did not know or have never measured the temper-
ature in their refrigerator, or the 76% of the respondents
recorded by Marklinder, Lindblad, Eriksson, Finnson,
and Lindgvist (2004), although it is higher than the
15.5% of respondents recorded in the study of Jay et al.
(1999b).

Over half (53.5%) of the respondents in our study cool
leftovers to room temperature and then put them in the
refrigerator (58% in the study of Badre et al. (2006) and
84.5% in the study of Jay et al. (1999b)), but 12.5% leave
leftovers on the kitchen-range until they are eaten (Table
5). The result was higher than that recorded by the study
of Badrie et al. (2006), in which 4.5% of respondents left
them at room temperature overnight or longer, and consid-
erably higher than the 1.6% of respondents recorded by Jay
et al. (1999b). Beumer (2003) summarized findings concern-
ing the microbiological quality of leftovers by Brinkman
et al. (1999), which concluded that leftovers should be han-
dled hygienically, kept in clean trays, cooled as quickly as
possible, covered and then stored in a refrigerator at 4—
7 °C for no longer than three days (if longer, the leftovers
should be frozen). The proportion of respondents that
leave a meal that is not immediately consumed on the
stove, until eaten sometime later, was 12.5%. Two proce-
dures stand out when respondents re-heated a meal: re-

heating occurs in a frying pan, wok or saucepan (46.1%),
or in a microwave (36.5%). Close to one-tenth of respon-
dents (9.1%) reported that they did not re-heat leftovers.
In an Australian food safety telephone survey, the majority
(67.2%) of respondents use a microwave for re-heating left-
overs (Jay et al., 1999b). 42.2% of respondents heat a meal
so that it becomes warm and suitable for immediate con-
sumption, while only 18.2% leave the meal to boil for some
time (Table 5). Our survey demonstrated that a significant
percentage of respondents cool food after cooking and
re-heat it in a potentially unsafe manner, and it is for this
reason that increased awareness is needed of the risks
associated with these practices.

Respondents were asked how they washed their hands
and the length of time taken to perform this action (Table
5). The proportion of respondents who wash their hands
prior to food preparation was 86%, and includes individu-
als who will only wash their hands depending on what they
were doing previously (7.9%) or what kind of food they are
going to prepare (5.8%). Worsfold and Griffith (1997)
reported poor food handling practices after observing 108
consumers during all stages of the purchase, preparation,
cooking and storage of one of four recipes. Such practices
may lead to the great danger of cross-contamination and
subsequent food poisoning. It has been estimated that
66% of consumers do not wash their hands before work,
41% do not wash vegetables, and 60% use a single board
for all cutting tasks (Worsfold & Griflith, 1997).

After handling raw meat, poultry or fish during food
preparation, 57.1% of respondents wash their hands prop-
erly with soap and hot water, although a significant num-
ber (33.9%) washed their hands with water only or did
not wash at all (1.6%). The number of respondents who
wash their hands properly was lower than that recorded
for other similar studies; better scores were obtained for
consumers of Treland (64.6% in Kennedy et al., 2005), Trin-
idad (78.3% in Badrie et al., 2006), and Australia (82.3% in
Jay et al., 1999b). One of the worrying discoveries of this
study was that 52% of respondents wash their hands for
only 10s or less. Similar results (82.3%) were reported by
Jay et al. (1999b). The results showed that among those
respondents who use warm water and soap (or detergent)
for hand washing, more wash their hands for 11-20 s or
more than 20s, rather than for 10s or less (z° = 25.535,
p<0.001, n=992). A hygienic hand wash for food han-
dling purposes could be defined as one requiring warm
water, soap or detergent and a scrubbing or rubbing action
for at least 20 s (Jay et al., 1999b). Results regarding the
effectiveness of three types’ of hand soaps in reducing bac-
teria on hands by Montville, Yuhuan, and Schaffner (2002)
showed that all three types were effective when using a 20-s
wash procedure. Most respondents (87.5%) wash their
hands in the kitchen, while some use the bathroom

! Plain hand soaps, antimicrobial hand soaps, E2-rated hand soaps (a
USDA Classification requiring equivalency to 50 parts per million
chlorine).
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Table 5
Respondents’ food handling practices at home
Query Response Y
How did vou learn your cooking practices? (n = 1025) By myself 21.7
From cookery books 11.7
From parents 538
From my partner 4.4
Cooking is my profession 28
Other 56
When preparing a meal, do you follow a sequence of preparing meat  Yes 45.1
and salad (i.e. to wash salad in a sink first, followed by meat)? No 549
(n=1011)
How do you store raw meat at home after purchase? I do not preserve raw meat because I use it at once 7.6
(= 1020) [ refrigerate raw meat intended for immediate use, 544
and freeze the rest
Mostly in a freezer 27.8
Mostly in a refrigerator 10.1
Do you know the temperature in your refrigerator? Yes 56.3
(n = 1020) No 437
How do you defrost meat? (n = 1020) On a kitchen counter 50.4
In a refrigerator 16.6
In hot water 12.8
In a microwave 11.4
I do not defrost, | start to cook meat while it is still frozen 5.5
I do not defrost 33
What do you do with leftovers from your meal? (n = 1028) [ leave them on the stove until they are eaten 12.5
[ store them in the refrigerator while still warm 1.2
[ cool leftovers to room temperature and then put them in the refrigerator  53.5
I freeze them 1.4
I throw them out 11.2
I use them to feed animals 20.3
How do you re-heat leftovers from your meal? (n = 1019) In a microwave 36.5
In an oven 6.3
In a frying pan, wok or saucepan 46.1
I do not re-heat them 9.1
Other method 2.0
How long are vou re-heating a meal? (n = 1020) I do not re-heat it 93
For as long as it takes to become warm and ready for consumption 42.2
Until it boils 294
I leave it to boil for a while 18.2
Other 0.9
Do you wash your hands before food preparation? (n = 1026) It is not necessary to do so 04
Depends on what 1 was previously doing 7.9
Depends on the food 1 am going to prepare 5.8
I always wash my hands 86.0
How do you wash your hands after handling raw meat, poultry or [ do not wash my hands, I dry them with a paper towel 2.2
fish? (n = 1023) [ do not wash my hands, I dry them with a kitchen cloth 5.2
With cold or hot water 339
With warm water and soap (or detergent) 57.1
I do not wash my hands during food preparation 1.6
How long do you wash your hands? (n = 996) 10's or less 52.0
11-20 s 29.9
More than 20 s 8.2
I do not know 9.8
How do you dry vour hands after washing? (n = 993) I do not dry my hands 1.4
With an apron 4.0
With a kitchen cloth used for wiping the dishes 19.7
With a disposable paper kitchen towel 27.5
With a kitchen cloth, intended for drying hands 41.9
With a bathroom hand towel 54
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Table 5 (continued)
Query Response Y
What do you usually do when cutting raw vegetables and later use the I use the same knife 6.6
same knife for cutting food not intended for cooking? (n = 1082) I wipe the knife with a damp cloth 13.3
I wash the knife with cold water without a detergent 16.8
I wash the knife with hot water without a detergent 29.4
I wash the knife with hot water and a detergent 237
I use another knife 10.1
What do you usually do when cutting raw vegetables and later use the I use the same cutting board 8.9
same cutting board for cutting food not intended for cooking? (n = 1026) 1 wipe the cutting board with a damp cloth 11.4

If vou use the same knife for cutting raw and then cooked meat, there
isa ... (n=1009)

How often do you clean your kitchen sink and kitchen counter?
(n=1026)

I wash the cutting board with cold water without a detergent  13.6
I wash the cutting board with hot water without a detergent 29.3

I wash the cutting board with hot water and a detergent 26.3
I use another cutting board 10.4
... strong possibility for food poisoning 423

. slight possibility for food poisoning 39.8
This does not affect the potential for food poisoning 17.8
After every use 59.7
After every meal 23.2
Once a day 13.0
When they are dirty 4.1

(12.5%). After washing, 41.9% of respondents dry their
hands with a kitchen cloth intended for the drying of
hands, while 27.5% use a disposable paper kitchen towel.
Almost 20% of respondents dry their hands with a kitchen
cloth used for wiping the dishes. Effective hand washing
was therefore not practised by a significant proportion of
respondents during food preparation.

We investigated whether respondents thought that some
food handling practices could lead to cross-contamination.
A considerable percentage of respondents do not use effec-
tive means to properly clean cutting boards (20.3%) and
knives (19.9%) after cutting raw vegetables before using
that utensil/surface again for something that is not
intended to be cooked (Table 5). The respondents are
therefore performing an unsafe food handling practice that
could lead to cross-contamination of finished food with
microorganisms from the raw food. More than one-third
of respondents engage in an improper practice by re-using
without effective cleaning the same cutting board /knife for
food that is not intended for cooking. Only one-third of
respondents answered correctly “with hot water and a
detergent”™ (23.7% for cleaning knife, 26.3% for cutting
board) and “use another knife/cutting board™ (10.1% for
cleaning knife, 10.4% for cutting board). Similar findings
have also been reported by Kennedy et al. (2005) and Jay
et al. (1999b). Hillers et al. (2003) suggested that knives,
cutting boards and food preparation surfaces should be
washed with hot water and soap after contact with raw
poultry, meat and seafood. They summarized behaviour
related to cross-contamination as the second most impor-
tant behaviour leading to outbreaks of Campylobacter jeju-
ni, Salmonella serotypes other than Enteritidis, and
Yershinia enterocolitica. Even when food is thoroughly
cooked, it can be re-contaminated by coming into contact
with raw food or food preparation surfaces, serving uten-

sils, or even the preparer’s hands if they were not properly
cleaned. Proper refrigeration of cold foods and leftovers is
essential to prevent any pathogens in food from multiply-
ing to dangerous levels (USDA, 2006). Numerous microbi-
ological surveys have found the presence of pathogenic
bacteria in many foods consumed and prepared in consum-
ers’ homes on a daily basis (Redmond & Griffith, 2003).

Less than half of the respondents (42%) believe there is a
strong possibility of poisoning when using the same knife
for cutting cooked and raw meat, 39.8% believe that the
possibility is slight, and 17.8% believe that this does not
aflect potential poisoning. Those respondents who believe
that there is a high possibility of poisoning when using
the same knife or cutting board for cutting cooked and
raw meat are less likely to use the same knife, wipe it with
a damp cloth or wash it with hot water without a detergent,
and more likely to wash the knife and cutting board with
hot water and a detergent or wuse another knife
(;.(1 =90.512, p < 0.001, n = 1009). When respondents were
asked how often they cleaned their kitchen sink and
kitchen counter, most (59.7%) indicated that these kitchen
arcas were cleaned after every use or after every meal
(23.2%). According to Yeung and Morris (2001), a con-
sumer’s perception of food safety is not strongly linked
to objective risk, but more to sociological and psychologi-
cal characteristics. There is a vast gap between objectively
and scientifically proven risks and perception of risks
among consumers. Consumers react to subjective risks that
can be recognised and evaluated by themselves.

4. Conclusion
It follows that consumers are one of the important com-

ponents in the food safety chain when considering a ‘From
Farm to Table’ approach. According to Sammarco, Ripa-



Jevs$nik M. Integralno vrednotenje vkljucitve sistema HACCP pri zagotavljanju varnih zivil.

101

Dokt. disertacija. Ljubljana, Univ. v Ljubljani, Biotehniska fakulteta, 2008.

744 M. Jevsnik et al. | Food Control 19 {2008) 737-745

belli, and Grasso (1997), it is essential to understand con-
sumers’ awareness regarding home food safety and home
food preparation practices in order to plan proper educa-
tion programs.

This study highlighted some gaps in food safety
knowledge and practices that occur from shopping to eat-
ing. We can conclude on the basis of these results that
respondents are not familiar with their role in the food
safety chain or with the importance of maintaining a cold
chain, and that they allow numerous opportunities for
microbiological contamination of food. The most impor-
tant issues were incorrect defrosting practices, poor cool-
ing of cooked food, re-heating of cooked food, lack of
knowledge regarding refrigeration temperatures, lack of
knowledge concerning cross-contamination and its con-
trol, and a lack of knowledge with respect to hand
hygiene. If one reflects on our findings and the most
important foodbome pathogens appearing regularly in
the area of foodborne diseases, it becomes obvious that
there is significant commonality between factors causing
foodborne diseases and food handling deficiencies
reported in this survey. The results indicated that women
adhered to safer food handling practices to a greater
degree than men.

The resultsobtained from our survey revealed the need for
consumer education regarding safe food handling practices
from the point of purchase to the home, as well as within
the home. We have to educate consumers so that they can
cope with all novelties (Raspor, 2006) in the field of food
safety on a daily basis. The attitudes of consumers towards
food safety and their practices concerning food are themes
of interest to food producers and retailers, public authorities
and health educators (Wilcocky, Pun, Khanonax, & Aung,
2004). Food salety agencies around the globe should play
an important role in the education of consumers. Educa-
tional material about Good Housekeeping Practice should
be available to the general public from many sources. Food
safety messages should focus on the younger members of a
population with educational programs, but more impor-
tantly, with relevant training. It is also of vital importance
to properly educate educators and teachersin order to trans-
mit food hygiene principles to children, and through them, to
their parents. Only safety-conscious consumers can become
active partners within the food safety circle.
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2.1.6 Food safety knowledge and practice among pregnent and non-pregnant
women in Slovenia

Poznavanje nadinov zagotavljanja varnih Zivil in izvajanje le-teh med nosecimi
in nenosecimi Zenskami v Sloveniji

Mojca Jevsnik, Silvestra Hoyer in Peter Raspor

Food Control (2008), 19, 5: 526-534

S kvantitativno raziskavo med noseCimi in nenose¢imi zenskami smo ugotovili znanje o
varnosti zivil in nacinih priprave zivil doma. Raziskava je bila izvedena v skupini nosecih
zensk (n=291), ki so v Casu raziskave obiskovale materinsko Solo in skupini nenosecih
zensk (n=200), ki so se v Casu raziskave udelezile roditeljskih sestankov v osnovnih Solah.
V raziskavi je sodelovalo deset naklju¢no izbranih osnovnih Sol. Rezultati kazejo visoko
stopnjo zavedanja o varnosti Zzivil pri obeh proucevanih skupinah. Vendar so med
skupinama znacilne razlike, v glavnem med mlajSimi zenskami pod 25 let. Napake se
kazejo predvsem v postopkih priprave zivil, ki so lahko vzrok navzkriznih onesnazenj pri
pripravi zivil doma. Skupina nosecih zensk pogosteje poje glavni obrok pri ponudnikih
hitre prehrane in odmrzuje Zivila na sobni temperaturi v kuhinji. Med nakupovanjem je
skupina nosecnic bolj pozorna na rok uporabe zivil, higienske pogoje v trgovini in nadzor
nad zivili, kupljenimi pri kmetih doma. Znacilen vpliv na vi§jo stopnjo znanja o varnosti
zivil imata kraj bivanja (v mestu) in starost (nad 25 let). V izobrazevalne programe
materinskih Sol je potrebno vkljuciti vsebine o zagotavljanju varnosti zivil. Za dosego
celovite varnosti zivil je nujno delovati v smeri neprestanega informiranja potrosnikov, Se
posebej rizi¢nih skupin, o na¢inih zagotavljanja varnih zivil doma.
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Abstract

Food safety knowledge and practices among pregnant and non-pregnant women in Slovenia were systematically assessed through an
inquiry-based investigation. The study was conducted with 291 pregnant women, who attended antenatal classes at the time of the inves-
tigation, and 200 non-pregnant women, all of whom participated during consultation hours for parents in ten, randomly selected primary
schools in the country. Results showed that a high level of food safety awareness was possessed by both groups of respondents. However,
some food safety differences were recorded (e.g., kitchen practices that can lead to cross-contamination), mainly in younger women under
25 years of age. Pregnant women more frequently had the main meal at fast-food restaurants and de-frosted frozen food at room tem-
perature in the kitchen. However, when purchasing food they paid more attention to food safety assurance elements such as checking
‘best before” date, paying attention to hygienic conditions in stores, and assessing the veterinary control of meat. The results showed that
the living location (in town) and age group (above 25 years of age) had a significant impact on food safety knowledge. Educational pro-
grams in antenatal classes need to be supplemented with information concerning the principles of food safety at home in order to encour-
age desired food safety patterns. To achieve global food safety it is necessary to inform consumers, especially vulnerable groups, about
fundamental principles of food safety assurance at home, since food safety begins and ends in the home of a consumer.
© 2007 Elsevier Ltd. All rights reserved.

Kevwords: Food safety; Pregnant woman; Consumer; Education; Good housekeeping practice

1. Introduction

The principal objective of the new general and specific
hygiene rules is to ensure a high level of consumer protec-
tion with regard to food safety (EU, 2004). Foodstuffs can
become a risk factor for consumers if they are not handled
and treated along the food supply chain in accordance with
principles of good practices and the HACCP system. The
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food supply chain does not exclude consumers. But the
question is whether consumers are sufficiently informed
to assure food safety at the end of the food chain. A review
of consumer food safety studies highlights many gaps that
have an impact on foodborne diseases at home (Garayoa,
Cordoba, Garcia-Jalon, Sanchez-Villlegas, & Vitas, 2005;
Hillers, Medeiros, Kendall, Chen, & DiMascola, 2003;
Jay, Comar, & Govenlock, 1999; Kendall et al., 2004; Ken-
nedy et al., 2005; Li-Cohen & Bruhn, 2002; Raspor, Jevs-
nik, & Hlebee, 2006; Unusan, 2007; Yang, Angulo, &
Altekruse, 2000). Epidemiologic surveillance summaries
of foodborne diseases clearly indicate that consumer
behaviours such as ingestion of raw/undercooked foods
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and poor hygienic practices are important contributors to
outbreaks of foodborne diseases (Patil, Morales, Cates,
Anderson, & Kendal, 2004). Epidemiological data from
Europe, North America, Australia and New Zealand indi-
cate that a substantial proportion of foodborne disease is
attributable to improper food preparation practices in the
homes of consumers (Redmond & Griffith, 2003). Most
of the consumer food safety research conducted to date
has consisted of surveys examining consumers’ attitudes,
knowledge and behaviour regarding food safety. Few
investigations have focussed on vulnerable groups of a
population. The most vulnerable to foodbome discases
are the elderly, pregnant women, immune-compromised
individuals, and children (McCabe-Sellers & Beattie,
2004). To achieve an adequate level of food safety, a coor-
dinated plan is needed for all involved in the food supply

chain (Garayoa et al., 2005), including a consideration of

vulnerable groups in a population.

International studies have shown that a significant pro-
portion of foodborne diseases arise from practices in the
kitchen of a home (Bryan, 1988; Raspor et al., 2006;
Scott, 1996; Scott, Bloomfield, & Barlowk, 1982). Domes-
tic food preparation can negate most of the efforts of pri-
mary and secondary food producers to provide safe food
(Jay et al., 1999; Oosterom, 1998). Several studies assess-
ing different kinds of consumer groups identified food pre-
pared in the family home as a major source of food
poisoning (Anderson, Shuster, Hansen, Levy, & Volk,
2004; Bermudez-Millan, Perez-Escamilla, Damio, Gonz-
alez, & Segura-Perez, 2004; Jay et al., 1999; Johnson
et al., 1998; Leitch, Blair, & McDowell, 2001; Marklinder,
Lindblad, Eriksson, Finnson, & Lindgvist, 2004; Meer &
Misner, 2000; Sammarco, Ripabelli, & Grasso, 1997).
These studies have also uncovered a lack of food safety
knowledge and the need to promote improved food safety
behaviours for particular target groups. It is very impor-
tant to investigate a consumer’s knowledge, behaviour
and attitudes toward food safety. Redmond and Griffith
(2004) noted that target social marketing of food safety
strategies is required because they found differences in
perceived responsibility between males and females and
consumers {rom different age groups. They also empha-
sised that consumers need to perceive interventions as per-
sonally relevant for there to be eflective food safety
education.

Smith (1999) described foodborne infections during
pregnancy. Intracellular pathogens such as Listeria mono-
cytogenes, Toxoplasma gondii, hepatitis E virus and Cox-
iella burnetii have a predilection for the maternal-fetal
unit and may induce serious diseases in a mother and/
or fetus. Athearn et al. (2004) showed that L. monocytog-
enes and T. gondii are most likely to cause issues for preg-
nant women in the United States. Approximately 2500
individuals contract listeriosis annually in the US and
become seriously ill, resulting in approximately 500 deaths
per year (Cates, Heather, Carter-Young, Conley, &

O'Brien, 2004). Thirty-five cases of listeriosis were

reported in Slovenia during the period 1990-2005, of
which six resulted in death (IVZ, 2005). Pregnant women
are approximately 20 times more at risk than healthy peo-
ple (Athearn et al., 2004; Gilbert, 2002). Voelker (2002)
noted that safe food handling is an important aspect of
good nutritional practices to prevent food-related diseases
during pregnancy such as listeriosis and toxoplasmosis.
Pregnant women are advised to avoid raw or under-
cooked fresh meat and chilled ready-to-eat food that is
not freshly prepared in order to reduce the risk of listeri-
osis and toxoplasmosis (Gilbert, 2002). Tt is considered
very difficult to effectively change the food choices and
dietary behaviour of consumers (Glasgow, Lichtenstein,
& Marcus, 2003). Specific events or changes in life (e.g.,
when individuals become part of a couple or experience
pregnancy) can have a major impact on these habits (Ver-
beke & De Bourdeaudhuij, 2007). Pregnancy is a period
during which a woman is more motivated to acquire
health-related knowledge because of concerns she has
for her health and that of her child. Athearn et al.
(2004) reported that a group of pregnant women partly
changed their nutrition habits and acknowledged 7 out
of 12 recommendations. Educational programs for preg-
nant woman in Slovenia are well organized. 2001 statistics
show that 73% of pregnant women attended antenatal
classes (IVZ, 2005). The educational program includes
classes concerning nutrition education and healthy food
preparation (Anonymous, 1998), though the time spent
on topics regarding food safety assurance remains
inadequate.

The results of a number of the previously mentioned
investigations on consumer food safety showed that the
levels of understanding, motivation and trust need to be
further cultivated and enhanced in order to maintain an
acceptable level of food safety for the whole food chain.
Most of the work during the last few years has centred
on hazard control in the production sector, but an equal
effort was not dedicated to improving the food safety
education of consumers (Garayoa et al., 2005). Therefore,
an important objective is to educate the public about safe
food handling and the preparation of foods using a sys-
tem of good nutritional practices that emphasizes hazard-
ous food handling techniques and the microbiological
causes of foodbome diseases (Raspor, 2004). An effective
risk communication to inform consumers of the possible
health risks of foodborne diseases and encourage safer
food handling practices at home is probably the best
way to ensure food safety at the consumer end of the
food chain (Patil, Cates, & Morales, 2005).

The awareness of pregnant women in Slovenia regarding
the importance of food safety assurance and their knowl-
edge and practices associated with this aspect of their daily
life have not been researched. Thus, the objective of this
study was Lo use quantitative research approaches to ascer-
tain current food safety knowledge and practices in preg-
nant women and compare the results with a group of
non-pregnant women.



Jevs$nik M. Integralno vrednotenje vkljucitve sistema HACCP pri zagotavljanju varnih zivil.

106

Dokt. disertacija. Ljubljana, Univ. v Ljubljani, Biotehniska fakulteta, 2008.

528 M. Jevsnik et al | Food Contral 19 (2008) 526-3534

2. Methodology
2.1. Research design

The survey examining food safety knowledge and prac-
tices of Slovenian pregnant women (Group B) was con-
ducted from April to June, 2005. The sample of 291
pregnant women was restricted to pregnant women who
at the time of the investigation attended antenatal classes,
organized in different Slovenian cities. On the average,
there are approximately 17,000 pregnant women in Slove-
nia per year.

In order to compare results concerning food safety
knowledge and practices of Slovenian pregnant women
with a group of non-pregnant women (Group A), 200
non-pregnant women were interviewed during the period
January to March, 2007. Random sampling and local dis-
persion were assured by involvement of 10 randomly
selected Slovenian primary schools, which organize
monthly consultation hours for parents and present infor-
mative lectures. A detailed explanation of the research was
sent to the school principals with a request to participate in
the survey. Participants in the non-pregnant group were
selected by distributing questionnaires to all non-pregnant
mothers present at a school parental meeting and asking
them to complete the questionnaire in the presence of a
class teacher.

2.2, Instrumentation

The questionnaire was specially designed for this survey
by the authors of this article because no such research had
been conducted in Slovenia. The questions were designed
to assess food safety knowledge and practices between
pregnant and non-pregnant women. The questionnaire
was pilot tested using 30 pregnant women between January
and March 2005 for clarity and validity, and adjustments
were made where necessary. The revised questionnaire
was divided into three sections, with a demographic section
at the end. Areas of inquiry included (1) purchasing behav-
iour, (2) food safety knowledge, and (3) food safety prac-
tices at home. Some questions included multi-item scales.
Answers were given on a 3-point scale, where 1 indicated
the weakest and 5 the strongest agreement. Each question-
naire took an average of 20 min to complete. The same
questionnaire was given to the group of non-pregnant
women to allow a comparison of results between both groups.

2.3. Data collection

The group comprising pregnant women completed the
questionnaire under the supervision of registered nurses
and an investigator. Women of the non-pregnant group
were given the questionnaire by a teacher and an investiga-
tor before the parental meeting started and then asked to
complete the questionnaire. In the presence of a class
teacher the investigator explained briefly to both groups

the purpose of the survey and explained how to complete
the questionnaire. All the mothers that were at the meeting
gladly participated in the survey.

The completed surveys were collected for analysis by
researchers at the Slovenian College of Health Studies.
Identity numbers were assigned to each questionnaire when
collected at the university to guarantee anonymity of
respondents and enable easier identification of question-
naires. The research was approved by the Medical Ethics
Commission of the Republic of Slovenia.

2.4. Data analysis

The SPSS 13.0 statistical package was used for all anal-
yses. Scores for each test category (i.e., food safety habits
towards a purchase, transportation and storage of food,
food handling practices at home) were calculated by assign-
ing correct responses. Mean responses and percentages of
responses in each category were computed. Cross tabula-
tions and chi-square tests (5% significance) were used to
compare indicators across demographic characteristics
(age, educational level, marital status). The independent
sample r-test and ANOVA (confidence interval 95%) were
used to compare average values of selected test parameters
(e.g., food safety habits towards a purchase, transportation
and storage of food, food handling practices at home)
across demographic data (age, educational level, marital
status).

3. Results and discussion
3.1. Profile of respondents

Analyzable questionnaires were obtained from 291 preg-
nant women and 200 non-pregnant women. Demographic
characteristics of survey participants are listed in Table 1.
81.9% of pregnant women who participated in this survey
were experiencing their first pregnancy. The majority of
pregnant women lived in towns (40.7%) or suburbs
(30.2%), whereas the majority of participants in the non-
pregnant group lived in suburbs (35%) or villages (47%).
Approximately half of the respondents of both groups
had completed secondary school. The majority were mar-
ried or lived together as a de facto married couple. 69.5%
of pregnant women were between 26 and 35 years of age,
whereas most (68.3%) women of the non-pregnant group
were older than 35 years of age.

3.2. Purchasing behaviour

Respondents mostly purchased food in supermarkets.
Harris, Knight, and Worosz (2006) suggested that super-
markets may be preferred because of their shopping
choices, ambiance, and the easier personal inspection they
allow. Therefore, public health agencies should place food
safety messages in places that are most frequently visited by
CONSumMers.
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Table 1
Descriptive characteristic of the surveyed pregnant women

Demographic characteristic Number (%)

Pregnant Non-pregnant
women women
Age of the group (n = 285%,
n =199
<25 13 (4.6) 17(8.5)
26-35 237 (81.4) 46 (23.1)
=35 35(12.09 136 (68.3)
Marital status (n = 289%, 199°)
Married or living together as 279 (95.9) 173 (86.3)
married
Single 10 (3.4) 26 (13.0)
Place of Tiving (n = 290°, 199%)
Town 118 (40.7) 36 (18.0)
Suburb 88 (30.2) T0(35.0)
Village 84 (28.9) 94 (47.0)
Education (# = 289, 200")
Secondary school or less 152 (52.2) 84 (42.0)
More than secondary school 137 (47.1) 116 (58.0)

*b The numbers of participants (a — pregnant women; b — non-pregnant
women) who responded to the questions are indicated in parentheses.

Pregnant women were more careful when purchasing
food than non-pregnant women (Table 2) since they more
frequently checked the ‘best before’ date and inspected
food packages for possible damage (p < 0.001). They were
also more particular regarding how the food was served, as
results showed that it was much more important to preg-
nant women whether the food was served in a hygienic
way (p < 0.001). Pregnant women were also more con-
cerned that the person preparing the food had clean hands
while handling foodstufls (p <0.001), and that the food
handler separated clean items (tableware and working
instruments) from those that were unclean (p < 0.03). Least
attention was paid to conditions of storage of highly per-
ishable food in stores. Likar and Jevinik (2006) established
that the majority of consumers believe that sellers respect
all food safety requirements. As a consequence, they do
not check storage conditions and the date of durability
when purchasing foodstufls.

Answers to the question ‘Do you buy home-made
products, for which you are not sure of any veterinary
inspection control?” showed that women in the non-preg-
nant group were more likely to buy such produets than
pregnant women. Pregnant women were statistically less
likely (p < 0.05) to buy meat, dried meat products, black
puddings or grilled sausages that were not controlled by
veterinary inspection. Among all the questioned women,
dried meat products were bought more frequently
(p < 0.05) by women who had no more than a high school
education and were under 25 years of age.

Respondents sometimes purchased food from farmers
(i.e. raw meat, meat products, raw milk, dairy products)
without knowing if the food had been tested, but among
such women those who lived in villages and were under
35 years of age purchased such food items more frequently.
Home food production in Slovenia is still a family tradition
passed from one generation to the next, and that is why
consumers still mainly trust domestically known producers
despite not knowing if they are being controlled by veteri-
nary inspections.

3.3. Food safety knowledge

Lunch is the main meal for the majority of respondents
of both groups (68.2%), but results showed statistically sig-
nificant differences in eating habits between the groups
(';(2 =14.291; p<0.01; N=487). Among women who
believe breakfast is the main meal (153%), 10.7% were preg-
nant and only 4.3% belonged to the non-pregnant group.
During pregnancy women are more motivated and likely
to follow dietary guidelines and to take care of their own
health and that of their baby, which is reflected by a more
regular breakfast eating habit. It is interesting that preg-
nant women were statistically less likely (F=3.798;
p < 0.05) to prepare their main meal in their homes and
had this meal more frequently in fast food restaurants
(F=7.403; p<<0.01) or at the home of their parents
(F=6.192; p<0.05), and less [requently (F= 14.900;
p <0.001) at the home of a friend. Low mean values for

Table 2

Elements to which women pay attention during food purchasing
Group® NP Mean® SD F Sig.

Best before date A 200 4.61 0.826 11.562 0.001
B 291 471 0.604

Food storing conditions A 200 395 1.076 2.327 0.128
B 291 399 0.986

Hygienic way of serving food A 200 4.41 0.914 13.121 0.000
B 290 4.58 0.726

Package damages A 200 4.57 0.787 12.202 0.001
B 290 4.69 0.640

a

Groups of respondents: A
" Number of respondents.

non-pregnant women; B pregnant women.

© Average of the rankings given to the opinion by the respondents. Opinions were ranked from | (not at all) to 5 (very often).

Levene’s test for equality of variances.
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both groups show that fast food home delivery is an
unpopular eating style.

Results revealed that pregnant women less frequently
prepared food belonging to a high-risk group for microbi-
ological infection (Table 3), such as pastries and cakes con-
taining raw eggs (e.g., tiramisu), raw meat (beel tartare,
carpaccio) and raw fish (sushi). While eggs with soft yolks

(fried or boiled) were prepared occasionally by women of

both groups, sweets made from raw eggs and dishes made
from raw meat were more frequently (p < 0.05) prepared by
women who live in villages. have no more than a secondary
school education and were above 35 years of age. Pregnant
women are at high risk for foodborne illness due to food or
water-borne pathogens (i.e. Salmonella species, Helicobac-
ter pylori, Shigella, Escherichia coli O15T:H7, L. monocyt-
ogenes, Cryptosporidium, etc.) (Kaiser & Lindsay, 2002),
and need to ensure that their food is heat treated to an
appropriate degree. Kaiser and Lindsay (2002) presented
some dietary guidelines for pregnant women and recom-
mended that pregnant women should not consume unpas-
teurized juices, raw sprouts or raw (unpasteurized) milk
products. It was also suggested that they avoid raw or
undercooked meat, poultry, eggs, fish and shellfish. Ath-
earn et al. (2004) reported that pregnant women consume
raw and inadequately processed yolks in regard to heat
treatment, despite a warning that running yolk presents a
potential risk factor for poisoning with Salmonella. A short
thermal processing time for the boiling or frying of eggs
that produces a running yolk does not guarantee that path-
ogenic microorganisms have been destroyed. This is the
reason why women are advised against these two kinds
of egg preparation whilst pregnant. Our study showed that
women who have more than a secondary school education
believe it is significantly more important (p < 0.01) not to
eat boiled or fried eggs with a running yolk during preg-
nancy. Salmonella was the pathogen involved in most out-
breaks of foodborne illness in Slovenia in the past few
years, especially with food prepared at home (IVZ, 2005).

Garayoa et al. (2003) indicated that more than 83% of

the identified cases of foodborne illness associated with

the consumption of egg and egg products in Spain from
1999 to 2003 were due to Salmonella infection.

The frequency of poisoning by foodstuffs prepared at
home or outside the home was low according to our study.
11.5% (A4 =3.9%; B="7.6%) of the respondents (N = 489)
reported minor digestion problems caused by imadequate
food preparation at home. Poisoning by food prepared at
home was reported by 1.8% (A4 = 1.2%; B =0.6%) of the
respondents (N =490). Interestingly, women who have
experienced at least one previous pregnancy reported sig-
nificantly more (p < 0.05) gastrointestinal problems with
food prepared at home than women who were pregnant
for the first time. We can conclude that younger women
and those who are pregnant for the first time are more con-
cerned about the dangers of bacterial infection and its
effects on a foetus when preparing and consuming
foodstufls.

Both groups of women selected high values for all stated
answers to questions concerning respensibility for food
safety in the food supply chain (every individual, farmers,
producers, retailers, catering personnel and inspectors).
But there were differences between the groups; pregnant
woman believed that the responsibility of every individual
(consumer) (p < 0.05) and food retailers (p < 0.01) was
greater than that believed by non-pregnant women. Badrie,
Gobin, Dookeran, and Duncan (2006) showed that respon-
dents believed the primary responsibility was with govern-
ment and food manufacturers in particular. The results of
our study showed that a significantly larger responsibility
was ascribed to each individual by respondents living in vil-
lages than those living in suburbs.

The majority of respondents (75.4%) received informa-
tion on food safety recommendations during shopping,
and advice for the preparation of food at home from mass
media. A small proportion (14.2%) received such informa-
tion at antenatal classes or from health specialists (8.9%).
Other sources of information include retailers (20.4%)
and the Slovenian Consumer Association (19.2%). 5.2%
of respondents reported they were not familiar with any
information regarding food safety assurance at home.

Table 3

Frequency of preparing of dishes with higher risk levels for microbiological infection between pregnant and non-pregnant women

How often do you prepare the following dishes ... Group* NP Mean® SD F Sig.

Pastries and cakes containing raw eggs (e.g., tiramisu) A 198 232 1.147 6.703 0.010
B 291 1.77 0.982

Dishes containing raw meat (e.g., dried meat products, beef tartare, carpaccio) A 199 1.63 0.949 69.213 0.000
B 290 1.29 0.551

Raw fish (e.g., sushi) A 200 1.32 0.749 56.296 0.000
B 290 1.10 (.483

Eges with running volk (soft boiled or fried) A 200 2.65 1.210 1.062 0.303
B 291 2.39 1.216

a

Groups of respondents: A
Number of respondents.

T

Levene's test for equality of variances.

non-pregnant women; B — pregnant women.

Average of the rankings given to the opinion by the respondents. Opinions were ranked from 1 (not at all) to 5 (very often).
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Woodbum and Raab (1997) indicated that the popular
media was responsible for increased awareness of foods
associated with E. coli- and Salmonella-related foodborne
illness. The differences in mean values of both groups show
that pregnant women were slightly more familiar with
guidelines for food safety assurance during purchasing,
preparing, storing, de-frosting, heat treatment, re-heating
and freezing of foodstuffs, and that they more frequently
followed such guidelines on a daily basis, though the differ-
ences between the groups were not statistically significant.

3.4. Food handling practices

The majority of the respondents always put foodstufls
that required the maintenance of a cold chain (e.g., fresh
meat, dairy products) into the home refrigerator as soon
as possible after purchase, but this task was more fre-
quently performed by pregnant women (p < 0.001). Preg-
nant women more frequently (p<0.001) checked the
‘best before” date in refrigerators at homes. In contrast,
non-pregnant women more frequently (p < 0.01) checked
the temperature in home refrigerators. The temperature

Table 4

in home refrigerators and freezers was never or rarely
checked by 32.7% of pregnant women. Similar results were
also found by Jay et al. (1999).

Most of the respondents always paid attention to hygie-
nic principles of food preparation at home. But there were
significant differences (p < 0.001) between the groups; preg-
nant women more {requently washed their hands after per-
forming dirty work, more frequently used clean
kitchenware and tableware, but less frequently separated
used dishcloths from clean ones. The results showed that
respondents with no more than a secondary school educa-
tion more frequently separated clean and dirty dishcloths.
Bloomfield and Scott (1997) warned against the possibili-
ties of cross-contamination at home due to incorrect house-
work procedures, such as those involved in cleaning, the
hygiene of food preparation, and the care of a baby or
the sick. Table 4 shows the evaluations of respondents
regarding the importance of selected food safety require-
ments during food preparation at home.

Differences in mean values show that pregnant women
believed more strongly than non-pregnant women that it
is better to store poultry in an area separated from other

Evaluation of selected food safety requirements during home food preparation

Estimate with numbers from | to 5 how important it is to .. . Group® AP Mean®  SD e Sig.
Store raw poultry separated (protected) from other raw types of meat A 200 440 3.764 0.862 0.354
B 286 4.09 1.136
Separate cutting boards for raw foodstuffs and boards for cooked food A 200 4.20 1.169 2.260 0.133
B 288 3.90 1.281
Wash all the dishes and tableware with detergent and hot water or in a dishwasher after A 200 4.84 0.506 5.683 0.018
preparing the food and before new usage B 289 4.89 0.440
Wash a cutting board after cutting raw meat and before cutting cooked meat A 200 4.72 0.708 0.125 0.724
B 287 4.73 0.676
In a sink wash lettuce first and poultry afterwards A 200 428 1.161 0216 0.643
B 281 413 1.164
Separate clean and dirty disheloths A 200 4.69 0.629 2929 0.088
B 288 4.63 0.697
Rinse well and dry with sponges after usage A 200 4.55 0.742 1.529 0.217
B 287 447 0788
Food reaches sufficiently high temperature during heat treatment A 200 4.74 0.597 2.183 0.140
B 285 477 0.531
Store raw eggs separately (protected) from other foodstuffs in a refrigerator A 200 4.16 1.121 0.146 0.703
B 286 4.02 1180
Use kitchen cloth only there and not for other housework A 200 4.82 0.538 3.469 0.063
B 288 486 0.464
Wash hands well after handling eggs A 200 4.28 0.993 0.140 0.708
B 285 4.22 0.981
When peeling to wash hands first and eat the fruit afterwards A 200 425 0.995 0,004 0.951
B 287 4.27 1.038
During pregnancy not to eat fried or boiled eggs with running yolks A 198 3.90 1.171 0,023 0.879
B 283 395 1.183

a

Number of respondents.

Groups of respondents: A — non-pregnant women; B — pregnant women.

¢ Average of the rankings given to the opinion by the respondents. Opinions were ranked from | (not at all) to 5 (very often).

e

Levene's test for equality of variances.
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types of meat, to separate cutting boards used for raw
foodstuffs from those used for heat-treated foods, to first
wash lettuce in a sink and poultry afterwards, to separate
clean and dirty dishcloths, to store raw eggs in an area of
a refrigerator separated (protected) from other food, and
to wash hands thoroughly after handling eggs (Table 4).
Such behaviour can substantially reduce the possibility of
cross-contamination. Anderson et al. (2004) reported that
cross-contamination (due to badly washed hands, inappro-
priate procedures used for the preparation of raw and ther-
mically processed foodstuffs, badly cleaned vegetables)
represented the biggest problem during the preparation of
food at home. Jones (1998) found that most coliform bac-
teria were found in the kitchen sink, at the outpouring
opening, and in kitchen cloths. Most respondents believed
that foodstuffs should reach an appropriate temperature
level when being processed thermically, Pregnant woman
believed more strongly (p < 0.05) than non-pregnant
woman that it is important to wash all the dishes with
detergent and hot water after food preparation. They also
believed it is less important to separate clean and dirty
dishcloths. The results showed that respondents under 25
years of age believe it is less important (p < 0.05) to wash
dishes and tableware with detergent and hot water after
food preparation, to wash cutting boards thoroughly after
cutting raw meat and before use for cooked meat, and to
reach a sufficient temperature during heat treatment than
those who were 26-34 years of age. Respondents with no
more than a secondary school education believed it is more
important (p < 0.05) to separate clean and dirty dishcloths
and to rinse scourers well after use.

The use of the same cutting boards for raw and thermi-
cally processed foodstuffs of animal and vegetable origin
without thorough washing can be one of the causes of
infections with Lysteria. Cates et al. (2004) investigated
63 pregnant women and stressed the need for education
regarding the dangers of listeriosis and preventive measures
to avoid possible infections. Respondents were anxious and
surprised not to have been educated about listeriosis by
health professionals as part of their antenatal education.
Schuchat (1997) lists foodstuffs that caused outbursts and
sporadic cases of listeriosis. He highlighted the danger of
cabbage salad and foodstufls of animal origin that cause
major outbursts like soft cheeses, improperly pasteurized
milk, pate, pork tongue in jelly, and minced pork meat.
Inappropriately or insufficiently cleaned vegetables like
cabbage, Brussels sprouts and lettuce can present a poten-
tial source of contamination due to the presence of micro-
organisms between the layers of leaves as a result of
waltering with liquid manure. Similar findings were
reported by Athearn et al. (2004).

The majority of respondents (90.7%) included frozen
food in their nutrition, but they did not defrost these items
in accordance with food safety principles; almost two-
thirds of the women defrosted items at room temperature.
Defrosting food on a kitchen counter was the most fre-
quent way of defrosting food for both groups, but there
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were statistically significant differences between the groups
(p < 0.001). Pregnant women less frequently defrosted food
in refrigerators, in hot water or in microwave ovens. But
they more frequently defrosted items at room temperature
than non-pregnant women. Respondents under 25 years of
age more frequently (p < 0.05) thawed food at room tem-
perature than those above 35 years of age.

4. Conclusion

The results show a high level of food safety awareness in
both groups of respondents. However, there are food safety
gaps in both groups (e.g., certain kitchen practices that can
cause cross-contamination), mainly among respondents
who are less than 25 years of age. For example, pregnant
women more frequently had their main meal in fast food
restaurants and defrosted food at room temperature. How-
ever, they paid more attention to food safety assurance ele-
ments (e.g., ‘best before’ date, hygienic weighing, meat
control by veterinary inspection) when purchasing food,
which was expected because pregnant women are more
receptive to mmformation regarding health, food safety
and quality of life, and are willing to do much more during
a pregnancy. The majority of respondents received food
safety information from mass media, but the reliability of
such information is questionable. The recommendations
in popular television shows and the traditional advice of
“our grandmothers’” can create many inconveniences and
may even lead to fatal consequences. Only a small propor-
tion (14.2%) of respondents received food safety informa-
tion during antenatal classes or from health specialists. It
is obvious that food safety topics are inadequately repre-
sented in antenatal programmes for future mothers, and
are sometimes only briefly mentioned or totally ignored.
Athearn et al. (2004) stressed that it is necessary o prepare
informative material concerning food safety assurance at
home to provide choice for pregnant women in regard to
food safety principles. The question is whether health-
trained specialists possess sufficient education and compe-
tence to lecture on the relevant topics. An example is the
change in nutritional doctrine regarding the recommended
frequency of consumption and manner of preparation of
eggs by women during pregnancy. Approximately 20 years
ago health professionals encouraged the consumption of
raw yolks due to their high biological value. The recom-
mendation took root and was passed from one generation
to the next to form a tradition in modern times (Athearn
et al., 2004). The quantitative analysis identified fields of
weaker knowledge, so it would be sensible to broaden the
research using a qualitative analysis of interviews with
pregnant women.

To achieve global food safety all groups of consumers
should be informed about basic principles of food safety
assurance at home (Good Housekeeping Practice) because
food safety begins and ends with the daily practices of a
consumer. Jones (1998) stressed that it is important to
pay attention to hygienic measures that can decrease
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numerous potential risk factors, and highlighted the impor-
tance of acknowledging HACCP principles at home.
When a consumer is outside the food safety circle we do
not treat food safety “From Farm to Fork™. That is why
Good Nutritional Practice (GNP) must become a link in
the global vision of food safety control, which begins and
ends with a concern for the consumer (Raspor, 2004).

Acknowledgments

The authors would like to thank the College of Health
Studies of the Republic of Slovenia for financial support.
We would also like to thank the Gynaecology Clinic in
Ljubljana and all participating primary schools for making
this study possible, and Tanja Straus for technical support
as well as all included women who gave their time to par-
ticipate within the research.

References

Anderson, I. B., Shuster, T. A., Hansen, K. E., Levy, A. S., & Volk, A.
(2004). A camera’s view of consumer food-handling behaviors. Jowrnal
of the American Dietetic Association, 104(2), 186-191.

Anonymous. (1998). Instruction for performing preventive health care on
primary level. Official Gazette of Republic of Slovenial9, 1253,

Athearn, P. N., Kendall, P. A., Val Hillers, V., Schroeder, M., Bergmann,
V., Chen, G, et al. (2004). Awareness and acceptance of current food
safety recommendations during pregnancy. Marernal and Child Health
Jowrnal, 8(3), 149-162.

Badrie, N., Gobin, A., Dookeran, S., & Duncan, R. (2006). Consumer
awareness and perception to food safety hazards in Trinidad, West
Indies. Food Control, 17, 370-377.

Bermudez-Millan, A., Perez-Escamilla, R., Damio, G., Gonzalez, A., &
Segura-Perez, S. (2004). Food safety knowledge, attitudes, and
behaviours among Puerto Rican caretakers living in Hartford,
Connecticut. Journal of Food Protection, 67(3), 512-516.

Bloomfield, S. F., & Scott, E. (1997). Cross-contamination and infection
in the domestic environment and the role of chemical disinfectants.
Journal of Applied Microbiology, 83(1), 1-9.

Bryan, F. (1988). Risks of practices, procedures and processes that lead to
outbreaks of foodborne diseases. Jowrnal af Food Prorection, 31,
663-673.

Cates, S. C., Heather, L., Carter-Young, H. L., Conley, S., & O'Brien, B.
(2004). Pregnant women and listeriosis: Preferred educational mes-
sages and delivery mechanisms. Jownal of Nutrition Education and
Behavior, 36, 121-127.

EU (European Union). 2004. Corrigendum to Regulation (EC) No. 852/
2004 of the European Parliament and of the Council of 29 April 2004
on the hygiene of foodstuffs (OJ L 139, 30.4.2004). Off. Journal L226,
25/06/2004, pp. 3-21.

Garayoa, R., Cordoba, M., Garcia-Jalon, L., Sanchez-Villlegas, A., &
Vitas, A. I. (2005). Relationship between consumer food safety
knowledge and reported behavior among students from health
sciences in one region of Spain. Journal of Food Protection, 68(12),
2631-2636.

Gilbert, G. L. (2002). Infections in pregnant women. The Medical Journal
of Australia, 176, 229-236,

Glasgow, R. E., Lichtenstein, E., & Marcus, A. C. (2003). Why don’t we
see more translation of health promotion research to practice?
Rethinking the efficacy-to-cffectiveness transition. American Jowrnal
of Public Health, 93, 1261-1267.

Harris, C. A. Knight, & Worosz, M. R. (2006). Shopping for food safety
and the public trust: What supply chain stakeholders need to know
about consumer attitudes. Food Safery Magazine(JunefJuly), 52-59.

Hillers, V. N., Medeiros, L., Kendall, P., Chen, G., & DiMascola, S.
(2003). Consumer food-handling behaviours associated with preven-
tion of 13 foodborne illnesses. Journal of Food Protection, 66(10),
18931899,

IVZ. (2005). Epidemiological tracing of infectious diseases in Slovenia in
2003, Institute of Public Health, Republic of Slovenia.  Available
from:  <http://www.ivz.sifjavne_datoteke/datoteke/798-Epidemiolo-
sko_spremljanje_nalezljivih_bolezni_ 2003.pdf> Accessed 28.01.07.

Jay, L. 8., Comar, D., & Govenlock, L. D. {1999). A national Australian
food safety telephone survey. Journal of Food Protection, 62, 921-928.

Johnson, A. E., Donkin, A. . M., Morgan, K, Lilley, J. M., Neale, R. 1.,
Page, R. M., et al. (1998). Food safety knowledge and practice among
elderly people living at home. Jowrnal of Epidemiology and Community
Health, 32(11), 745-748.

Jones, M. V. (1998). Application of HACCP to identify hygiene risks in the
home. International Biodeterioration & Biodegradation, 41, 191-199.
Kaiser, L. L., & Lindsay, A. (2002). Position of the American Diectetic
Association: Nutrition and lifestyle for a healthy pregnancy
outcome. Jowrnal of the American Dietetic Association, 102(10),

1479-1490.

Kendall, P. A., Elsbernd, A., Sinclair, K., Schroeder, M., Chen, G.,
Bergmann, V., et al. (2004). Observation versus self-report: validation
of a consumer food behavior questionnaire. Jowrnal of Food Protec-
tion, 67(11), 2578-2586.

Kennedy, J., Jackson, V., Blair, L. S., McDowell, D. A., Cowan, C., &
Bolton, D. J. {2005). Food safety knowledge of consumers and the
microbiological and temperature status of their refrigerators. Jowrnal
of Food Protection, 68(7), 1421-1430.

Leitch, 1., Blair, [. S, & McDowell, D. A. (2001). The role of
environmental health officers in the protection of allergic consumers.
Internarional Journal of Environmental Health Research, 11, 51-61.

Li-Cohen, A. E., & Bruhn, C. M. {2002). Safety of consumer handling of
fresh produce from the time of purchase to the plate: a comprehensive
consumer survey. Jowrnal of Food Protection, 65(8), 1287-1296.

Likar, K., & Jevsnik, M. {2006). Cold chain maintaining in food trade.
Food Control 17, 108-113.

Marklinder, I. M., Lindblad, M., Eriksson, L. M., Finnson, A. M., &
Lindqvist, R. (2004). Home storage temperatures and consumer
handling of refrigerated foods in Sweden. Jowrnal of Food Protection,
67, 2570-2577.

McCabe-Sellers, B. J., & Beattie, S. E. (2004). Food safety: Emerging
trends in foodborne illness surveillance and prevention. Jowrnal of the
American Dietetic Association, 104(11), 1708-1717.

Meer, R. R., & Misner, S. L. (2000). Food safety knowledge and
behaviour of expanded food and nutrition education program partic-
ipants in Arizona. Jowrnal of Food Protection, 63, 1725-1731.

Qosterom, J. (1998). The importance of hygiene in modern society.
Internationad Biodeterioration and Biodegradation, 41(3), 185-189.

Patil, S. R., Cates, S., & Morales, R. (2005). Consumer food safety
knowledge, practices, and demographic differences: Findings from a
meta-analysis. Jowrnal of Food Protection, 65(9), 18841894,

Patil, S. R., Morales, R., Cates, S., Anderson, D., & Kendal, D. (2004).
An application of meta-analysis in food safety consumer research to
evaluate consumer behaviours and practices. Journal of Food Protec-
fion, 67(11), 2587-2595.

Raspor, P. (2004). Current viewpoint on food safety. In L. Gasperlin, & B.
Zlender (Eds.), Food safety, 22nd Food technology days 2004 dedicared
1o Prof. F. Bitene, 18 and 19 of March 2004, Radenci. Biotechnical
Faculry, Liubljana (pp. 1-14).

Raspor, P, Jevsnik, M., & Hlebec, V. (2006). Consumers’ awareness of
food safety from shopping to eating. In Banati, D. (Ed.), Nurrition and
Food Safety (pp. 112). Brussels, Consortium International Congress on
Food Safety, The Safe Consortium.

Redmond, E. C., & Griffith, C. J. (2003). Consumer food handling in the
home: a review of food safety studies. Jowrnal of Food Protection,
a6(1), 130-161.

Redmond, E. C., & Griffith, C. J. (2004). Consumer perceptions of food
safety risk, control and responsibility. Appetite, 43, 309-313.



Jevs$nik M. Integralno vrednotenje vkljucitve sistema HACCP pri zagotavljanju varnih zivil.
Dokt. disertacija. Ljubljana, Univ. v Ljubljani, Biotehniska fakulteta, 2008.

112

534 M. Jevsnik et al. | Food Controf 19 (2008) 526-534

Sammarco, M. L., Ripabelli, G., & Grasso, G. M. (1997). Consumer
attitude and awareness towards food-related hygienic hazards. Jowrnal
of Food Safety, 17, 215-221.

Schuchat, A. (1997). Listeriosis and pregnancy: Food for thought (A
Guest Editorial). Obstetrical and  Gynecological Survey, 352(12),
721-722.

Scott, E. (1996). Foodborne disease and other hygiene issues in the home.
Journal of Applied Bacteriology, 80, 5-9.

Scott, E., Bloomfield, S. F., & Barlowk, C. G. (1982). An investigation of
microbial contamination in the home. The Jowrnal of Hygiene, 89,
279-293.

Smith, J. L. (1999). Foodborne Infections during pregnancy. Journal of
Food Protection, 62(7), 818-829.

Unusan, N. (2007). Consumer food safety knowledge and practices in the
home in Turkey. Food Control, 18(1), 45-51.

Verbeke, W., & De Bourdeaudhuij, L. (2007). Dietary behaviour of
pregnant versus non-pregnant women. Appetite, 48, 78-86.

Voelker, R. (2002). Listeriosis outbreak prompts action—finally. JAMA,
288(21), 2675-2676.

Woodburn, M. J., & Raab, C. A. (1997). Houschold food preparers’ food-
safety knowledge and practices following widely publicized outbreaks
of foodborne illness. Jowrnal of Food Protection, 60(9), 1105
1109,

Yang, 8., Angulo. F. J., & Altekruse, S. F. (2000). Evaluation of safe food-
handling instructions on raw meat and poultry products. Journal of
Food Protection, 63(10), 1321-1325.



Jevs$nik M. Integralno vrednotenje vkljucitve sistema HACCP pri zagotavljanju varnih zivil. 113
Dokt. disertacija. Ljubljana, Univ. v Ljubljani, Biotehniska fakulteta, 2008.

2.1.7 Tveganja na poti od polja do mize

Food safety hazards from field to fork

Mojca Jevsnik, Peter Raspor

Posvetovanje Varna in zdrava hrana na mizi potrosnika, zbornik z recenzijo (2007).
Ljubljana, Visoka Sola za zdravstvo: 21-34.

Health care is one of the most important goals in the developed countries. It is tightly
linked to healthy and safe foods and nutrition. The aim of the article is to present barriers,
which weaken HACCP system efficiency and to determine the actual state of food safety
management in all stages of the food supply chain. To obtain required data different
quantitative and qualitative methodological approaches were used. The results of meta-
analysis of the selected scientific papers have shown that almost half of the barriers to
HACCP system efficiency are connected with the human factor. In different stages of the
food supply chain, structured and unstructured interviews, questionnaires, observation of
the working environments and objective method of hygiene estimation were used to
determine the factors that influence the behaviour of food handlers. Barriers are connected
to organisational climate in a company, job satisfaction, working conditions and
relationships between co-workers and their supervisors. Deficiencies in understanding and
controlling microbiological hazards were found out in all the analyzed stages of the chain.
Food handlers do not always follow good food-handling practices. This indicates the need
to change current training techniques and points out the lack of trained and competent
experts in the discussed field. Consumers are not sufficiently informed about food safety
assurance at home. Reliable information, information method and continuity of the latter is
essential for better awareness off all included in the food supply chain. Holistic mastering
of food safety needs to integrate all the good practices in a unified system. The proposed
Good Nutritional Practice strategy combines all good practice systems, puts a consumer in
an equal position and clearly defines a new hazard dimension, the so-called human factor,
in food safety assurance.
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Tveganja na poti od polja do mize

Mojca Jevinik’, Peter Raspor”
'Univerza v Ljubljani, Visoka $ola za zdravstvo, Oddelek za sanitarno inzenirstvo
“Univerza v Ljubljani, Biotehniska fakulteta, Katedra za biotehnologijo

IZVLECEK

Skrb za zdravje ljudi je danes eden izmed glavnih ciljev razvitih dezel in je v neposredni
povezavi z zagotavljanjem zdravih in varnih Zivil in prehrane. Namen dela je iz
dokumentacijskih virov analizirati ovire, ki slabijo ucinkovitost sistema HACCP in
ugotoviti dejansko stanje obvladovanja varnosti zivil na posameznih stopnjah
zivilsko/prehransko/oskrbovalne verige. V na namen so bili uporabljeni razliéni
metodoloski pristopi, tako kvantitativni kot kvalitativii. Z metodo meta-analize smo
ugotovili, da je skoraj polovica ovir za ucinkovitost sistema HACCP vezanih na ¢loveski
faktor. V posameznih stopnjah verige smo z anketno raziskavo, strukturiranimi in ne
strukturiranimi  intervjuji, opazovanjem delovnega procesa in objektivno metodo
preverjanja higienskega stanja ugotovili dejavnike, ki pomembno vplivajo na vedenje
zaposlenih pri delu z zivili in so povezani z organizacijsko klimo, ki vlada v podjetju,
stopnjo zadovoljstva z delom in delovnimi pogoji ter z medosebnimi odnosi zaposlenih na
delovnem mestu. Ugotovljene so bile pomanjkljivosti pri razumevanju predvsem
mikrobiologkih tveganj tako med zaposlenimi pri delu z zivili kot pri potro$nikih.
Zaposleni pri delu z zivili ne delajo vedno skladno z zahtevami dobrih praks, kar nakazuje
potrebo po reorganizaciji sedanjega nac¢ina usposabljanja in opozarja na pomanjkanje
usposobljenih, kompetentnih strokovmjakov na obravnavanem podro¢ju. Potrosmki so
nezadostno mformirani o naéelih varne priprave hrane doma. Verodostojnost informacij,
nacin informiranja ter kontinuiteta le-tega je temeljnega pomena za dvig osve$éenosti vseh,
ki smo v zivilsko/prehranski/oskrbovalni verigi. Za celovito obvladovanje varnosti Zivil je
zato potrebno integrirati vse dobre prakse v obvladljiv sistem. Predlagana Dobra
Prehranska Praksa, ki vkljuéuje in obravnava potrosnika kot enakopravnega partnerja v
zivilsko/prehransko/oskrbovalni verigi, je dobra resitev.

Kljuéne besede: varnost zivil, sistem HACCP, dobre prakse, tveganja, potrodnik

IZHODISCA

Zagotavljanje vamih zivil potrosniku je v obdobju globalizacije, spremenjenega nacina
zivljenja in prehranjevanja odgovornost in stalna naloga tako razvitih kot nerazvitih drzav.
Razumevanje pojma varnost zivil se razteza od tehnologije do zakonodaje in od
prehrambenika do potrosnika zivil (Raspor, 2004). Odgovornost za varnost zivil si delijo
nosilei zivilske dejavnosti, drzava in potrosniki. Krovni dokument, ki v Evropski uniji
(EU) ureja podro¢je varnosti zivil, je Bela knjiga o varnosti zivil iz leta 2000. Razvejana
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horizontalna in vertikalna zakonodaja s podroé¢ja varnosti zivil predstavlja obsezen del v
evropskem pravnem redu. Strateski dokumenti v zvezi s prehransko politiko EU poudarjajo
pomen zagotavljanja varne hrane vzdolZ celotne zivilske verige »od polja do kroznika« po
nacelu sledljivosti (Resolucija. 2003).

Po ugotovitvah stevilnih raziskav je zagotavljanje varnih zivil najbolj problemati¢no v
enotah njene priprave in distribucije, $e posebej v malih in srednje velikih podjetjih
(Walker in Jones, 2002; Walker in sod., 2003; Walczak in Reuter, 2004; Sun in Ockerman,
2005; Jevinik in sod., 2007). Kot je znano, primernost in usposobljenost Ljudi, ki sistem
vzpostavijo, tistih, ki z njum upravljajo in tistih, ki ga nadzirajo vpliva na u¢inkovitost
sistema v praksi (Khandke in Mayes, 1998; De Winter, 1998; Mortimore, 2001; Azanza in
Zamora-Luna, 2005). Za obvladovanje sistema HACCP, posebej v malih in srednje velikih
podjetjih je potrebna reorganizacija nac¢ina usposabljanja in poudarek na ugotavljanju
implicitnih  predstav  ¢loveka, mne glede na to, kje posameznik vstopi v
zivilsko/prehransko/oskrbovalno verigo (Jevinik in sod., 2004; Jevinik in sod.. 2006;
Jevsnik in sod., 2007a).

Dosedanje raziskave so pokazale, da smo ob hkratnem poudarjanju ué¢inkovitosti sistema
HACCP (Ropkins in Beck, 2000; Konecka-Matyjek in sod., 2005), pri¢a stevilnim
medijsko odmevnim aferam o zastrupitvah s hrano doma in drugod po svetu (IVZ, 2005;
Sun in Ockerman, 2005; Walczak in Reuter, 2004; Avcicek m sod., 2004). Podatki o
zdravstveni ustreznosti zivil, zbrani na osnovi rednega programiranega uradnega nadzora
nad zivili v javnih zdravstvenih ustanovah in na osnovi prijavljenih alimentarnih epidemij,
kazejo, da kot najpogostej$i vzrok zdravstvene neustreznosti zivil v Republiki Sloveniji
prevladuje mikrobioloska onesnazenost zivil, medtem ko prekomerna kemiéna
onesnazenost zaenkrat Se ne predstavlja ve¢jega zdravstvenega problema (Resolucija,
2005). V zadnjih desetih letih je bilo v Sloveniji 10.000 do 20.000 primerov ¢revesnih
nalezljivih bolezni letno, kar je primerljivo s pogostnostjo prijav v sosednjih drzavah
(Smole Mozina i Hocevar Grom. 2004). V ZDA poro¢ajo, da vsako leto zboli 76
milijjonov ljudi (Tauxe, 2002). v Angliji pa 9.4 milijone (Walker in sod.. 2003) za
boleznimi povzrotenimi s hrano. KolikSen pa je delez neprijavljenih obolenj? Med
¢revesnimi boleznimi znane etiologije so najpogostejse salmoneloze, kampilobakterioze in
rotavirusmi enteritisi (Smole Mozina in Grom, 2004; Sun in Ockerman, 2005).

Iz poro¢il o stevilu prijavljenih zastrupitev s hrano posledi¢no izhaja potreba po iskanju
vzrokov za neobvladovanje obstojedega sistema za zagotavljanje varnosti zivil. Vprasanje
je ali je narasc¢anje bolezni povzrogenih s hrano paradoks ali neuspeh sistema HACCP
(Motarjemi in Kiferstein, 1999; Wallace i1 Wiliams, 2001). Avtorji z razli¢nim
metodoloskimi pristopi raziskujejo mozne vzroke, ki ovirajo uc¢inkovito mmplementacijo
sistema v praksi, vendar si niso povsem enotni o vzrokih za njegovo neobvladovanje
(Azanza in Zamora-Luna, 2005; Taylor in Taylor. 2004a; Tayvlor in Taylor. 2004b:
Henroid in Sneed, 2004; Ramirez-Vela i Martin-Fernandez, 2003). Problematika
zagotavljanja varnosti zivil je v razliénih enotah zivilsko/prehransko/oskrbovalne verige
obravnavana v Stevilnih delih, vendar parcialno. Slednje odpira raziskovalno vprasanje o
celoviti analizi vzrokov za nedoseganje zelene stopnje varnosti v verigi od polja do mize, z
obstoje¢im konceptom.

Pr1 delu smo izhajali iz predpostavke, da je sistem HACCP primeren, ker je napisan v
obliki strategije. ki omogoc¢a individualni pristop izgradnje sistema v posameznih enotah
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verige. Menimo, da problem v znanju zaposlenih, ki v kritiénih razmerah ne dosega
zadovoljivega nivoja obvladovanja postopkov za zagotavljanje varnih zivil. Zato je bil
namen raziskave iz dokumentacijskih virov analizirati ovire, ki slabijo uéinkovitost sistema
HACCP 1in ugotoviti dejansko stanje obvladovanja varnosti zivil na posameznih stopnjah
zivilsko/prehransko/oskrbovalne verige, vkljuéno s potrosnikom.

METODE

Z metodo meta-analize smo analizirali vsebinske in metodolodke znaéilnosti
dokumentacijskih virov, ki raziskujejo ovire za uéinkovitost sistema HACCP.
Dokumentacijske vire smo iskali s kombinacijo kljuénih besed: »HACCP in ovire in
vzpostavitev«., Vsebinski kriterij za vkljucitev enote analize je pogojeval delo, ki
obravnava ovire za u¢inkovito implementacijo sistema HACCP. Metodoloski kriterij pa
tipologijo virov, in sicer, da ima delo znaéaj izvirnega raziskovalnega dela z definiranim
metodoloskim pristopom po shemi IMRAD (Introduction, Methods, Results, Analysis,
Discusion). Z oblikovanjem izklju¢evalnih kriterijev smo neustrezna dela izkljuéili iz
nadaljnje analize, in sicer dela, pri katerith nismo prepoznali ovir pri implementaciji in/ali
izvajanju dela po sistemu HACCP, neustrezna dela glede na vsebino m/ali tip dela,
strokovna dela ter poljudna dela (osebna mmnenja, dnevno c¢asopisje, poljudne serijske
publikacije, itd.). Z upostevanjem izklju¢evalnih kriterijev je bilo v meta-analizo
vkljuéenih dvanajst publiciranih znanstveno raziskovalnih del, katere smo analizirali in
primerjali glede na metodoloske in vsebinske kriterije. Strokovne vire, ki so zadostili
vsebinskim kriterijem, smo obravnavali lo¢eno zaradi njihove metodoloske sibkosti.

V posameznih stopnjah verige smo z anketno raziskavo preverili dejansko stanje
obvladovanja varnosti zivil. Za namene raziskave smo oblikovali tri razli¢no strukturirane
anketne vprasalnike, prilagojene pridelovalecem in predelovalcem. zaposlenim pri delu z
zivili ter potrosnikom. Vsebinsko so bili vprasalniki razdeljeni na razliéne sklope. V
strukturiranem vprasalniku, ki smo ga po posti poslali vsem registriranim pridelovalcev
zelja in kisarjem v Sloveniji (7 = 112) so bila vprasanja razdeljena v stiri skupine. S prvo
slkupino vprasanj smo ugotavljali usposobljenost in seznanjenost anketiranih z dobro
kmetijsko prakso (DKP), dobro higiensko prakso (DHP) in sistemom HACCP. Z drugim
delom vprasalnika smo zeleli ugotoviti kako so se dobre prakse in sistem HACCP
integrirali v njihov nac¢in dela. Ali kmetje poznajo in upostevajo nacela DKP pri svojem
delu smo ugotavljali s tretjim delom vprasalnika. V ¢etrtem delu pa smo ugotavljali kje so
po mnenju kisarjev tveganja, katera morajo obvladovati za proizvodnjo varnega izdelka in
kaksno je njithovo mmnenje o sistemu HACCP oz. kakien pomen ima sistem pri
obvladovanju tveganj v njihovi proizvodnji.

Za boljse in celoviteje razumevanje obravnavanega podroé¢ja smo izvedli tudi deset ne
strukturiranih intervjujev. Vkljuéitev kvalitativnih metod omogoc¢a poglobljen uvid v
dozivljanje in pojmovanje preucevanega pojava. Na ta nacin smo lahko izpostavili
pojmovanje in dozivljanje varnosti zivil med kisarji. S kvalitativnega zormega kota je bila
izvedena deskriptivina analiza, ki svoje osnove ¢rpa iz utemeljene teorije (Strauss, 1996). Z
ne strukturiranimi intervjuji (Gilling in sod., 2001) smo zZeleli ugotoviti kaj je za
pridelovalce zelja in kisarje najbolj pomembno za varnost konénega izdelka, na poti od
sadike do kislega zelja.
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V kvantitativni raziskavi med zaposlenimi (7 = 386) pri delu z Zivili, in sicer v industrijski
proizvodnji kislega zelja, na turisticnih kmetijah in v trgovinah z zivili smo z anketnim
vprasalnikom ugotavljali znanje o varmnosti zivil, odnos do zagotavljanja varnosti zivil,
stopnjo motivacije in zadovoljstva z delom.

S kvotnim vzorcem potro$nikov (7 = 1030) smo ugotavljali znanje in zavedanje le-teh do
zagotavljanja varnosti zivil in njihovo ravnanje med nakupom, transportom in pri pripravi
zivil doma. V ta namen je bil pripravljen anketni vprasalnik, ki je vkljuéeval vprasanja o
naéinu priprave zivil doma. poznavanju mikrobioloskih tveganj in odnosu do varnosti zivil
na splodno.

V raziskavi, ki je vkljuéevala kombinacijo kvalitativne in kvantitativne metodologije smo
zeleli ugotoviti higiensko tehni¢no stanje v izbranih prehranskih objektih (7 = 100), oceniti
higiensko zavest zaposlenih, s poudarkom na opazovanju vklju¢evanja zaposlenih v
delovni proces (tehnika in pogostost umivanja 10k) ter objektivno oceniti snaznost
objektov z odvzemom mokrih brisov na snaznost. Raziskava je bila metodolosko in
terminsko razdeljena na dva dela. V prvem delu je sodelovalo sto naklju¢no izbranih
prehranskih objektov v Ljubljani (petdeset malih in petdeset srednje velikih). Med
spremljajocimi higienskimi programi smo, s pomoc¢jo opazovalne liste, ocenjevali le
elemente dobre proizvodne prakse, ki se nanafajo na higiensko tehni¢ne zahteve za
prostore, namenjene zaposlenim (umivalnik za umivanje rok, sanitarije, prostor za ¢istila in
¢istilne pripomocke) ter elemente dobre higienske prakse, ki se nana$ajo na zaposlene pri
delu z zivili (znanje, zdravje, osebna higiena, vkljuéevanje v delovni proces). Opazovalno
listo smo izdelali na podlagi veljavnih zakonskih in podzakonskih pravnih aktov, strokovne
doktrine, literature na podro¢ju varmosti zivil ter izkuSenj, pridobljenih s pogostim
opazovanjem okolja raziskovanja. Z namenom preverjanja ustreznosti opazovalne liste
smo pred pricetkom raziskave izvedli poskusno opazovanje v dveh objektih. Ugotovljene
pomanjkljivosti smo nato dodali v opazovalno listo. V drugem delu raziskave so bili
odvzeti mokri brisi na snaznost ali odtisi iz vnaprej dolocenih éistih delovnih povrsin
(deska za zelenjavo, deska za kuhano meso, deska za kruh, mesoreznica, delovna povrsina,
kaseta za jedilni pribor in stena priro¢nega hladilnika) v petdesetih prehranskih objektih iz
prvega dela (petindvajsetih malih in petindvajsetih srednje velikih prehranskih objektih). ki
so privolili k sodelovanju v drugem delu raziskave.

Analiza rezultatov je bila opravljena s pomoé&jo programskih orodji Microsoft Excel in
SPSS 13.0.

REZULTATI IN RAZPRAVA

Z namenom oblikovanja strategije celovitega zagotavljanja varnosti zivil smo s
kombiniranim metodoloskim pristopom ugotavljali in vrednotili vzroke neuéinkovitosti
sistema HACCP, kot jih opisujejo avtorji znanstvenih in strokovnih del. Zaradi obseznosti
raziskave so v nadaljevanju predstavljeni le nekateri pomembnej$i rezultati.

Z metodo meta-analize smo ugotavljali ovire, ki jih navajajo avtorji znanstvenih del, glede
uc¢inkovitosti sistema HACCP v enotah zivilsko/prehransko/oskrbovalne verige. Raziskave
smo razdelili v tri skupine, in sicer na kvantitativne, kvalitativne in kombinirane
(kombinacija metodoloskih pristopov). Ugotovili smo, da so v znanstvenih delih ve¢inoma
zastopane kvantitativne metode, vendar je sploh v zadnjem ¢asu zaznati trend uporabe
kvalitativne metodologije, za analizo individualnih dozivljanj posameznika. Samo v dveh
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delih smo ugotovili metodolosko zahtevnej$i pristop. in sicer kombinacijo kvantitativnih in
kvalitativimih metod, kar omogoc¢a avtorjem kompleksnej$o poglobitev v obravnavano
problematiko. Izbira primernega metodoloskega pristopa in metodoloskega orodja je
pomembna za pridobitev relevantnih podatkov, ki nam omogoéajo vpogled v problematiko
raziskovane tematike. Pri analizi izbranih znanstveno raziskovalnih del ugotavljamo, da
avtorji ne upostevajo dosledno vseh zakonitosti izbranega metodoloskega procesa (upr.
opis nadina vzortenja, vrednotenje realiziranega vzorca). Dobra plat kvantitativnih
raziskav pa je moznost uporabe njihovih izsledkov na $irdi populaciji, ob ustrezno
izbranem vzorcu in naéinu vzoréenja. Smiselnost kombinacije je bila in je Se predmet
mnogih razprav tudi v Sloveniji. Doprinos uporabe kvalitativnih metod je v tem, da nam
omogocajo poglobljen uvid v dozivljanje in pojmovanje preucevanega pojava. Omogocajo
torej vkljuéitev individualnih izkusenj (Domajnko in sod., 2006). To pomeni, da je
potrebno uporabiti kombinacijo obeh pristopov, da bi si ustvarili &imbol; celovito sliko o
proucevani problematiki tako z zornega kota statistike kot analize tekstov. Avtorji, ki so
uporabljali izklju¢no kvalitativno analizo prav tako pomembno prispevajo k nadaljnji
osvetlitvi raziskovanega podro¢ja. Izkazalo se je, da kljub obSirnim kvantitativnim
analizam Se vedno ni zaslediti konkretnih resitev oziroma ustreznih smernic za reevanje
ugotovljenih ovir pri implementaciji sistema HACCP oziroma obvladovanju varnosti zivil
na razli¢nih stopnjah verige.

S kvalitativno analizo, in sicer s poglobitvijo v dozivljanje in delovanje ¢loveka v
druzbenem okolju so avtorji (Karalis in Gupta, 2001; Taylor in Taylor, 2004a; Taylor in
Taylor, 2004b; Eves mn Dervisi, 2005) poskusali zapolniti vizel v dosedanjih poskusih
iskanja ovir na omenjenem podro¢ju. Pomembnost vkljuéitve kvalitativnega pristopa
preucevanja problematike je predvsem v mnjegovi sposobnosti prodreti v globino
¢lovekovega razumevanja sistema HACCP ali sirse, zahtev glede obvladovanja varnosti
zivil, ¢esar s kvantitativnimi metodami ne moremo zadovoljivo vrednotiti.

V mnadaljevanju smo sistemati¢no in izérpno analizirali vsebinsko strukturo izbranih
dvanajstih del. Enota prouc¢evanja je bilo posamezno besedilo kot celota, analiza pa je bila
mtenzivina oziroma globinska. Dela smo primerjali po vnaprej doloCenih kriterijih, s
pomoé¢jo katerth smo prepoznavali namene raziskav, navedene ovire za uspeino
implementacijo sistema HACCP in predlagane ukrepe. Ugotovili smo, da je bil namen
vseh izbranih raziskav prepoznati ovire pri implementaciji sistema HACCP, pri ¢emer so
bila izhodis¢a avtorjevih raziskav razli¢na. Raziskave obravnavajo problematiko dokaj
splosno, kar lahko pripisemo relativno kratkemu ¢éasu od smernic oziroma priporo¢il do
zakonske zahteve po uvedbi sistema HACCP, tako doma kot drugod po svetu.
Predvidevamo, da se bodo nadaljnje raziskave osredoto¢ile na kompleksnejse definiranje
in resevanje prepoznanih ovir. Korak v tej smeri so ze naredili Walker in sod. (2003), ki so
prouc¢evali zgolj znanje higiene pr1 zaposlenih v malih prehranskih podjetjih. Podrobnejsa
analiza omenjene ovire nudi kompleksnejsi vpogled v ocenitev obstojecega znanja pri
zaposlenth z zivili, vendar ne ponwa konkretnih resitev za odpravo ugotovljenih
pomanjkljivosti.

Dela z opisom strokovne tematike smo izkljuéili iz meta-analize in jih obravnavali loc¢eno,
ker so bila metodolosko sibka in so izpolnjevala le vsebinski kriteryj. Pri proucevanju
uéinkovitosti sistema HACCP avtorji sedmih strokovnih del razpravljajo o ovirah, ki
slabijo osnovni namen sistema HACCP. Njihove praktiéne izkusnje in komentiranje
ugotovitev skozi pregled literature na obravnavanem podro¢ju odrazajo njihov kritiéni
pogled na ovire, ki pestijo predvsem mala in srednje velika prehranska podjetja.

h
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Primerjava ovir pri implementaciji sistema, kot jih navajajo avtorji strokovnih in avtorji
znanstvenih del je nemogoca, saj avtorji v strokovnih delih razpravljajo o ovirah in jih ne
rangirajo po pomembnosti. Medtem ko avtorji znanstvenih ¢lankov z razliénimm
metodoloskimi orodji raziskujejo vrste ovir in njihove vzioke ter jih predstavijo po
pomembnosti glede na ugotovitve raziskav.

Vsebinska analiza znanstvenih del o vzrokih ovir pri nmplementaciji sistema HACCP je
pokazala, da imata najvecji faktor vpliva na neudinkovitost sistema HACCP ovin
nezadostno usposabljanje zaposlenih in ¢loveski vir. Sledijo ovire: nacrtovanje, znanje in
kompetence, dokumentacija in drugi virt. Tudi pri vsebinski analizi izbranih strokovnih del
smo ugotovili, da pripisujejo avtorji najvecjo oviro za ucinkovito implementacijo sistema
HACCP virom, tako ¢loveskim kot tudi ostalim (npr. pomanjkanju ¢asa in denarja ter
visokim stroskom izobrazevanj in usposabljanj).

Pri prepoznavanju in razvriéanju ovir za uéinkovito implementacijo sistema HACCP smo
po veékratnem razvriéanju in poglobljeni analizi ovir ugotovili, da uporabljajo avtorji
razlicne termine za vsebinsko in pomensko sorodne ovire, kar je oviralo njihovo
razvrséanje in nadaljnjo sistemati¢no obravnavo. Ugotavljamo, da je potrebno v strokovnih
krogih vzpostaviti enoten naéin razvri¢anja vsebinsko in pomensko sorodnih ovir. Korak v
te] smeri smo naredili s prikazom novega koncepta terminoloske klasifikacije ovir, ki
temelji na 21 elementih, rangiranih po faktorju vpliva na u¢inkovitost sistema HACCP. Za
preverjanje ustreznosti klasificiranja in globljega razumevanja obravnavane problematike
smo s pomoc¢jo relevantne strokovne literature $ir$e orisali pomen posameznega elementa.
S tem smo odprli pot razvoju nove dimenzije kvalitativne obravnave vsebin na podroéju
varnosti zivil.

S pregledom literature smo s teoreti¢nega zornega kota potrdili predpostavko, da znanje
zaposlenih ne dosega nivoja obvladovanja vseh postopkov pri zagotavljanju varnega zivila.
Teoreticno spoznanje smo zeleli v nadaljevanju potrditi tudi z uporabo kombiniranega
metodoloskega pristopa v razlicnih enotah verige. S kvantitativno raziskavo med
zaposlenimi  pri delu z zivih  (m = 386) v treh razlicnth enotah
zivilsko/prehransko/oskrbovalne verige smo ugotavljali znanje o varnosti zivil, odnos do
zagotavljanja vamosti Zivil, motivacijo in zadovoljstvo z delom.

Rezultati kazejo, da so interna izobrazevanja, ki jih pripravijo strokovnjaki v podjetju
vec¢ini anketiranih najboljsa oblika pridobivanja oziroma obnavljanja znanja o higieni zivil.
Ugotovili smo, da je znanje zaposlenih pomanjkljivo predvsem na podroéju poznavanja in
preprec¢evanja mikrobioloskih tveganj. Na primer ve¢ kot polovica (64%) anketiranih meni,
da rastejo mikroorganizmi v hladilnih napravah zelo poc¢asi. Med njimi je znacilno manj
trgoveev kot proizvajalcev. Kar 23.4% vprasanih pa meni, da mikroorganizmi v hladilnih
napravah odmrejo. med njimi je veé¢ trgoveev kot gostincev in proizvajalcev. V raziskavi
Walker in sod. (2003) je 21% vpradanih mnenja, da se z zamrzovanjem uni¢ijo vse
bakterije, le 63% pa jih pozna temperaturo v domacem hladilniku. Panisello in Quantick
(2001) sta kot problem nezadostnega znamja v malih objektih navedla pomanjkanje
notranja izobrazevanja in strokovnega kadra, ki bi proucil dejanska tveganja ter glede na
ugotovitve vzpostavil sistem HACCP. Ugotovili smo tudi nekatera nasprotja, kot npr.
velina (81.8%) vprasanih meni, da je merjenje sredis¢ne temperature jedi med toplotno
obdelavo pomembno. da vemo kdaj se v Zivilu uni¢ijo $kodljivi mikroorganizmi. Cetrtina
anketiranih pa ne pozna temperature za vzdrzevanje toplotno obdelanih jedi, med njumi je

26 Posvetovanje: Varna in zdrava hrana na mizi potrosnika, 7. december 2007



Jevs$nik M. Integralno vrednotenje vkljucitve sistema HACCP pri zagotavljanju varnih zivil. 120
Dokt. disertacija. Ljubljana, Univ. v Ljubljani, Biotehniska fakulteta, 2008.

Mojca Jevénik in Peter Raspor, Tveganja na poti od polja do mize

znaéilno manj gostincev kot trgoveev in proizvajalcev, kar je primerljivo z rezultati Bag in
sod. (2006) ter Walker in sod. (2003).

Med higienskimi kr3itvami pri delu z zivili, ima po mnenju veéine zaposlenih najve¢ji
vpliv na varnost zivil ne umivanje rok po uporabi sanitarij (93.2%). Velik vpliv ima po
njthovem mmnenju tudi uporaba nenamenskega delovnega pribora (67.5%) in nedosledna
kontrola temperature v hladilnih napravah (57.6%). Ugotovljeno je, da se zaposlenimi pri
delu z zivili zavedajo pravil higienskega obnasanja, vendar se po munenju 63% anketiranih
vedno ne vedejo skladno z nmjimi (Clayton in sod.. 2002). Prav tako zaposleni veliko
pogosteje porocajo, da dosledno izvajajo dobre prakse, se posebej umivanje rok, kot pa jih
dejansko v praksi tudi izvajajo (Manning in Snider, 1993).

S tretjim delom vpradalnika, ki je bil sestavljen iz $tirih lestvic, smo merili splo$no pocutje
zaposlenih v podjetju, in sicer zadovoljstvo z delom, odnos sodelavcev do zaposlenih,
odnos nadrejenih do zaposlenih in dejavnike motivacije za delo. Trditve so bile postavljene
v prvi osebi ednine, z namenom ugotavljanja subjektivnega vidika splosnega pocutja
zaposlenih v podjetju. Anketirani so nanje odgovarjali s petstopenjsko ocenjevalno lestvico
od 1 do 5. kjer 1 pomeni sploh ne, 5 pa zelo. Najvi§jo stopnjo strinjanja iz prvega sklopa
trditev smo ugotovili pri trditvah, ki se nanasajo na zadovoljstvo z izbranim poklicem in
delom v aktualnem podjetju. Ugotovili smo, da bi zaposleni ponovno izbrali podjetie v
katerem so zaposleni, ¢e bi se e enkrat odlocili za isti poklic, vendar se s to trditvijo strinja
znaéilno veé trgoveev kot proizvajalcev. Manj pozitivne so trditve, ki se nana$ajo na
sedanjo plado n zammivost sedanjega dela ter odlo¢itvijo o pogovoru s sodelavel m
nadrejenimi o problemih na delovnem mestu. Znacilno manj gostincev in prodajalcev
(p<0.001) b1 zapustilo sedanje podjetje. ¢e bi jim kje drugje ponudili visjo placo ali bolj
zanimivo delo. Znaéilno ve¢ gostincev bi $e enkrat izbralo isti poklic v primerjavi s trgovel
(p=0.033) in proizvajalci (p=0.007). O osebnih problemih anketirani veé¢inoma ne
razpravljajo s sodelavel oziroma nadrejenimi. Tudi tekmovalnost med zaposlenimi ni
prisotna. Glavna ovira pri izvajanju dela po zahtevah za varnost zivil je po ugotovitvah
Clayton in sod. (2002) ¢asovna stiska in premalo zaposlenih. sledijo pa ovire kot npr.
potreba po boljsi opremi delovnega prostora, premalo sredstev in prepoznavanje
problemov med vodilnimi. Roberts in Sneed (2003) omenjata. da je dolo¢itev pooblastil
zaposlenim v gostinstvu vplivala na veéje upostevanje zahtev dobrih praks. Nedvomno pa
je uspeh pri uvedbi in izvajanju sistema HACCP po navedbah Panisello in Quantick (2001)
v podjetjih odvisen od tega, katerim od stirih temeljnih gradnikov (pripadnost,
izobrazevanje in usposabljanje, razpolozljivost sredstev in zunanji pritisk). namenja
podjetje prednost in kako so organizirani. Primerjava povpre¢nih razlik med skupinami v
nasi raziskavi je pokazala, da so proizvajalci znaéilno manj (p<<0.01) kot gostinei in trgovel
zadovoljni s svojim delom, z moZnostjo napredovanja, s tem kako nadrejeni cenijo in
ocenjujejo njihovo delo, z ugodnostmi, ki jun jih nudi podjetje, s svojim polozajem na
delovnem mestu, z odnosom med njimi in njihovimi nadrejenimi, z delovnimi pogoji in s
placo. Po navedbah Brajse (1996) ni dovolj, da zaposlenim zagotovimo dobro placo,
sodobno tehnologijo, ugodne delovne razmere, zaposlitev, ampak jim je prav tako potrebno
priznati, da so uspesni, jun prepustiti odgovornost, jim pomagati, da spoznajo smisel in
rezultate svojega dela. Zavedati se je potrebno, da je osnovna celica uspednosti vsakega
podjetja posameznik, ki prispeva k uresni¢itvi skupne vizije in ciljev podjetja (Zupan,
2001).

V raziskavi, ki je vklju¢evala kombinacijo kvalitativne in kvantitativine metodologije smo
ugotavljali higiensko tehni¢éno stanje v izbranih prehranskih objektih, ocemli higiensko
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zavest zaposlenih, s poudarkom na opazovanju vkljué¢evanja zaposlenih v delovni proces
(tehnika in pogostost umivanja rok) ter objektivno oceniti snaznost prehranskih objektov z
molkrimi brisi na snaznost iz vnaprej doloé¢enih odvzemnih mest.

Rezultati raziskave kazejo higiensko tehni¢ne pomanjkljivosti in/ali nepravilnosti tako v
malih kot tudi v srednje velikih objektih. Vecdina srednje velikih objektov je prostorsko
omejenih in ni gradbeno-tehni¢no ustrezno opremljenih za opravljanje prehranske
dejavnosti. Podobne ugotovitve navajajo tudi Bas in sod. (2007). Tehm¢ne in higienske
pogoje za umivanje rok, smo v malih objektih ocenili kot pomanjkljive in zaskrbljujoce.
Ne zanemarljiv delez (14%) malih objektov ne izpolnjuje niti minimalnih higiensko
tehni¢mh pogojev za delo z zivili (npr. umivalnika za umivanje rok sploh ni ali pa je le-ta
neustrezno namescen, tako da ne preprec¢uje krizanja éistih in neéistih poti: neustrezni in
dotrajani materiali ne onemogodajo ucinkovitega ¢is€enja in vzdrzevanja, itd.). V nekaterih
srednje velikih objektih je oprema kuhinj dotrajana, kar onemogocéa u¢inkovito higiensko
vzdrzevanje. Aarnisalo in sod. (2006) so s pregledom rezultatov $tevilnih $tudij ugotovili,
da je lahko oprema v zZivilsko/prehranskih objektih vir onesnazenja s patogenimi
mikroorganizmi (npr. z Listeria monocytogenes). Zato je zelo pomemben ze sam proces
projektiranja celotnega objekta in vseh pripadajoéih prostorov, ki morajo biti zadostni,
gradbeno tehni¢no primerno zasnovani, zagotavljati morajo enosmernost od neéistega k
¢istemu in biti morajo ergonomsko primerno zasnovani za zaposlene.

Z opazovanjem zaposlenih med izvajanjem delovnega procesa smo ugotovili, da si vedina
zaposlenih v obeh skupinah objektov ne umije rok po vsakem ne¢istem opravilu (npr. ko
prehajajo iz neéiste na ¢isto fazo dela, po rokovanju z embalazo, itd.) ali si jih ne umijejo
dovolj uéinkovito (npr. brez uporabe tekocega mila, povrsna tehnika umivanja rok, itd.).
Henroid in Sneed (2004) navajata. da si 33% zaposlenih v $olskih kuhinjah v ZDA ne
umije rok vedno, kadar je to potrebno. Roke zaposlenih pri delu z zivili so lahko kljuém
vektor prenosa povzrotiteljev bolezni povzrocenih s hrano zaradi nezadostne in/ali
pomanjkljive higiene ali navzkrizne kontaminacije (Setiabudhi in sod., 1997). Taylor in
sod. (2000) so ugotovili prenos enteropatogenih mikroorganizmov zaradi neustrezne
higiene rok po uporabi sanitarij v obmodja priprave zivil.

Na podlagi rezultatov mikrobiologke ocene snaznosti delovnih povriin, naprav ter rok
zaposlenih smo v malih objektih ugotovili slabie higiensko stanje. Stevilo poraslih
bakterijskih vrst je bilo znaéilno veéje kot v srednje velikih objektih. Za vestno izvajanje
nacel osebne higiene ni pomembno v katerem prehranskem objektu so ljudje zaposleni, pa¢
pa je to odvisno predvsem od higienske zavesti in vzgojenosti posameznika. 7 rezultati
potrjujemo predpostavko. da znanje zaposlenih v kritiénih razmerah ne dosega nivoja
obvladovanja vseh postopkov pri zagotavljanju vammega zivila in da prihaja do
nedopustnega odstopanja v sistemu HACCP v kritiénih razmerah zaradi ¢loveskega
faktorja. Stopnja higienske zavesti je znac¢ilna za posameznika, zato je potreben
individualen pristop in analiza motivacijskega profila posameznika.

Zaradi kompleksnosti podro¢ja varnosti zivil smo poleg kvantitativne raziskave izvedli
deset ne strukturiranih intervjujev med pridelovalei zelja, ki so hkrati tudi proizvajalci
kislega zelja z namenom ugotoviti odnos, stali$¢a in skrbi pri zagotavljanju varnosti zivil v
pridelavi. Z anketno raziskavo smo ugotovili vpliv pristojnih strokovnih sluzb (Kmetijsko
gozdarske zbornice (KGZ) Republike Slovenije in indpekcijskih sluzb) na dokaj dobro
stopnjo informiranosti kisarjev o nacelih in namenu dobre kmetijske in dobre higienske
prakse ter sistemu HACCP. S kvalitativno analizo teksta pa se kaze predvsem
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nezadovoljstvo in razocaranje kisarjev nad omenjenimi sluzbami. Menijo, da je koli¢ina in
vrsta informacij odvisna od komunikativnosti odgovorne osebe in predvsem od njihovega
znanja, ki ga ocenjujejo kot pomanjkljivega. Sistem HACCP ocenjujejo kot delo za
inspektorje. Slednje odpira pomembno vprasanje o usposobljenih in kompetentnih
strokovnjakih na obravnavanem podro¢ju. Poznavanje podroéja dela in razumevanje
zahtev je bistveno za delo na podroéju svetovanja in nadzora.

Vodenju evidenc pri proizvodnji kislega zelja so anketiranci pripisali visoko stopnjo
pomembnosti, Se posebej vodenju evidenc o zdravstvenem stanju zaposlenih in o izvedenem
¢iscenju (kar potrjuje povpreéna ocena nad 4 na ocenjevalni lestviei od 1 do 5). Nekoliko
manj pomembno so ocenili vodenje evidenc med postopkom kisanja. Odgovori kisarjev
nakazujejo vpliv izobrazevanj o zahtevah sistema HACCP, kjer je pomen dokumentiranja
izpostavljen in poudarjen. Analiza kvalitativne raziskave pa je pokazala, da predstavlja
kisarjem izpolnjevanje obrazcev dodatno delo, v katerem ne vidijo pomena. Saj menijo, da
je to potrebno samo zaradi indpektorjev.

Za varnost kon¢nega izdelka so po mnenju anketiranith pomembni tako higienski kot
tehnoloski dejavniki, s tem da jim Zenske pripisujejo znacilno veéjo pomembnost (p<0.05)
kot moski. Kisarji, ki imajo dokazilo o usposobljenosti za kisanje, dajejo znacilno manjsi
poudarek nacelom osebne higiene kot kisarji, ki tega dokazila nimajo (p<0.05). Rezultati
nakazujejo poudarek izobrazevalnih programov, kateri so o¢itno bolj usmerjemi v
tehnologijo kisanja kot pa v higienske prakse. Rezultati obeh raziskav so enotni glede
pomembnosti temperature za proces kisanja. Vendar s kvalitativno raziskavo ugotovimo,
da temperatura kisarjem ne predstavlja problema, saj se kisanje izvaja v hladnej$em letnem
¢asu. Poudarili so nesmiselnost vodenja evidence temperature, ker ze po obéutku in
organoleptiéni oceni vedo kaksna je kvaliteta zelja.

Zahteve glede uporabe fitofarmacevtskih sredstev so anketiranim poznane, kar ne
preseneca, saj se morajo pridelovalei redno udelezevati zakonsko obveznih usposabljan)
spostovati  zahteve zakonodaje s podro¢ja zdravstvenega varstva rastlin  in
fitofarmacevtskih sredstev. V obeh raziskavah smo ugotovili, da je wuporaba
fitofarmacevtskih sredstev pogojena z zeljo po kakovostnem in koli¢insko veéjem
pridelku. Kvalitativna analiza je kot problem izpostavila predvsem zeljo po dodatnem
informiranju, saj so postopki priprave raztopin pesticidov kisarjem zahtevni in dostikrat
prezapleteni.

Ena izmed kljuénih karakteristik obeh raziskav je nedvommno poudarek na higieni, na
katero so zelo pozorni in jim je nekako temelj za proizvodnjo kakovostnega in varnega
izdelka.

Ce primerjamo rezultate kvantitativne in kvalitativne analize lahko vidimo da se
dopolnjujejo. Kvalitativna analiza $e dodatno poudari nekatera nasprotja (odnos do
dela/sistem HACCP, obéutek/dokumentiranje) in razlike med lai¢nim in strokovnim
pojmovanjem dejavnikov tveganj na poti od pridelave zelja do kislega zelja. Prav skozi te
ugotovitve smo prisli do spoznanja, da je podro¢je varmosti zivil potrebno obravnavati
celovito, in sicer s kombinacijo kvalitativnih in kvantitativnih metod. Zavedati se moramo,
da v vse ¢lene verige od polja do mize vstopa ¢lovek. ki potrebuje kompleksno in
individualno obravnavo. Higienska zavest posameznika je torej najpomembnejie orodje za
zagotavljanje varnosti zivil, zato je potrebno obravnavati ¢loveka enakovredno kot ostale
dejavnike tveganj.
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Skrb za zdravje Ljudi je danes eden izmed glavnih ciljev razvitih dezel in je v neposredni
povezavi z zagotavljanjem zdrave in varne prehrane. Potrebno se je zavedati dejstva, da so
lahko zivila onesnazena z razli¢nimi mikroorganizmi m da se lahko njihovo $tevilo
poveéuje na razliénih stopnjah od pridelave do predelave in nazadnje pri konéni pripravi
(Tauxe, 2002). Zato je za zaposlene pri delu z zivili izjemnega pomena, da poznajo in
razumejo mehanizme mikrobioloskih tveganj in nadine prepredevanja oziroma
obvladovanja le-teh, kar nedvomno velja tudi za zadnji ¢len
zivilsko/prehransko/oskrbovalne verige, za potrosnika. Potrosnik pricakuje, da bodo vsi
akterji od polja do mize zagotavljali varnost zivil, ga izobrazevali in sproti obveséali o
novostih.

Z anketno raziskavo med potrofniki smo ugotovili, da demografske znaéilnosti, razen
spola, ne vplivajo na odnos anketiranih do parametrov, ki vplivajo na zagotavljanje
varnosti zivil. Rezultati kazejo, da ocenjuje potrosnik sebe kot najmanj odgovornega med
ostalimi akterji zivilsko/prehranske verige. Vendar je tega mnenja znac¢ilno ve¢ moskih kot
zensk. Ugotovili smo tudi nekatere nepravilnosti pri delu z zivili, ki lahko vodijo do
zastrupitev s hrano v domacem okolju tako v raziskavi, ki je vkljuéevala potrosnike na
splogno (Jevinik in sod., 2007b) kot v raziskavi, ki je obravnavala rizi¢no skupino
potro$nikov — noseénice (Jevinik in sod., 2007¢). IzkaZe se, da je skrb za varnost zivil na
nekaterih podro¢jih ravnanja z zivili ve¢ja pri rizi¢ni skupini kot pri ostalih anketiranih, kar
potjuje dejstvo, da so zenske v skrbi za svoje zdravje in zdravje ofroka bolj dovzetne za
tovrstne informacije oziroma se jih zavedajo in pri delu tudi upostevajo. Slednje je Se
posebej znac¢ilno za mlajse in prvi¢ nosece zenske.

Pri vseh skupinah anketiranih potrosnikov smo ugotovili, da namenjajo najmanj pozornosti
preverjanju in zagotavljanju hladne verige hitro pokvarljivih zivil. Pri rokovanju z zivili
doma se kaze nezadostno informiranje potro$nikov glede moznosti navzkriznega
onesnazenja (npr. nepravilno zaporedje pri pripravi zivil), postopkov pravilnega tajanja
zamrznjenih zivil, ohlajanja toplotno obdelanih jedi in ponovnega pogrevanja le-teh ter
¢is¢enja delovnih pripomockov. Rezultati so primerljivi s podobnimi tujimi $tudijanu
(Badrie in sod.., 2006; Kennedy in sod., 2005; Surujlal in Badrie, 2004; 2000; Jay in sod.
1999). Tudi glede higienizacije rok so bile ugotovljene nepravilnosti, ki lahko vodijo do
zastrupitev pri delu z zivili doma, kar je $e posebej nevarno za riziéno skupino nosecnic.
Delez, tistih, ki si med pripravo pravilno umijejo roke je nizji kot so ugotovili avtorji
podobnih raziskav, npr. med potrosniki na Irskem (Kennedy in sod., 2005), v Trinidadu
(Badrie in sod., 2006) in v Avstraliji (Jay in sod., 1999). Poleg tega je potrebno pri tehniki
umivanja rok omeniti tudi ¢as trajanja umivanja, ki naj ne bi bil krajéi od 20 sekund, ¢e
zelimo, da so roke zadovoljivo ¢iste (Jay in sod., 1999). Zanimivo je, da potrosnikovo
dojemanje varnosti zivil ni moéno povezano z objektivnimi tveganji (Verbeke in sod.,
2007), temveé je bolj povezano s sociologkimi in psiholoskimi karakteristikami. Obstaja
velik prepad med objektivnimi in znanstveno dokazanimi tveganji in dojemanjem le-teh
med potrosniki. Potrosnikova reakcija sledi subjektiviemu dojemanju tveganj, torej tistim,
ki jih sami ocenijo kot tveganja.

SKLEP

Glavni dejavnik v krogotoku varnosti zivil je ¢lovek, ki ima velik, dostikrat neposreden
vpliv na zagotavljanje varnosti zivil. Zato menimo, da je nujno iskati vzroke ovir za
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u¢inkovitost sistema HACCP tako v organizacijski in komunikacijski klimi podjetja. kot
tudi v kompleksnosti delovanja in dojemanja vsakega posameznika. To pa so podroéja, ki
jih proucujejo tudi druzboslovne vede. Zato je kljub, na prvi pogled naravoslovno
tehni¢nim karakteristikam podroéja zivilstva, kjer prevladujejo kvantitativni pristopi nujna
vkljuc¢itev kombiniranih metodologkih orodij in multidisciplinarni pristop, ki vkljuéuje
druzboslovne vede. Na podlagi ugotovitev sklepamo. da je vstop premalo 1zobrazenega in
usposobljenega ¢loveka v delovni proces zari¢e problema na podroéju zagotavljanja
varnosti zivil. Izhajajo¢ iz omenjenega dejstva in z namenom uravnotezenja analiziranih
sistemov, ki bi se morali celovito osredotoé¢ili na zagotavljanje varnosti zivil, je kot rezultat
obstojecega stanja predlagan nov pristop, imenovan Dobra Prehranska Praksa (DPP)
(Raspor in Jevinik, 2008). Gre za nov pristop k obvladovanju wvarnosti zivil v
zivilsko/prehransko/oskrbovalni verigi, ki v cilju zagotavljanja celovite oskrbe potros$nika z
zdravstveno ustrezno hrano/zivili, temelji na i1zobrazenem in strokovno usposobljenem
¢loveku, ki vstopa v sistem. Prikazana je pomembnost zdruzevanja sedanjih nacinov
obvladovanja varnosti zivil znotraj DPP, ki vklju¢uje potrodnika in zdruzuje vse sisteme, ki
ob postavitvi DPP postanejo le podsistemi. Strukturno je DPP predstavljena kot platforma
varnosti zivil, ki zdruzuje vse podsisteme sedanjih devetih dobrih praks in sistema HACCP
ter jasno opredeli novo dimenzijo tveganj pri zagotavljanju varnih zivil, t.i. ¢lovesk: faktor.
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2.2 OSTALO POVEZOVALNO ZNANSTVENO DELO

2.2.1 Attitudes towards national safety and hygiene demands (GAP, GHP, HACCP)
among Slovenian sauerkraut growers

Odnos do zahtev za varnost in higieno zZivil (DKP, DHP, HACCP) med
Slovenskimi Kisarji

Mojca Jevsnik, Branka Strah, Valentina Hlebec in Peter Raspor

Food Control (2007), v recenziji

Namen raziskave, izvedene med proizvajalci kislega zelja, je dobiti celovit vpogled v
problematiko zagotavljanja varnosti zivil v tehnoloSkem procesu od pridelave zelja do
proizvodnje kislega zelja. Metodologija raziskave temelji na kombinaciji kvalitativnega in
kvantitativnega pristopa. Z anketnim vpraSalnikom smo ugotavljali mnenje respondentov o
pomembnosti in uporabnosti zahtev dobre kmetijske in dobre higienske prakse pri
njihovem delu ter stopnjo znanja o tveganjih v tehnoloSkem procesu. Implicitne predstave
o tveganjih pri proizvodnji kislega zelja smo ugotavljali z nestrukturiranimi intervjuji pri
desetih proizvajalcih kislega zelja, ki so bili hkrati tudi pridelovalci zelja. Respondenti so
prepri¢ani, da je delo po tradicionalnih principih odlocilnega pomena za kakovost
kon¢nega proizvoda. Poudarjajo pomen higiene pri delu, doslednost pri uposStevanju
navodil za uporabo fitofarmacevtskih sredstev in upostevanje pravil pri gnojenju. Menijo,
da je senzoricno preizkuSanje osnova za oceno ustreznosti kislega zelja, namenjenega
potro$niku. Varnost zivil razumejo kot element kakovosti proizvoda, saj je le-to
pomembno za obstoj na konkuren¢nem trgu. Menijo, da je sistem HACCP nepotreben in
obremenjujo¢ sistem, ki je narejen po meri inSpektorjev. Respondenti, ki so vkljuceni v
integrirano pridelavo, namenjajo vecji poudarek pravilni uporabi fitofarmacevtskih
sredstev, medtem ko je bila pri respondentih konvencionalnega tipa pridelave izpostavljena
pomembnost higiene pri delu z zivili. Z analizo intervjujev so se izpostavile tudi druge
znalilnosti, povezane z zavedanjem o varnosti zivil in na¢inom dela. Izkaze se, da je
higienska zavest posameznika najpomembnejSe orodje za zagotavljanje varnosti Zivil, zato
je potrebno ¢loveka obravnavati enakovredno kot ostale dejavnike tveganj.
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Abstract

The aim of the research carried out among sauerkraut growers was to get a complete
insight into food safety assurance during sauerkraut production. Attitudes towards national
safety and hygiene demands (GAP, GHP, HACCP) among Slovenian sauerkraut growers
were established by a questionnaire. Food safety experiences of ten sauerkraut growers
were determined by in-depth narrative interviews. The results have shown respect of
traditional sauerkraut production process which is estimate as guarantee for product quality
and safety. On growers’ opinion organoleptic testing of sauerkraut is a basic for food
safety estimation. They stressed an importance of hygiene, following directions for use of
plant protection products and proper methods of fertilization. HACCP was estimated as
unnecessary, burdening system made for the inspectors. Sauerkraut growers, who are
included in an integrated farming, attach greater importance to proper plant protection
products use, while conventional growers attach greater importance to general hygiene
requirements. All other determinations concerning food safety knowledge and practices are
presented and discussed. Food safety has to be treated as a whole from natural to social
sciences. Adequate training and appropriate education within human resources can lead to
sufficient food safety through food supply chain.

Key words: Food safety, HACCP, Sauerkraut, Growing, Food handlers, Production,
Qualitative and quantitative methods
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1. Introduction

Interdisciplinary in nature, the history of food is a subject well studied to research. It is a
large space of inspirations for culture, technology and nutrition and human well-being
(Raspor, 2006). Vegetables play an important role in human nutrition and health by
providing minerals, micronutrients, vitamins, antioxidants, phytosterols and dietary fibres
(Wennberg et al., 2006). Cabbage and cabbage products production are interesting from
both marketing and dietary point of views because cabbage has a plenty of favourable
effect on health. From the traditional point of view cabbage, e.g. sauerkraut is one of well
known traditional foods. Traditional foods are an expression of culture, history and
lifestyle (Trichopoulou et al., 2007). World cabbage production amounts approximately 55
million ton per year. Half of the quantity is produced in Near East; the biggest producer is
China (Zhu & Zhou, 2001). In Slovenia white cabbage (C1635) production was 26 050
tons (32.4 tons of harvest on hectar) in 2006 (Statistical Office of the Republic of Slovenia,
2007).

As raw vegetables have a high microbial load and cannot be pasteurized without
compromising product quality, most vegetable fermentations occur as a consequence of
providing growth conditions (such as salt) that favour the lactic acid bacteria (Caplice &
Fitzgerald, 1999). Food fermentation is the oldest “biotechnology”. It covers a wide range
of microbial and enzymatic processing of food and ingredients to achieve desirable
characteristics such as prolonged shelf-life, improved safety, attractive flavour, nutritional
enrichment, and promotion of health (Giraffa, 2004). Today a variety of fermented foods is
produced both in industrialized and developing countries using this technology at the
household level, in small-scale food industry and in large commercial enterprises
(Motarjemi, 2002). The majority of small-scale fermentation in developing countries and
even some industrial processes such as sauerkraut fermentation are still conducted as
spontaneous processes which are neither predictable nor controllable. When the yield is
unstable and where the desired microorganisms might not grow, or where pathogenic
microorganisms might also grow, a controlled fermentation is used (Giraffa, 2004).

Hazard Analysis and Critical Control Point (HACCP) studies of some fermented products
have demonstrated that depending on the process and the hygienic conditions observed
during preparation, some fermented foods may pose a safety risk. Fermented foods must
therefore be studied following HACCP principles and small-scale food industries and
households must be advised on the critical control points of fermentation processes and the
control measures to be applied at this point (Motarjemi, 2002). Food hazards present at the
level of primary production should be identified and adequately controlled to ensure the
achievement of the objectives of the EU Regulation The application of HACCP principles
to primary production is not yet generally feasible. However, guides to good practice
should encourage the use of appropriate hygiene practices at farm level (EU, 2004). In
sauerkraut production it is necessary to follow guidelines of Good Agricultural Practice
(GAP) and Good Hygiene Practice (GHP). GAPs are defined as general practices to reduce
microbial food safety hazards in the cultivation, harvesting, sorting, packing and storage
operations for fresh fruits and vegetables, and should be developed in a stepwise manner
based on the risk associated with individual fruits and vegetables and the scientific data
available (Raspor, 2007; Da Cruz, 2006; De Roever, 1998; Pabrua, 1999). GHP consists of
practical procedures and processes that return the processing environment to its original
condition (disinfection or sanitation programmes); keep building and equipment in
efficient operation (maintenance programme); control of cross-contamination during
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manufacture (usually related to people, surfaces, the air and the segregation of raw and
processed product) (Raspor, 2007).

Food safety legislation presents requirements and measures for assurance of safety and
quality of food through food supply chain. Food safety is a responsibility of food business
operators (EU, 2004). Research to date on barriers to successful HACCP implementation
has been limited in terms both of amount and depth (Taylor & Taylor, 2004). Meta-
analysis of barriers during HACCP implementation has shown that among twenty one
elements we can allocate seven elements (training, human resources, planning, knowledge
and competence, management commitment) representing almost 50% (47.8%) of all
identified barriers (Jevsnik et al., 2006). Therefore in the food safety circle it is very
important that all the included parts of the chain know and understand their responsibilities
and fulfil the latter. An individual is an important part of understanding an attitude towards
food safety (Jevsnik et al., 2007). For this purpose the research within group of food
handlers, which are at the same time growers and producers was carried out.

This study explore the food safety assurance in sauerkraut production from the sauerkraut
grower’s point of view with qualitative survey, complemented by results of quantitative
survey, in order to find general food safety knowledge and practices among respondents.
The main aim of the study was to ascertain sauerkraut growers” silent beliefs about hazards
which have to be controlled for preventing food borne diseases.

2. Materials and methods
2.1. Questionnaire
2.1.1. Questionnaire design

A self-administrable questionnaire was developed for this study by authors of the article. It
includes 20 multiple choice questions with four, five or six possible answers, including “do
not know” and “other”, for the purpose of minimizing the possibility of selecting the
correct answer by chance. On every question only one answer should be tick.

The questions were designed and structured in three groups. The first group of questions
was designed to determine the sauerkraut growers’ acquaintance with GAP, GHP and
HACCP system. The aim of the second part of the questionnaire was to determine
familiarity and integration of GAP, GHP and HACCP in their production process. By the
third part of the questionnaire the sauerkraut growers’ opinion of hazards and their control
during the production process was determined. In addition, six questions were related with
demographic characteristics of respondents (education level, type of settlement, gender,
age, number of years in a food business, and certificate of qualification acquired").

The respondents completing the questionnaire remained anonymous. The questionnaire
was pilot tested by 10 participants during April 2006, resulting in minor modifications of

! Qualifications for supplementary on-farm business are set in the Rules on the capacity for carrying out
supplementary on-farm activities (Anon, 2004). For a certain supplementary on-farm activity a minimum
qualification is finished secondary school or vocational school and certificate of qualification. A certification
of qualification is a suitable certificate of knowledge for a certain topic. Knowledge is tested by the Chamber
of Agriculture and Forestry, the Chamber of Crafts Industries of Slovenia, educational institutions or
professional associations for certain activities. Farmers are beside a technology for a particular foodstuff
taught of regulations regarding food safety and quality.
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questions’ wording. Each questionnaire took approximately 10 min to complete. A study
was conducted from June to September 2006.

The questionnaires were sent to all the registered sauerkraut growers in Slovenia (n = 112).
Information regarding the number of sauerkraut growers and their addresses were collected
by data base of the Chamber of Agriculture and Forestry of the Republic of Slovenia (CAF
RS). Questionnaires together with survey explanation and a short guidance for
questionnaire fulfilment were sent by mail to sauerkraut growers. Each envelope included
an empty letter with a post stamp and an address of the recipient, so that completed
questionnaires could be sent back. After the first dispatch 21 (18.75%) completed
questionnaires were received back. With the second letter we thanked to all the participants
and we kindly asked again all of those, who hadn’t completed the questionnaire yet, to
complete it and send it back. After the second dispatch we received 14 (12.5%) completed
questionnaires more. Total of 35 (31.25%) completed questionnaires were received.

2.1.2. Statistical analysis

The questionnaire responses were analyzed using SPSS version 13.0 software.
Mean responses with standard deviation and percentages of responses in each category
were calculated and presented in tabular form. To examine the relationship among and
between the variables cross tabulations and xz test, Pearson correlation coefficient,
independent sample t-test and ANOVA were used.

2.2. Narrative interviews

Because perception of food safety is complex field and a quantity research with a
questionnaire can not reveal peoples' implicit conceptions, ten narrative interviews were
carried out among growers, which were also sauerkraut growers at the same time. A
contribution of qualitative methods is possibility of a deeper view in experience and
comprehension of studied phenomenon. They enable inclusion of individual experiences.
That could expose experience and comprehension of food safety among sauerkraut
growers.

A descriptive analysis, arisen from founded theory (Strauss, 1996), was carried out from
the qualitative point of view. Because the validity of the results in the qualitative type of a
research is not the same as in the quantitative methods, results are justified by
triangulation. Three researchers with different disciplinary basic knowledge and with
different experiences in research were included in the interpretation.

The methodology was narrative interviews aimed to create an open and trusting
atmosphere, thus eliciting more in-depth results (Hollway & Jefferson, 2003; Gilling et al.,
2001). Interview question: “Could you explain what in your opinion is the most important
factor for the safety of the final product, from plant to sauerkraut?”” was devised merely as
a guide and was open to development and change. If the respondents' answers were
retained, we asked three additional questions: (1) “How do you judge importance of
packaging for sauerkraut safety and health status of people?”’; (2) “Could you explain when
is sauerkraut considered safe for a consumer?”; (3) “Who is responsible for informing
farmers regarding novelties in the field of food safety?”. Interviews lasted 20 min on the
average. Eventual connection between type of farming and understanding the food safety
was determined by the interviews. In order to keep respondents’ identity anonymous they
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were marked according to a type of farming (C-conventional farming, I- integrated
farming).

Interviews were recorded by using a dictaphone and then later exactly copied in writing.
Transcripts of the interviews were analyzed by coding the statements of the respondents by
identified notion. The notions were gathered into topic categories.

Narrative interviews among sauerkraut growers were carried out from November 2006 to
February 2007. Information regarding the number of sauerkraut growers and their
addresses were collected by data base of the Chamber of Agriculture and Forestry of the
Republic of Slovenia. Among 112 registered sauerkraut growers 28 were randomly
selected and were invited over the phone to participate in the research. Ten of the 28
invited ones consented to participate.

3. Results and discussion
3.1. Questionnaire

3.1.1. Sample characteristics

Of the 35 farmers taking part in the research, 45.7% classified their farming type as an
integrated one and 54.3% as a conventional one. None of the respondents classified their
farming type as an ecological one. 77.1% of the respondents (40% of farmers with
integrated farming and 37% of conventional farmers) possess a certificate of qualification.
17.1% of respondents with integrated farming possess no certificate of qualification for
their business. Most of the respondents (68.6%) are male. Education level of almost third
(31.4%) of the respondents is a finished vocational school, secondary school (25.7%),
22.8% finished primary school and 11.4% have finished high school or more. 77.1% of
the respondents farms in villages and 22.9% in suburbs. Most of the sauerkraut growers
(88.6 %) use their own heads of cabbage for acidification and 11.4 % use both; their own
and bought ones.

3.1.2. Acquaintance with GAP, GHP and HACCP system demands

The majority of respondents are familiar with the principles of the GAP (94.3%), the GHP
(94.3%) and HACCP system (97.1%). The respondents obtained the most of information
regarding GAP and GHP from the CAF RS. 54.3% of the respondents obtained
information about HACCP system from the support services and 40% from the inspectors

(Table 1). Media present a smaller part of information sources, especially of GHP and
HACCP system.

Table 1. GAP, GHP and HACCP system information sources.

Information about ... Information sources (%)
(n=235) Support Inspectorates | Magazines - I was not Other
Services technical informed sources®
journals
... GAP 65.7 11.4 17.1 0.0 5.8
... GHP 71.4 20.0 5.7 0.0 29
... HACCP system 54.3 40.0 29 0.0 29

 Other sources: seminars, additional training and exchanging information with sauerkraut growers.
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Almost half of the respondents (45.7%) are familiar with the proper purpose of the good
practice guidelines (to eliminate or to reduce hazards), which represent working
instructions for farmers (Table 2). Among demographic characteristic only the higher level
of education has statistically significant impact (»p < 0.05) on that. The other part of the
respondents (54.3%) comprehends good practice guidelines as exact working instruction
for producers (20%), as pointing out mistakes in a production process (8.6%) or as

guidelines for inspectors (Table 2).

Table 2. Sauerkraut growers' opinion about a purpose of good practice guidelines.

Claims (n = 35) %
... to give guidelines and working instructions to a producer to prevent or reduce hazards to the 45.7
acceptable level.
.. to give exact instructions to a producer. 20.0
.. to point mistake out to a producer. 8.6
.. to give an inspector a chance of knowing exactly what to control and how to do it. 5.7
.. to offer help if something goes wrong (e.g. could cabbage be used if something goes wrong) 5.7
.. guidelines are senseless, because producers know best how to produce a good sauerkraut. 2.9
. other”. Please describe: 2.9

* Other answers: to offer a quality product to a consumer.

3.1.3. Familiarity and integration of GAP, GHP and HACCP in sauerkraut

production

The majority of the respondents believe that principles of GAP should be followed in
sauerkraut production (Table 3). The smaller part of the respondents thinks records of
sowing and planting of cabbage are unnecessary (14.3%), they express a similar opinion
about product gathering (11.4%). The period of sowing and planting should be selected
carefully, so that it does not increase a growth of harmful microorganisms. Therefore it is
very important to record a time of sowing and planting, because it is a proof of a proper
timing. Among demographic characteristic the higher level of education and certificate of
qualification acquired has significant impact (p < 0.05) on consideration of the importance

of GAP principles.

Table 3. The importance of GAP principles in sauerkraut production.

In cabbage growing it is necessary ... (n =35) Yes | No | I don’t know
%
... to control soil for cabbage growing. 88.6 8,6 2.9
.. to keep records of a time of cabbage sowing and planting. 77.1 14,3 8.6
... to store plant protection products in a separate room. 94.3 0.0 5.7
.. to check a date of durability of a plant protection products. 88.6 5,7 5.7
.. to consider a waiting time of a plant protection products. 97.1 0.0 2.9
... to keep records of a plant protection products usage. 88.6 5.7 5.7
.. to record a time of cabbage gathering. 82.9 114 5.7
. other” . Please describe: 8.6

# Other answers: regular checking of plants growing; presence of pests; records of a time of acidification; it is

already done even without HACCP system.
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The respondents are familiar with the requirements regarding use of plant protection
products. The result was expected, because regular training about this topic is obligatory
(Anon, 2004; EC, 2004). The most of the respondents use plant protection products for
improving the quality of a product and for increasing the quantity. The main reasons for
use of it in cabbage growing, according to respondents statements, is: a better quality of a
product (57.1%), larger harvest (22.8%), better resistance of plants (8.6%), and easier work
(5.7%).

Records of production process (acidification activities) help to analyze activities performed
during production and offer a starting-point for continuous improvement of planning.
Records prove the quality and safety of a product in all the production phases. Following of
GAP principles increases the value of agricultural products (Da Cruz et al. 2006), which
influences a consumers’ trust in quality of home-grown products. The respondents ascribed
a great importance to record keeping in production of sauerkraut. The highest importance
was ascribed to record keeping of personnel health status (mean value 4.2) and cleaning of
facilities and equipment (mean value 4.0). The respondents ascribed less importance to
records of acidification process (mean value = 3.9) (Table 4).

Table 4. A necessity of record keeping in sauerkraut production.

Record keeping (n = 35) Mean® SD
Records of cleaning (facilities and equipment) 4,0 1,2
Monitoring during production 3,6 1,2
Records of procedures during production 3,9 1,1
Records of measuring 3,8 1,3
Record of staff health 42 1,2

* Average of the rankings given and the respondents’ opinion. Opinions were ranked from 1 (not at all) to 5
(very much).

Food business operators are to keep and retain records relating to measures put in place to
control hazards in an appropriate manner and for an appropriate period, commensurate
with the nature and size of the food business. Food business operators are to make relevant
information contained in these records available to the competent authority and receiving
food business operators on request (EC, 2004).

3.1.4. Hazards and their control during the sauerkraut production process

Hansen (2002) pointed out that the main problems to solve (or to improve) are still the old
ones: reduce spoilage, avoid food borne diseases and finally preserve or develop an
attractive flavour, taste and appearance of the food. Lactic acid bacteria have much to offer
within food preservation and flavour generation.

For final product safety hygiene and technological factors are important by the respondents’
opinion (Table 5). Women ascribed them more importance then man (p < 0.05). Sauerkraut
growers, who possess a certificate of qualification, ascribed less importance to personal
hygiene principles than those, who do not have such a certificate (p < 0.05). The results
stressed training topics, which are more oriented at technology of sauerkraut making then at
hygiene.
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Table 5. Factors influencing sauerkraut safety during acidification process.

For safety of a final product in cabbage acidification it is the most important ... | Mean® SD

(n=395)
.. to check the quality of raw material. 4.7 0.7
.. to use the right cabbage species. 4.2 1.1
... to check a temperature of acidification. 4.6 0.9
... to follow the hygiene principles. 4.8 0.5
.. to check a quantity of added salt. 4.7 0.8
... to use basins and packaging, which are acid resistant. 4.8 0.6
. to use a well shaped packaging. 4.0 1.5

: An average of the rankings given and the respondents’ opinion. Opinions were ranked from 1 (not at all) to
5 (very much).

The respondents estimated all the production phases to be important for a safety of a final
product (Table 6); all the mean values were above 4.8, except for gathering of heads of
cabbage, where the mean value was the lowest (3.8). The latter was more important to
sauerkraut growers, who finished primary school or less then those, who has a
postsecondary education (p < 0.05). Women, respondents with higher education and those,
with a certificate of qualification ascribed higher importance to some of the production
stages (p < 0.05), i.e. gathering and cleaning of cabbage heads.

Table 6. A level of importance of a production stage for safety of the sauerkraut.

The production stages (n = 35) Mean® | SD
.. gathering of cabbage heads in a field. 3,8 1,2
.. cleaning of heads of cabbage. 4,8 0,5
.. cabbage slicing. 4,7 0,5
.. basin filling, salt adding. 49 0,4
.. cabbage acidification. 4.8 0,6
.. packing and storing. 4,9 0,3

* An average of the rankings given and the respondents' opinion. Opinions were ranked from 1 (not at all) to 5
(very much).

Food business operators producing or harvesting plant products have to keep clean and,
where necessary after cleaning, to disinfect, in an appropriate manner, facilities,
equipment, containers, crates, vehicles and vessels; to ensure, where necessary, hygienic
production, transport and storage conditions for, and the cleanliness of plant products; to
use potable water, or clean water, whenever necessary to prevent contamination; to take
account of the results of any relevant analyses carried out on samples taken from plants or
other samples that have importance to human health and to use plant protection products
and biocides correctly, as required by the relevant legislation (EC, 2004).

The respondents are not enough educated about health status of persons handling food
(Table 7). They are aware that persons with diarrhoea and hand wounds are not allowed to
handle the food, because of a high possibility of infections. But when stating the other
symptoms (e.g. coughing, fever, etc.), their answers were diverse. Their knowledge of
possible corrective action for cuts or coughing (e.g. proper wound care, a protective mask
when coughing) is poor as well.
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Table 7. Health criteria, which influences food handling permission.

Is a worker allowed to handle the food if ... Yes | No | I don’t know
(n=135) %
... he has diarrhoea. 0.0 100.0 0.0
...he has a high blood pressure. 82.9 11.4 5.7
... he has a cold. 5.7 91.4 2.9
.. he has a toothache. 82.9 14.3 2.9
... he coughs and wears a protective mask. 37.1 62.9 0.0
... he has a fever. 17.1 82.9 0.0
... he vomits. 2.9 97.1 0.0
... he cut himself. 5.7 94.3 0.0
... he wears a nail polish. 20.0 71.4 8.6
... he is upset. 82.9 14.3 2.9
.. he has wounds on his hands. 0.0 100.0 0.0

Food business operators producing or harvesting plant products has to ensure that staff
handling foodstuffs are in good health and undergo training on health risks (EC, 2004).

3.2. Narrative interviews

The results in the sequel are supported by the quotations from the interviews, which are
marked. A mark (I, C) represents a type of farming, while a number represents a running
number (from 1 to 10). Ten interviews among cabbage growers, who are also sauerkraut
growers at the same time, were carried out. Half of them are included in integrated farming
(D) and half of them are conventional farmers (C).

When transcribed the interviews, answers to a question »What is important for safety of
the final product from a plant to sauerkraut?« formed the first general impressions. A
finding that the respondents rarely comprehend the food safety separately, but they
experience it in different combinations like e.g. GHP importance and protection from
pesticides, work awareness and following written rules, higher income and safety for

consumers, system HACCP and work awareness, etc.; it is the most obvious in a statement:
I (VIID): ... if anything goes wrong, it can be seen immediately. The cabbage changes the colour, it
is soft... I don’t know if anything else can be wrong with the cabbage. It's common talk that cabbage
is very good for health. And because is sour, I think that it is already some kind of protection and it
is not problematic for a consumer.

According to the basic theoretic principles (Strauss, 1996) five topics were identified:
healing power of cabbage, hygiene, technological process, harmful factors and other
factors influencing the safety of a final product (Fig. 1). They have been formed on the
basis of the topics, in which the statements were combined.
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Figure 1. Topics of food safety comprehension among sauerkraut growers

3.2.1. Healing power of the cabbage

The majority of the respondents believe cabbage to be very healing food, because of its
properties. They believe it cannot be dangerous for a consumer.

I (VIII): ... it's common talk that cabbage is very good for health. And because is sour, I think that it
is already some kind of protection and it is not problematic for a consumer.

The respect for a traditional sauerkraut making, which was adopted by their ancestors, was

especially pointed out.
C (IV): ... it has been already done by our forefathers and they already new the healing power of
cabbage.
I (VII): Cabbage is considered as a medicine. That is why our ancestors were so healthy — they live
on sauerkraut and potato.

Traditionally foods and patterns may have potential health properties which have been
tested over time (Trichopoulou et al., 2007).

3.2.2. Harmful factors

The respondents stressed that type of growing, work awareness and strict following of
working instructions are important for safety of sauerkraut. They pointed out a danger of
using too much of pesticides for cabbage. The importance of the latter is more stressed by
the farmers involved in integrated farming.

I (VI): Nowadays it is most important that farmers strictly follow instructions for spraying the
cabbage in fields.
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I (VID): ... if you don't produce with heart and if you just spray and spray, the cabbage won't be
healthy.

Different pesticides (insecticides, fungicides and herbicides) are applied ineluctably to
control insect pests and diseases of the spring cabbage. Vegetables are susceptible to insect
and disease attacks and pesticides are used widely. Therefore, residues of pesticide could
affect the ultimate consumer’s health especially when freshly consumed (Zhang et al.,
2007). Virtually all chemicals can be shown to be dangerous at high doses and this
includes the thousands of natural chemicals that are consumed every day in food but most
particularly in fruit and vegetables (Trewavas, 2004). Sauerkraut growers are aware of
importance of following the instructions for spraying. Traditionally adopted production of
sauerkraut is a guarantee for safety and quality of a final product. They stressed an
importance of hygiene, following directions for use of plant protection products.

They dislike using the citric acid for improving the quality and for extension a date of
durability of sauerkraut. The conventional farmers stressed the importance of natural
cabbage salting, without adding antibiotics and other additives, more.
C (IV): In shops additives are added to the cabbage, so is lasts longer. And that, you see, is not safe
for health. Well, the records are probably OK, but our customers say they are satisfied with our
cabbage because we add nothing. One lady said she had stomach-ache when she ate sauerkraut
bought in a shop.

One of the respondents pointed out a proper fertilization:
C (X): It is also very important that raw material is not too much fertilized by manure or nitrogen.

And the others pointed out field location — main roads nearby, which can influence a

hazardous metal content in heads of cabbage.
I (IX): If I was a consumer, it would be most important to me where the cabbage has grown — in a
city or in a village. You know I was on a seminar, where I heard about a lead absorption in heads of
cabbage. And there is lot of lead on the roads.

3.2.3. Hygiene

All the production phases in cabbage acidification are equally important to the
respondents. They pointed out that none of the phases must be left undone. The following
of hygiene principles during acidification was pointed out as a very important factor — as
general hygiene:
C (IV): ... hygiene is very important...
I (VD): ... one has to follow hygienic rules.
personal hygiene:
I (V): ... hygiene was always important, not only now, when we have this HACCP. If one feels
conscious, if one works with a heart, then one won’t press the cabbage with dirty boots or cut the
cabbage with a dirty grater, even if one is not familiar with HACCP.
I (VI): ... I always put a plastic bag on my hand. So I never touch the cabbage with a hand. When I
charge, I always take the bag off. When sell I always wear a clean white apron.

hygiene of basins:
C (II): ... in order to have a good sauerkraut, basins must be clean.

I (VI): ..., one has to pay attention to cleanliness of basins and all the other accessories.

and cleaning of the heads:
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C (IV): It is important that the heads are really clean prior slicing, so there are no snails or
caterpillars or dirt. But if the cabbage is of top quality, then there’s no problem with that.

Conventional sauerkraut growers lay greater stress on hygiene in general than sauerkraut
growers, included in integrated farming. But few contradiction between former and
modern way of acidification appeared. HACCP system requires precise cleaning schedule,
which was not required in the past. One of the respondents believed that stricter

requirements do not always contribute to the better result:
C (X): ... well, we wash all the basins with a steam at 100° C. We didn’t do that in the past and we
still didn’t have any problems. As I said everything with the steam, so all the cleaning is a hot one
and after slicing we put a plastic foil on the top, the basin is closed immediately and weighted.

3.2.4. Technological process

Sauerkraut growers favour the traditional way of acidification, which includes changing of
acidification method and regular organoleptic testing of the product. Traditional foods
reflect cultural inheritance and have left their imprints on the respective dietary patterns,
despite the fact that contemporary lifestyles do not encourage their preservation in our
daily lives and customs (Trichopoulou et al., 2007). But the feeling and experiences of the
sauerkraut are in contradiction with guidelines, which rest on hazard analysis and
corrective actions on critical points of acidification process. Slovenian draft guidelines of
good hygiene practice for crop production as critical control point during acidification
recommended temperature and pH control (Anon, 2007).

A number of foodborne hazards are capable of surviving fermentation processing
(Motarjemi, 2002). Lactic acid bacteria are widely used in the production of fermented
food, and they constitute the majority of the volume and the value of the commercial
starter cultures. The primary activity of the culture in food fermentation is to convert
carbohydrates to desired metabolites as alcohol, acetic acid, lactic acid or CO,. Alcohol
and organic acids are good natural preservatives, but also appreciated in their own right in
the fermented product (Hansen, 2002). Caplice & Fitzgerald (1999) summarized
characteristic of lactic acid bacteria which are generally mesophilic but can grow at
temperatures as low as 5°C or as high as 45°C. Similarly, while the majority of strains
grow at pH 4.0-4.5, some are active at pH 9.6 and others at pH 3.2 strains are generally
weakly proteolytic and lipolytic and require preformed amino acids, purine and pyrimidine
bases and B vitamins for growth (Caplice & Fitzgerald, 1999). Enteropathogens, such as
enterohaemorrhagic E. coli, show some patterns of acid resistance and may survive certain
fermentation processes. In addition to being an agent for diarrhoeal diseases, food may also
be a vehicle for chemical hazards, whether naturally present in the food (e.g. cyanide) or
contaminating the food as a result of poor agricultural practices (e.g. pesticide residues) or
environmental pollution (heavy metals, dioxins) (Motarjemi, 2002).

The respondents ascribed the great importance to the proper technological acidification
process. But their comprehension differs from the branch's one. Darkening of rooms and

basins were pointed out.
C (I): acidification room must be dark. This is important.
C (IV): well, the room must be dark; otherwise the sauerkraut is soft.

The proper salting method, which has an impact on quality rather then on safety, was
pointed out as well.
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C (I): The biggest problem that can occur in acidification is too much or not enough of salt. If
cabbage is too much salted, the final product is too firm and if there's not enough of salt the
sauerkraut is too soft.

I (VI): If I don’t put enough of salt on the cabbage, the sauerkraut spoils...

Keeping of an optimal temperature (18°C) is important for lactic acid bacteria activity. In
the first three weeks of acidification many of sauerkraut specific aromas, acids and esters
develop. That is why odour and taste defects are result of improper lactic acid
fermentation. In a draft of good hygiene practice guidelines for crop production a
temperature is pointed out as the critical control point in the process of cabbage
acidification. A temperature as an important factor influencing a time and the quality of
sauerkraut were pointed out by both conventional and integrated sauerkraut growers. In the
both group it was stressed that temperature monitoring during acidification is not
necessary. They explained that claim with favourable weather conditions, because the
acidification takes place during autumn, when the temperature is not so high, and with
adequate basins for acidification, which are located in cold basements or in the ground.
Above all their own instinct, experiences in such a production and regular organoleptic

testing were pointed out.
C (III): If a temperature is higher yeast start to develop. But we don’t measure the temperature,
because I have a feeling about it. Our rooms are good, so we don’t have problems with the
temperature.

Their answers to the additional question: »When can you be sure that the sauerkraut is safe
for a consumer?« were unified. They estimate the suitability of the sauerkraut by
organoleptic parameters such as colour, smell, taste and firmness. If the product meets their
criteria, which originate from traditional recipes and long-term experiences, then they can
be certain that the sauerkraut is safe for a consumer.

C (ID): ... well, that can be seen immediately. The sauerkraut is dark, almost brown and soft... one

can never sell such sauerkraut.

C (X): Sauerkraut must give off a pleasant scent, when you open a basin. Once I opened a basin and

the sauerkraut looked fine, but I knew something was wrong. And then it really started to change the
colour. I had to throw the whole basin away.

3.2.5. Other factors

If the respondents' answers were retained, we asked them three additional questions: (1)
“How do you judge importance of packaging for sauerkraut safety and health status of
people?”; (2) “Could you explain when is sauerkraut considered safe for a consumer?”’; (3)
“Who is responsible for informing farmers regarding novelties in the field of food safety?”.
The respondents expose a health status of the food handlers, a packaging impact on safety
of the final product, HACCP system, a responsibility for informing about novelties in
discussed subject and surveillance of food safety assurance directly or when being asked
an additional question.

The respondents link the health status with the difficulty of the performed work and not

with possible infection of the product.
I (VI): ... to record if one is ill or not, makes no sense. If one is ill in one way or other, one can’t
work.

The most of the respondents think that ill person is not able to perform such a hard work as
cabbage acidification that is why they do not link the health status with safety of the final
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product, they see it merely as an ability to work. Only one respondent, a conventional
farmer, stressed it's important for consumer protection that all the working personnel to be

healthy.
C (IV): »During acidification I've been ill only once. Then the work has been performed by the
others, because I was not allowed. There was a risk I could infect somebody.

The respondents do not link a packaging for sauerkraut with safety hazards. Only when
being asked an additional question: »Could the packaging influence the sauerkraut safety?«

most of them believed that the packaging should be clean and made of a suitable material.
C (IV): Well, our basins are made of plastic, of the plastic specially made for cabbage acidification.
The gentleman, who sells the basins, gave us a certificate for the plastic. Customers buy from us
every day, so we put the sauerkraut in 2 or 3 liter bags. Some of the customers buy more sauerkraut,
so for them we pack in pails made especially for sauerkraut.

The sauerkraut growers think that the final product is more important than a packaging,
because they have to sell it to earn the money. But from economic reasons they sell in
cheap packaging like in plastic bags. They stressed that customers prefer to buy smaller

units that is why they don’t need to choose another kind of packaging.
C (I): We sell in ordinary plastic bags, because we sell in a market hall. Because that sauerkraut is
fresh and meant for instant consumption, we don’t put it in pails.
I (V): Good article is sold even without a pretty packaging. These days one does not eat the
sauerkraut every day. When one buys it, one puts it in a pot immediately.

All the respondents are familiar with HACCP, but they don’t believe in it. Because the
legislation requirements they implemented it in their technological process. They
comprehend HACCP system as additional burden, mainly because of the recording the
performed activities and as a work for the inspectors. They believe the recording to be

burdening and unnecessary.
I (VII): For us, the sauerkraut growers, it is not important to fill in the HACCP forms. We know
exactly when to clean or when we sliced the cabbage. One doesn’t forget that, because one is then so
busy. Writing is only an additional work.

Only two of the respondents expressed a positive attitude towards records keeping. A
conventional farmer thinks that above all it is the most important to well organize the work

and then records are no problem at all.
C (I): There's no problem in recording and writing. If one has everything in order and rooms are
prepared according to HACCP, then that's the minor problem.

One of the integrated farmers stressed few advantages and weakness of records keeping.
Because of the long-term experiences he can remember the activities and finds written
records senseless.
I (IX): ... well, some of them are really clever ones. To record the time of slicing ... Usually one
remembers that ... To write down when one sprays to know the abstinence, which makes sense. But
to write down if one is healthy makes no sense. If one is ill, one can’t work. And to write down if
one washes hand is senseless as well. I wash mine 100 times a day. I do it automatically. A lot of
that stuff is unnecessary. Otherwise HACCP is the same as we've done in the past.

The respondents believe that HACCP system brought nothing new or improved the
process, because all the necessary has already been done in the past, before HACCP
became obligatory. That is why they don’t se any sense in it. They think that the feeling

and to work with pleasure are important.
C (III): No HACCP will help if one does not have a feeling and if one doesn’t work with pleasure.
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Dissatisfaction with the inspectors was expressed, because some of them are satisfied when
they see documentation and that formally everything is in accordance with HACCP

system. They are not interested in the actual state.
C (I): Inspectors are only interested in a paper. As long as everything is in writing, everything is
OK. The sauerkraut was good even before HACCP.

The respondents are disappointed with the Chamber of Agriculture and Forestry of the
Republic of Slovenia and inspectorates in connection with informing the farmers and
sauerkraut growers. They are left to their own resources, in spite of paying membership fee

in the Chamber of Agriculture and Forestry.

C (III): T don’t know who's responsible. We pay fees, but the Chamber of Agriculture and Forestry
doesn’t do anything. There are some seminars, but mainly about the spraying. There are the strictest
requirements there. Our parents taught us how to make the sauerkraut and they were the best
teachers. For work you have to have a feeling and one has to work with a pleasure.

C (I): The inspectors visit us at least five times a year; all kinds of inspectors, health, agricultural
and market inspectors. Each of them wants to have something different. But they can’t teach us,
because we know more than them.

They are informed through the media and through consultation with other sauerkraut

growers.
I (VIID): I don’t know who's responsible, ... probably us. Sometimes we consult with one another,
other times one hears something from the inspectors.

They get little information from inspectors when they visit them. They say that the visits
by the inspectors are frequent. They stressed that quality and amount of information

depend upon individual inspector, but above all on their education in technology field.
I (IX): ... these days everybody knows everything. All of them are so clever, but they don’t know
much about the cabbage. Sometimes I have to teach the inspectors. Well they haven't made any
sauerkraut so far, so they can’t know, even if they are experts. The praxis is something different.
Everything depends on us. We don’t get much help. That is something we expected from the
beginning.

4. Conclusion

A combination of quantitative and qualitative methods was used in the research, because
topics can be discussed more complete and in deep. A contribution of using the qualitative
methods lays in deep view in experience and comprehension of studied phenomenon. They
enable inclusion of individual experiences, which can not be obtained by quantitative
methodology, which have been confirmed by the results of the research (Strauss, 1996).

An analysis of the quantitative research discovered that recording in process of
acidification is very important for the sauerkraut growers. The influence of HACCP system
training is evident, because in those trainings importance of record is pointed out. An
analysis of the qualitative research showed that filling in the forms represent to the
producers an additional work, which in their opinion is senseless. They believe it is
necessary only because of the inspectors.

The results of both of the research are equal regarding a temperature importance for
acidification process. But the qualitative research found out that the temperature represents
no problem for the sauerkraut growers, because it takes place during autumn. They stressed
that a temperature recording makes no sense, because the organoleptic testing shows the
quality of the sauerkraut.
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In both of the researches we found out that plant protection products usage depends upon
desire for the quality product and higher quantity of the latter. The respondents are aware
of dangerous use of plant protection products for people and the environment. The
qualitative analysis pointed out a desire to be informed, because the instructions for
preparation of pesticide solutions are too complicated.

One of the key characteristics’ express in both researches is importance of hygiene, which
sauerkraut growers find important and a basis for the production of the product quality and
safety. The quantitative analysis shows that sauerkraut growers are not educated enough
with health risks during production process. By qualitative analysis it was found that the
health status of staff is connected with a hard work rather than with a possibility of product
contamination. The quantitative results show rather good level of information obtained
regarding good practices and HACCP system. In qualitative research a disappointment
with the experts (advisors and inspectors) is pointed out. The respondents believe that a
quantity and a quality of information depend upon the experts’ personality and knowledge,
which they were estimate inadequate. To improve respondents’ negative attitude against
safety demands set by the national law and guidelines it is necessary to restore constructive
cooperation between experts and sauerkraut growers.

The combination of the research methodology has shown the connection between the
results from both studies. The qualitative analysis additionally stresses some of the
contrasts (attitude toward the work / HACCP requirements, personal feeling for safety and
quality of a product / legal demands for record keeping) and differences between the laic
(experiences of sauerkraut growers) and a professional comprehension of hazards (legal
demands for primary production) during production process.

We can conclude that food safety have to be treated as a whole from natural to social
sciences. In daily practice most of the critical points are hanging on particular person on
particular place. If we do not perform adequate training, appropriate education within
human resources (including experts and food handlers) we can not expect to have
professionals with highly developed skills or high knowledge what makes sufficient food
safety through food supply chain.
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2.2.2 Consumer interpretation of the term food safety

Razumevanje pojma varnost Zivil med potro$niki

Mojca Jevsnik, Valentina Hlebec in Peter Raspor

Acta Alimentaria (2008), oddano po recenziji

Pojem varnost zivil je definiran in dobro poznan v strokovnih krogih. Pri raziskovanju
laicnega razumevanja pojma med potros$niki so ugotovljene nove dimenzije pogledov na
varnost zivil, ki so lahko uporaben vir pri pripravi izobrazevalnih gradiv. V raziskavi je
bila uporabljena metoda kvalitativne analize vsebine odgovorov respondentov na odprto
vprasanje: »Kako razumete pojem varnost zivil?«. Predstavljeni rezultati so del SirSe
raziskave z naslovom »Potros$niki in varnost zivil«, ki je potekala od januarja do marca
2006, med potrosniki (n=1030) v razli¢nih krajih po Sloveniji. Opravljena je bila tematska
analiza 934 odgovorov na odprto vprasanje. Rezultati kaZejo vsebinsko bogato in
terminolosko razli¢no interpretacijo pojma varnost zivil, ki bi lahko bila dobra podlaga pri
oblikovanju izobrazevalnih strategij za potro$nike. Prepoznanih je pet enopomenskih
tematskih kategorij (A: Skoduje zdravju, B: zdrava hrana, C: metoda proizvodnje, D:
tehnoloski proces, E: nadzor) in ena veCpomenska kategorija F, ki vkljuuje vsebinsko
celovitejSe razumevanje obravnavanega pojma. Nakazuje se povezava med izjavami
respondentov, uvrSenimi v kategorijo A »$koduje zdravju« (38,4%) in strokovno definicijo
varnosti zivil, ki pojem opredeli z izrazom »brez dejavnikov tveganj«.
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Abstract

The meaning of the term “food safety” is well known and defined in expert circles. But in
researching how the term is interpreted by consumers, new dimensions are opening, which
can be used as a guide in preparation of educational material for consumers. In the paper
the authors analyse statements made by consumers when answering the question, “How do
you interpret the term food safety?” The results are part of an extensive research titled
“Consumers and Food Safety”, which took place from January to March of 2006, among
1030 respondents from different places in Slovenia. Findings of quota sample show
considerable terminological diversity among statements made by respondents regarding a
description of the term “safe food”. Based upon the code assignment five one meaning
thematic categories were identified: A: Harmless for health, B: Healthy food, C:
Production method, D: Technological procedure, E: Surveillance. The answers with
extensive content included more one-theme categories and were classified in a category F.
This category indicates the complex comprehension of the term food safety and the need to
understand the relations between the answers. The results show a connection between
38.4% of consumers' statements in category A, (harmless for health), and a definition of
food safety which mentions the term “without hazards”.

Key words: Consumer, Food safety, Qualitative survey
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The principal objective of the new general and specific hygiene rules is to ensure a high
level of consumer protection with regard to food safety. Food business operators shall
ensure that all stages of production, processing and distribution of food under their control
satisfy the relevant hygiene requirements laid down in the Regulation (EC, 2004). The
demand of application a Hazard Analysis and Critical Control Point (HACCP) system
principles became a law in the European Union (EU) in January 2006.

Food safety has emerged as an important global issue with international trade and
public health implications. In response to the increasing number of food borne illnesses,
Governments all over the world are intensifying their efforts to improve food safety
(SUDERSHAN et al., 2007). Weak food safety systems can lead to a higher incidence of
food safety problems and diseases caused by micro-organisms such as Salmonella, E. coli,
Campylobacter, and Listeria, by residues of agricultural chemicals (pesticides, veterinary
drugs, etc.) and by the use of unauthorized food additives. Diarrhoeal diseases alone,
mainly due to unsafe food and water, kill 1.8 million children every year (WHO,
2007).The consequences of carelessness and mistakes or negligence of food safety
requirements can be fatal for consumers (RASPOR, 2004), especially for vulnerable
groups such as elderly people, pregnant women, immune-compromised people, and
children (McCABE-SELLERS & BEATTIE, 2004).

Food safety is a term which is used in different fields such as agriculture, food
production, nutrition and medicine. Many requirements have to be respected, as well as the
scientific and professional principles that are key points in assuring safe food through the
food supply chain. Food safety is defined as a degree of confidence that food will not cause
sickness or harm to the consumer when it is prepared, served and eaten according to its
intended use (FAO/WHO, 2003). All hazards must be identified and removed or restrained
to an acceptable level. A hazard can be defined as a biological, chemical or physical agent
in a food, or condition of food with the potential to cause an adverse health effect (EC,
2002). If we move to a wider definition of food safety, nutrition value of food is also
important. Risk assessors and risk managers are becoming now aware that public
perceptions of risks and benefits of food are crucial for the future acceptance of a
technology or product (VERBEKE et al., 2007). Food safety assurance is one of the most
important tasks initiated in the European Union.

To achieve global food safety, consumers should be well informed regarding basic
principles of food safety practice at homes (Good Housekeeping Practice), because food
safety begins and ends at consumer daily practice (RASPOR & JEVSNIK, 2008). JONES
(1998) stressed that it is by all means important to pay attention to hygienic measures and
that they can decrease numerous potential risk factors, which stresses the importance of
acknowledging HACCP principles also at home. A review of consumer food safety studies
indicates many gaps which have impact on foodborne illnesses in the home (JAY et al.,
1999; YANG et al.,, 2000; LI-COHEN & BRUHN, 2002; HILLERS et al., 2003;
KENDALL et al., 2004; GARAYOA et al., 2005; KENNEDY et al., 2005; UNUSAN,
2007; JEVSNIK et al., 2007a; JEVSNIK et al., 2007b). Epidemiologic surveillance
summaries of foodborne illnesses clearly indicate that consumer behaviours, such as
ingestion of raw/undercooked foods and poor hygienic practices, are important
contributors to foodborne outbreaks (PATIL et al., 2004). Epidemiological data from
Europe, North America, Australia and New Zealand indicate that a substantial proportion
of foodborne illnesses are attributable to improper food preparation practices in
consumers” homes (REDMOND & GRIFFITH, 2003). To achieve adequate food safety, a
coordinated plan is needed for all involved in the food chain, including primary and



Jevs$nik M. Integralno vrednotenje vkljucitve sistema HACCP pri zagotavljanju varnih zivil. 149
Dokt. disertacija. Ljubljana, Univ. v Ljubljani, Biotehniska fakulteta, 2008.

secondary production, distributors, and consumers (GARAYOA et al., 2005). In Slovenia
there is a similar situation as identified in Spain (GARAYOA et al., 2005) so in the last
few years most of the work has been centred on hazard control in the production sector, but
the government has not dedicated the same effort to improving food safety education of
consumers. Effective risk communication to inform consumers of the possible health risks
of foodborne illnesses and encouraging safer food handling practices in the home is
probably the best way to ensure food safety at the consumer end of the food chain (PATIL
et al., 2005).

Field of food science and technology is a part of natural science and thus researched
mainly with quantitative methodology. But it is encouraging that some food safety
researchers decided to use also qualitative methods lately. The fact that a person is and will
be responsible for food safety calls for an in-depth analysis and understanding of
individual’s reaction to received information (JEVSNIK et al., 2006). The ultimate targets
in food safety circle are consumers. To assure entire food safety it is necessary to educate
consumers and study their needs and aspects of consumer satisfaction. Consumers are not
provided with sufficient, processed and easy-to-understand information (BANATI &
LAKNER, 2006).

The aim of the study was to establish the comprehension of and familiarity with the
term “food safety” among consumers in Slovenia.

1. Methods

A cross-sectional study of consumer food safety knowledge and practices was conducted
from January to March 2006 in different parts of Slovenia. A food safety and nutrition
questionnaire was designed, which consisted of demographic questions (gender, age,
education, marital status) and 48 questions covering issues related to food safety and
nutrition habits. The questionnaire was pilot tested by 20 participants during October and
November 2005 to confirm question clarity, identify response options, and gauge likely
interview duration. The questionnaire was revised on the basis of pre-test results and other
recommendations.

The revised questionnaire was divided into four sections: (1) a demographic
section, (2) food safety knowledge, (3) food safety practices from purchase to home, and
(4) food handling practices at home. One question in section one was an open type: “How
do you interpret the term food safety?” Each questionnaire took approximately 20 min to
complete. Data were collected on weekends and weekday afternoons when a member of
the particular target group would most likely be at home or in the shopping centres. A
quota sample of 1030 consumers was obtained. Gender and age distribution were
controlled (to assure a balanced structure of the sample) by thirty-five interviewers, each of
whom distributed 30 questionnaires. Interviewers were trained, final-year University
students, who visited selected households or interviewed consumers in larger shopping
centres across Slovenia. Interviewers briefly explained the purpose and nature of the study
to the potential adult respondent (over 18 years of age), and sought permission for
inclusion of their views in the survey. To guarantee anonymity of respondents and enable
easier identification of questionnaires, identity numbers were assigned to each
questionnaire when collected at the College of Health Studies. As students conducted
interviews in their home cities, a considerable geographical distribution of data was
obtained. The questionnaire responses were analyzed using SPSS version 13.0 software.

This study presents the results of qualitative content analysis of one open question,
which was part of an extensive research titled “Consumers and Food Safety” (JEVSNIK et
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al., 2007a). For analysing the open question “How do you interpret the term food safety?”
we used the description method based on qualitative content analysis (DENZIN &
LINCOLN, 1994; MESEC, 1998), which is based upon grounded theory (STRAUSS,
1996). Methodology used helped us to identify the key thematic viewpoints of the term
“food safety” comprehension among respondents. Validity of the interpretation is justified
by the expert triangulation. Three researches of different expert pre-knowledge and
research experiences were included in the interpretation. The basis for the qualitative
content analysis represented the transcripts of the answers to the mentioned question. The
answers were suitable marked and a numbers of individual questionnaires were added to
the research code (CFS) The transcript of the answers had 31 pages. The content analysis
was started by assigning the codes to the major topics. The codes were assigned to
individual statements or parts of the statements according to repeated reading of the
answers. Codes were joined in thematic categories. The categories and the codes had been
upgraded until the majority of the respondents’ statements could be organized. Answers
were even further interpreted in greater detail (as allowed by the length of answers) and
characteristic, possible influences, consequences, but mainly mutual relations were
differentiated.

2. Results and discussion

2.1. Profile of respondents

A total of 1030 questionnaires were obtained. Demographics characteristics of survey
participants are listed in Table 1. The majority of respondents were female (60.1%). Most
of the respondents were married with an average age of 38 (SD: 14.1) and had a secondary
school education.

Table 1. Demographic characteristics of respondents

Demographic characteristics n %
Gender (n = 1028)
Male 410 39.9
Female 618 60.1
Age group (n=1023)
<30 417 40.8
31-49 380 37.1
>50 226 22.1
Education (n = 988)
Primary school or less 344 34.8
Secondary school 426 43.1
Higher education 218 22.1
Marital status (n = 985)
Married or living together as married 612 62.1
Single 203 20.6
Separated or divorced 170 17.3

*Number of respondents.

2.2. The term “food safety” comprehension

Among 1030 consumers nine hundred and thirty four (90,7%) answered the open question:
“How do you interpret the term food safety?” The consumers’ answers were read through
many times in order to get an impression of the whole answer. Differences in language
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style or language differences among the answers were determined. There were not many
sentences with extensive or structured content. Language variety was strongly expressed as
well. Based upon the code assignment five thematic categories were identified (Table 2);
A: Harmless for health, B: Healthy food, C: Production method, D: Technological
procedure, E: Surveillance. Fourteen answers were excluded from the qualitative content
analysis because they did not meet the content criteria. For example ten respondents
answered with the statement, "I do not know." Three respondents indicated they do not
trust in food safety (e.g. “Safe food does not exist.”, “Food safety is a vision.”, “Everything
is artificial.””). One respondent did not understand the term food safety (e.g. “That does not
exist, this is not a term.”). ROHR et al. (2005) reported that food quality and food safety
are abstract terms which can be interpreted in various ways. They also emphasise that it is
important to take subjective interpretations into consideration are in relaying information
to consumers at.

Table 2. Determination of thematic categories, based on code assignment upon respondents
description of the term food safety

Thematic category Codes

A - Harmless for health

more proper, acceptable, edible, suitable, faultless, unspoiled, does not set off
poisoning, good, trust its quality, clean, without hazards, without consequences,
safe for consuming, without harmful additives, without micro-organisms, does
not set off health problems

B — Healthy food

healthy, provides a state of health (good feeling), tasty, fresh, good, without
cholesterol, high nutritional value, contains whole grains, high energy value in
moderate amounts, protect human health, balanced food

C — Production method

ecological, biological, homemade, natural, grown without pesticides, grown
without artificial manure, known producer, self-grown/produced

D - Technological procedure

date of usability, packaging, declaration, technological procedure, without
supplements (additives, preservatives, colorants)

E - Surveillance

under surveillance, adhering to regulations, inspected, certificate of quality

The majority of respondents (76%) describe the term food safety with one meaning.
According to the content of answers we ascribe them codes, which describe the meaning of
similar answers. Then we classified them into thematic categories, presented in Table 2.
The answers with extensive content (24%) included more one-theme categories. They were
classified in a new category F (Fig 1). This category indicates the complex comprehension
of the term food safety and the need to understand the relations between the answers.
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Fig. 1. Ratio of individual thematic category, identified according to respondents answers

The statements classified in thematic category A show a strong connection of the term food
safety with hazards. This means that respondents connect the term safe food with the
consequences that can occur if food is not safe. The results of EUROBAROMETER
(2006) also show that consumers are concerned about topics like GMO, hormones,
influence on their health, microbiological and chemical contamination. The thematic
category A was the most frequent (38,4%) in single-meaning statements made by the
respondents. More detailed analysis divided this category into two qualitative levels:
negative and positive comprehension. The positive comprehension is marked by the topics:

suitable, acceptable, safe.

CFS [356]: Suitable for consumption.

CFS [195]: Safe for consumption.
The negative comprehension of the term is marked by topics: risk, harmless, unsuitable,
food poisoning.

CFS [195]: That is not dangerous for health.

CFS [195]: Safe food is food that does not cause food poisoning.

CFS [309]: Does not cause health problems.

CFS [610]: That is not risky.

Consumer concern about dangers associated with food is high. Due to recent food crises in
Europe, food quality and food safety have become a hot topic in the media. Risk
perception research indicates that lay people perceives risks differently from experts
(SLOVIC, 1993). The literature on public perceptions of food related hazards is relatively
recent (SPARKS & SHEPHERD, 1994a, b; FIFE-SCHAW & ROWE, 1996; GROBE et
al., 1999; WILLIAMS & HAMMITT, 2001). The research has suggested that the public’s
reaction to risk is underpinned by quality hazards not taken into account by experts
(SLOVIC, 1993). Public opinion on the evolution of food safety over the last ten years is
divided: 38% consider that it has improved, 29% feel that it has stayed about the same and
28% believe that we are now worse off (EUROBAROMETER, 2006). Communicating
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about risk and hazard should be an interactive exchange of information about risk and non-
risk factors pertaining to risk management (BRUHN, 2005). It is necessary to
communicate about risks and to provide consumers with science-based information relative
to the risk and benefits of an issue. Only conscious consumers can use and understand
information of the science in combination with their values and life style to make
decisions. Consumer research provides information essential for designing and evaluating
communication efforts. An effectively communication strategy moves people toward a
more accurate perception of the likelihood of ill effects and empowers people to make
informed decisions relative to potential benefits. Global food safety will be achieved only
than, when every single link in the food chain will entirely (in its indoor and outdoor
environment) become master of its particular area and will trust in activity of both previous
and following link in the food safety circle »from farm to table«, not ignoring consumer as
the one who should be aware of potential risks, proper handling and preparation of food for
safe and balanced everyday meal (RASPOR & JEVSNIK, 2008).

Seventeen percent of respondents’ answers were classified in the thematic category
B, which reflects the connection of the term safe food with the concept of healthy food.
Health is the most important personal capital and it is fundamental for quality of life. This
information is not a surprise because people are generally concerned about their health and

are sensitive for any kind of information regarding health benefits.
CFS [605]: Safe food is food which protects us and has a good impact on health.
CFS [522]: If you eat more vegetables than meat, than you eat safe food.
CFS [417]: We use foodstuff with less fat and more foodstuffs that are rich with omega 3; we also
use balsamic vinegar.

Food, eating and nutrition are shaped by culture. More than half of the Europeans believe
that healthy nutrition has a positive effect on staying healthy and prevention of diseases.
Greater cross-cultural variability was observed in the perceived barriers to healthy eating.
The most important barrier categories reported were lack of time and self-control. The
majority of Europeans believe there is no need to change their eating habits as they were
already healthy enough (SABA, 2001). VERBEKE et al. (2007) reported that consumers
place much importance on factors that may not contribute to technical risk estimates, while
apparently underestimating other factors, which potentially represent a substantial threat to
the human health.

In seven percent of respondents’ answers the term food safety were described as
some kind of production method. Through analysing respondents’ answers we perceived
fear, because they stress the importance of home food production and organic production.
Thematic category C is strongly connected to methods of food production and it is obvious

that this group of respondents do not trust in other conventional food production methods.
CFS [348]: Produced in a healthy way, I mean bio or organic production of food.
CFS [87]: Food produced without artificial manure or food that I produce on my one.
CFS [357]: Food bought by a farmer, that I personally know and I know the way of the production.

The organic food markets and this type of farming are growing fast. SIDERER et al.
(2005) reported that consumers, due to health concerns, environmental consciousness,
social status consideration and other reasons are interested in the organic farming products.
At the same time, they want to have more information on these products they eat and
usually buy at higher prices.
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Thematic category D represent 11% of the respondents answers and it is strongly
connected with technological process of food production. In respondents’ statements
importance were stressed on proper storing of foodstuffs, labelling, durability date and

food additives.
CFS [229]: Food, which is safe, must have a printed date of durability and undamaged packing.
CFS [425]: That all criteria are considered during preparation: temperature, distribution, storage.
CFS [311]: Food, which is well prepared and that has had the time to be sufficiently cooked.

Food safety can be mishandled at any number of places during food preparation, handling
and storage (UNUSAN, 2007). JEVSNIK et al. (2006) analysed barriers or hindrances
which have impact to the effective implementation of HACCP in food production units,
described by authors of analysed scientific and professional’s articles. They found out that
almost half of all barriers belong to human factor (e.g. insufficiently trained and educated
employees). According to GRIFFITH (2000) one of the major problems is that the food
workers often lack interest and they often have a negative attitude towards food safety
programs. Foods consumed in institutions and other foodservices are considered the
leading locations for foodborne outbreaks (IVZ, 2005). The latter indicates correlation
between the term food safety interpretation and location, where food poisonings are more
frequently occur.

Food that meet legislative requirements, that is regularly controlled and under
inspectors supervision is important to 3% of the respondents. Trusting in quality
certificated could be perceived in some of the statements. All these codes which

determined respondents statements were described with thematic category E.
CFS [34]: Food, which is consistently supervised from production to consumer.
CFS [144]: Food, which is controlled by different specialists during processing.
CFS [143]: Food, which is produced, stored and offered according to regulations

In the study by ROHR et al. (2005) it was found that food safety can be employed as a
credence dimension. Credence attributes are characterised by a higher need of information.
In their study they communicated food safety by mentioning an intensified inspection.

2.3. Relations among respondents’ statements

Answers with extensive content (24%) included more one-meaning thematic categories (A,
B, C, D, E), that is why they were joint in the thematic category F (Fig 2). The
respondents, who described the term food safety as multi-mining, understand the
mentioned term as more complex. In the thematic category F there were 19,6% of
combinations which included two one-meaning thematic categories, 3,7% of combinations
which included three one-meaning categories and 0,5% of combinations which included
four one-meaning categories. The category A was mentioned in more than half (14,7%) of
combined statements (Fig.2), which means that the majority of the respondents connect
food safety with hazards for human health.
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Fig. 2. Description of the thematic category F, which is composed as a combination of
two, three or four basic categories (A: Harmless for health, B: Healthy food, C: Production
method, D: Technological procedure, E: Surveillance)

Results of our study have shown three groups of respondents regarding their opinion
toward food safety. In the first group there are those, whose statements are the closest to
the professional definition of food safety and ascribed food safety as hazards to human
health. In the second group respondents are health and well being oriented, and in the third
group included the respondents, for whom production process in general is important. The
results can confirm that nearly the third of consumers come near the professional food
safety definition, which indicates impact of the media on awareness of the people in that
group. The remaining two groups are partly close to the explanation of the professional
definition. The fact that interpretation of the term in the second and the third group are
connected to general health concern must not be ignored. Understanding of risk and
perceptions of reliability could lead to more effective food policies aimed at maintaining
consumer confidence in food safety (ROSATI & SABA, 2004). The consumers’ answers
are an indication of the impact of media on such a global food affairs. Beside that,
awareness of the ongoing duty of each citizen is also noticed. For example a survey by
BANATI & LAKNER (2003) shown that most of the Hungarian consumers want to be
informed on the GM-content of food. These duties are shown as each citizens’
responsibility for his/her health which is based on recognizing individual needs, on the
ability of critical decision-making and on accepting the responsibility that comes with the
pursuit of a healthy lifestyle.

3. Conclusion
In qualitative research a frequency of a certain result can not be interpreted in the same
way as in quantitative research. Results can not be generalized as well, but nevertheless
some elements and relations, repeated in food safety comprehension were disclosed. For
more detailed research and understanding of the latter, the other way of data collecting e.g.
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semi-structured interview, which could enable the more in depth data, should be selected.
Food safety can be considered as potential factor on human health from consumer point of
view.

It was demonstrated that more than half of the respondents understand the term
food safety correctly, comparable with professional definition. In one-meaning statements
it was connected with hazards for human health and in multiple-meaning statements it was
understudied as factors, important for total food supply chain safety. A complexity of the
term studied asks for deeper, multi-dimensional approaches in researching these
phenomena.

The results of performed analyses can be an effective tool for creating educational
material for consumers. For efficient risk communication, scientists and/or educators must
identify the full range of consumer concerns. Risks should be determined and monitored
and consumers should be educated how to control and/or reduce them. When this trust is
established than benefits provided by new product or technology are public acceptable.
Lack of knowledge and misunderstanding can lead consumers to avoid new or traditional
products that offer important benefits. Consumers’ interpretation of the term food safety is
extremely important issue for producers, but can not be delivered properly to the consumer
if education is not involved.

*Mojca JevSnik would like to acknowledge College of Health Studies, University of
Ljubljana for part of material costs required for this study.
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3 POVEZOVALNA RAZPRAVA IN SKLEPI

Izhajajo¢ iz delovne hipoteze (A in B), predstavljene v Preglednici 1, smo prisli do
pomembnih ugotovitev s ciljem integralnega vrednotenja vkljucitve sistema HACCP pri
zagotavljanju varnih Zivil.

Glavni namen dela je ugotoviti dejansko stanje obvladovanja varnosti zivil na razli¢nih
stopnjah Zzivilsko/prehransko/oskrbovalne verige. Zaradi kompleksnosti obravnavane
tematike je delo sestavljeno iz petih elementov, od katerih vsak element predstavlja
zakljuceno enoto in je hkrati povezovalni ¢len z ostalimi elementi. Prvi element raziskave,
obravnavan v delu »Good nutritional practice from producer to consumer«, opisuje
izhodisCa problematike zagotavljanja varnosti zivil in izpostavi tveganja v
zivilsko/prehransko/oskrbovalni verigi, ki jih predstavljajo razlicne, med seboj formalno
nepovezane, dobre prakse in ¢lovek v sistemu HACCP. V drugem elementu raziskave,
objavljene v delu »Meta-analysis as a tool for barriers identification during HACCP
implementation to improve food safety«, je opredeljen raziskovalni problem, ki vkljucuje
celovit pregled literature o vrstah in vzrokih ovir pri vzpostavitvi in obvladovanju sistema
HACCP. Objektivna ocena higiensko tehni¢nega stanja v prehranskih objektih je
predstavljena kot tretji element in je objavljena v delu »Hygienic status of small and
medium sized food enterprises during adoption of HACCP system«. Delo zdruzuje celovit
vsebinski in metodoloski pristop pri prouc¢evanju ovir za ucinkovitost sistema HACCP v
prehranskih objektih. Cetrti element obsega analizo dejanskega stanja obvladovanja
varnosti zivil v pridelavi, proizvodnji, prometu, pripravi in ravnanju z Zzivili doma.
Rezultati analize so obravnavani v petih delih: »Attitudes towards national safety and
hygiene demands (GAP, GHP, HACCP) among Slovenian sauerkraut growers«; »Integrity
insight in maintaining food safety among food handlers in Slovenia«; »Consumers’
awareness of food safety from shopping to eating«; »Food safety knowledge and practice
among pregnant and non-pregnant women in Slovenia« in »Consumer interpretation of the
term food safety«.

Peti element » Tveganja na poti od polja do mize« zdruzuje rezultate vseh zgoraj navedenih
raziskav in jih povzema v slovenskem jeziku. Namen tovrstnega preglednega dela je
prikazati pomembne ugotovitve na podro¢ju zagotavljanja varnih zivil v
zivilsko/prehransko/oskrbovalni verigi in opozoriti na pomembnost razvoja in poenotenja
strokovne terminologije na podrocju varnosti Zivil.

Namen prvega elementa raziskave je predstaviti in analizirati vrste in namen sedanjih
dobrih praks skozi zgodovinski oris potrebe po vzpostavitvi dobre proizvodne prakse, ki je
postavila temelje za razvoj ostalih praks. Predpostavljali smo, da ima lahko sedanji nacin
obvladovanja varnosti zivil pomanjkljivosti v smislu samozadostnosti posamezne dobre
prakse in nepovezovanja vkljucenih v zivilsko/prehransko/oskrbovalno verigo, vklju¢no z
zadnjim ¢lenom verige, s potroSnikom.

Skozi vsebinsko analizo obstojeCega sistema za zagotavljanje varnosti Zivil in aktualnih
dobrih praks smo ugotovili, da v vseh dosedanjih sistemih in praksah ne najdemo dobre
prakse, ki bi obsegala vse postopke, pomembne za pridelavo, predelavo in dodelavo ter
pripravo zivila/hranila/obroka za konc¢nega potrosnika. Izkaze se, da se vsi sistemi
celovitega obvladovanja kakovosti, kamor sodijo dobre prakse in sistem HACCP,
priblizujejo potrosniku, vendar se ga ne dotaknejo, ¢eprav so postavljene z namenom, da bi
mu sluzile, ga puS€ajo zunaj svojega obsega. Pomanjkljivost sedanjih sistemov je v njihovi
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samozadostnosti, ker temeljijo na obvladovanju postopkov dela, specifi¢nih za posamezno
prakso in ne na upoStevanju realnosti dotikajo¢ih se sistemov. Z vsebinsko analizo
koncepta posamezne dobre prakse, izhajajo€ iz aktualnih definicij posamezne prakse, smo
dolo¢ili glavna podrocja delovanja posamezne prakse ter spremljajoca podrocja, ki celovito
opredelijo posamezno prakso (opisano v poglavju 2.1.1). Z iskanjem skupnih vsebinskih
konceptov dobrih praks smo identificirali Sest podrocij, ki so znacilna za vse dobre prakse,
in sicer: komunikacija, nadzor, dokumentacija, izobraZevanje, Ccloveski viri in
usposabljanje. Znacilnost skupnih podrocij je, da so v neposredni povezavi s ¢loveskim
faktorjem, katerega znanje, ves¢ine in pretok informacij so pogoj za zagotavljanje varnosti
zivil v danem okolju. Izhajajo¢ iz omenjenega spoznanja in z namenom uravnotezenja
analiziranih sistemov, ki bi se morali celovito osredotociti na zagotavljanje varnosti zivil,
je kot rezultat obstojeCega stanja predlagan nov pristop, imenovan Dobra prehranska
praksa (DPP). Gre za nov pristop k obvladovanju varnosti zivil, ki v cilju zagotavljanja
celovite oskrbe potrosnika z zdravstveno ustrezno hrano/Zivili, temelji na izobrazenem in
strokovno usposobljenem cCloveku, ki vstopa v sistem. Prikazana je pomembnost
zdruzevanja sedanjih nacinov obvladovanja varnosti zivil znotraj DPP, ki vkljucuje
potrosnika in zdruzuje vse sisteme, ki ob postavitvi DPP postanejo le podsistemi.
Strukturno je DPP predstavljena kot platforma varnosti zivil (Slika 3, str. 20), ki zdruzuje
podsisteme sedanjih devetih dobrih praks in sistema HACCP ter jasno opredeli novo
dimenzijo tveganj pri zagotavljanju varnih zivil, t.i. loveski faktor.

3.1 POVEZOVALNA RAZPRAVA

Z namenom preverjanja delovne hipoteze (A in B) so v znanstvenih delih uporabljeni
razli¢ni metodoloski pristopi, in sicer: kvantitativni, kvalitativni in kombinirani. Tako prvi
kot drugi del hipoteze smo z razli€nimi raziskovalnimi instrumenti preverjali v vseh
stopnjah zivilsko/prehransko/oskrbovalne verige (Preglednica 1).

Preglednica 1: Rezultati preverjanja delovne hipoteze: (A) Medsebojno nezaupanje in
nesodelovanje vklju¢enih v posamezno stopnjo Zivilske verige je vzrok neucinkovitosti sistema
HACCEP ter (B) Do nedopustnega odstopanja v sistemu HACCP pride v kriti¢nih razmerah zaradi
Cloveskega faktorja in prikaz uporabljenih metodoloskih pristopov ter merskih instrumentov v
publiciranih znanstvenih delih.

St.! Metodoloski pristopi / Hipoteza

merski instrumenti A B

2.1.2 | Meta-analiza - +
2.1.3 | Opazovanje + +
Strukturirani intervjuji + +
Objektivna ocena snaznosti - +

2.1.4 | Anketni vpraSalnik + +
2.1.5 | Anketni vpraSalnik + +
2.1.6 | Anketni vpraSalnik + +
2.2.1 | Anketni vpraSalnik - +
Nestrukturirani intervjuji + +

2.2.2 | Kvalitativna analiza vsebine + -

! Zaporedna §tevilka znanstvenega dela, predstavljenega v poglavju (2.1) Objavljena znanstvena dela in (2.2)
Ostalo povezovalno znanstveno delo.
2 Potrditev hipoteze (+), zavrnitev hipoteze (-).
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Vsebinske in metodoloSke ugotovitve rezultatov meta-analize (opisano v poglavju 2.1.2) so
bile vodilo pri oblikovanju merskih instrumentov za potrebe raziskave, ki so raziskovani
problematiki primerno vkljucevali tako kvantitativne kot kvalitativne pristope, podrobneje
predstavljene v posameznih znanstveno raziskovalnih delih.

3.1.1 HACCEP kot dejavnik sodelovanja v Zivilski verigi

Poglavje zacenjamo s spoznanjem o terminoloski nepoenotenosti na podroc¢ju varnosti zivil
(opisano v poglavju 2.1.2). Ce izpostavimo termin »Zivilska veriga« ugotovimo, da je
preozek in nepoenoten s pomenom besede v angleskem jeziku »Food Supply Chain«, od
koder je bil povzet. Ce Zelimo natanéno pojasniti in razumeti slogan, ki se v angleskem
jeziku glasi »From Farm to Fork«, v slovenskem pa »Od polja do mize« ali »Od vil do
vilick, je potrebno termin »zivilska veriga« preimenovati \%
»zivilsko/prehransko/oskrbovalna veriga«. Nov termin izpostavi tri pomembna podrocja:
zivilstvo, prehrano in oskrbo, ki poveZzejo dobre prakse na poti od polja do mize v sklenjen
krog zagotavljanja varnih in zdravih zivil za potrosnika. Sporocilo nove terminoloske
paradigme poudari koncept zdravja in varnosti, ki sta gradnika kakovosti zivljenja.

Prvi del hipoteze (A), ki pravi, da je medsebojno nezaupanje in nesodelovanje vklju¢enih v
posamezno stopnjo zivilske verige vzrok neucinkovitosti sistema HACCP, smo z rezultati
meta-analize (opisano v poglavju 2.1.2) ovrgli. V celoti (opisano v poglavju 2.1.4) ali
delno (opisano v poglavjih 2.1.3 in 2.2.1) smo jo potrdili v raziskavah, ki obravnavajo
zaposlene pri delu z zivili. Prav tako smo jo v celoti potrdili v raziskavah, ki obravnavajo
potrosnika (opisano v poglavjih 2.1.5, 2.1.6 in 2.2.2).

Raziskava o aktivnostih in dejavnikih, ki vplivajo na zagotavljanje varnosti zivil, med 386
zaposlenimi v gostinstvu, proizvodnji in trgovini, je omogocila odkriti bistvene elemente,
ki kot zakriti dejavniki tveganj vplivajo na ucinkovitost sistema HACCP (opisano v
poglavju 2.1.4). Elementi so vezani na medsebojne odnose na delovnem mestu (vertikalne
in horizontalne), zadovoljstvo z delom in motivacijo za delo. Zanimivo je, da bi vecina
zaposlenih ponovno izbrala podjetje, v katerem so zaposleni, e bi se Se enkrat odlocili za
isti poklic, vendar se s to trditvijo strinja znacilno ve¢ trgovcev kot proizvajalcev. Manj
pozitivne so trditve, ki se nanaSajo na zadovoljstvo s placo, zanimivost sedanjega dela in
komunikacijo med sodelavci in nadrejenimi. Z lestvico, ki je merila mnenje zaposlenih o
sodelavcih, smo ugotovili visoko stopnjo strinjanja s trditvami, ki se nanasajo na dobro
razumevanje s sodelavci, vendar se razlike v povpreénih vrednostih po skupinah
zaposlenih znacilno razlikujejo. Proizvajalci so znacilno slabSe ocenili razumevanje s
sodelavci, saj jih le-ti bolj ovirajo in imajo od njih manj pomoci kot gostinci. Prav tako so
proizvajalci mnenja, da jih sodelavci znacilno bolj ignorirajo, so bolj sebicni in se manj
zavzamejo za njih, v primerjavi z gostinci in trgovci. Mnenje zaposlenih o njihovih
nadrejenih je v povpre¢ju dokaj dobro, vendar so v povprecnih vrednostih znacilne razlike
med skupinami. Proizvajalci so znacilno slabSe ocenili nadrejene kot ostali dve skupini, Se
posebej pri trditvi, da jih nadrejeni nagradijo za dobro opravljeno delo.

Preko trditev, ki merijo zadovoljstvo z delom in motivacijo za delo, smo ugotovili nizko
stopnjo zadovoljstva glede moznosti napredovanja na delovnem mestu, delovnih pogojev
in place ter s tem, kako nadrejeni cenijo delo zaposlenih. Pri vseh trditvah smo v
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povprecjih po skupinah zaposlenih ugotovili znacilne razlike, in sicer znacilno nizjo
stopnjo zadovoljstva med skupino zaposlenih v proizvodnji, v primerjavi z ostalima
skupinama.

Navedene ugotovitve potrjujejo, da je eden od vzrokov neucinkovitosti sistema HACCP
medsebojno nesodelovanje vkljuc¢enih \% posamezno stopnjo
zivilsko/prehransko/oskrbovalne verige, katerega posledica je nezaupanje med zaposlenimi
na horizontalni in vertikalni ravni. S tem smo izpostavili pomen organizacijskih in
psihosocialnih dejavnikov, ki so del organizacijske kulture podjetja. OcCitno je, da vodstvo
zivilskih podjetij postavlja ekonomski vidik pred ostale dejavnike, pomembne za uspesnost
podjetja, kar predstavlja dodatno tveganje za varen in kakovosten konc¢ni izdelek. Brajsa
(1996) navaja, da ni dovolj, da zaposlenim zagotovimo dobro placo, sodobno tehnologijo,
ugodne delovne razmere, zaposlitev, ampak jim je prav tako potrebno priznati, da so
uspesni, jim prepustiti odgovornost, jim pomagati, da spoznajo smisel in rezultate svojega
dela. Zavedati se je potrebno, da je osnovna celica uspeSnosti vsakega podjetja
posameznik, ki prispeva k uresni¢itvi skupne vizije in ciljev podjetja (Zupan, 2001).
Marolt in Gomiscek (2005) opisujeta nov pristop managementa k zaposlenim, ki spodbuja
zaposlene k iniciativnosti, pripravljenosti do ucenja, predanosti organizaciji,
samozaupanju, vecji u¢inkovitosti in boljSemu timskemu sodelovanju, kar vse prispeva k
vecji uspesnosti in ucinkovitosti organizacije. Pri tem izpostavita funkcijo voditeljstva, ki
ima glavno vlogo pri realizaciji novih nacel v prakso in lahko mocno prispeva k boljsi
izkoriScenosti obstojecih virov.

Prvi del hipoteze smo z uporabo kombiniranega metodoloskega pristopa dodatno potrdili v
raziskavi z opazovanjem delovnih pogojev in delovnega procesa v malih in srednje velikih
prehranskih obratih (opisano v poglavju 2.1.3). Rezultati raziskave kazejo higiensko
tehni¢ne pomanjkljivosti in/ali nepravilnosti v obeh skupinah obratov. Vecina srednje
velikih je prostorsko omejenih in ni gradbeno tehni¢no ustrezno opremljenih (npr.
dotrajana oprema, neustrezni in dotrajani materiali, kar onemogoca uc¢inkovito higiensko
vzdrzevanje) za opravljanje prehranske dejavnosti (Tabela 1, str. 66). Podobne ugotovitve
navajajo tudi Bas in sod. (2006). Higienske pogoje za umivanje rok smo v malih obratih
ocenili kot pomanjkljive in zaskrbljujoc¢e. Nekateri obrati ne izpolnjujejo niti minimalnih
higienskih pogojev za delo z zivili (npr. umivalnika za umivanje rok sploh ni ali pa je le-ta
neustrezno namescen, tako da ne preprecuje krizanja Cistih in necistih poti) (Tabela 2, str.
68), kar vpliva na moznost prenosa razli¢nih mikroorganizmov. Aarnisalo in sod. (2006) so
z analizo rezultatov Stevilnih Studij ugotovili, da je lahko oprema v
zivilsko/prehransko/oskrbovalnih obratih vir onesnazenja z razlicnimi patogenimi
mikroorganizmi, med katerimi so izpostavili bakterijo Listeria monocytogenes. Ugotovitve
kaZejo na neucinkovito vertikalno komunikacijo oziroma nesodelovanje vodilnih struktur z
ostalimi zaposlenimi. Vse premalo pozornosti je namenjenih higiensko tehni¢nim
elementom, ki so bistveni za u¢inkovito delo po zahtevah dobrih praks.

Problem torej izhaja iz pretirane samozadostnosti vodilnih struktur v obravnavanih
podjetjih, katerih cilji niso vedno v skladu s potrebami in pricakovanji zaposlenih glede
vrste in zahtevnosti dela. S tem se izpostavi potreba po ucinkovitejSem sodelovanju tako
med zaposlenimi v podjetju kot tudi med vodilnimi strukturami podjetja in razlicnimi
strokovnimi sluzbami.

Tudi v raziskavi s kombiniranim metodoloskim pristopom med pridelovalci zelja in
proizvajalci kislega zelja (v nadaljevanju kisarji) potrjujemo problem nesodelovanja in
nezaupanja na ravni pridelovalec/predelovalec in strokovnjaki pristojnih sluzb svetovanja
in nadzora (opisano v poglavju 2.2.1). Anketna raziskava je pokazala pozitivno povezavo
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med vkljuCevanjem pristojnih strokovnih sluzb (Kmetijsko gozdarske zbornice (KGZ)
Republike Slovenije in inSpekcijskih sluzb) na dokaj dobro stopnjo informiranosti kisarjev
o nacelih in namenu dobre kmetijske in dobre higienske prakse ter sistemu HACCP
(Tabele 1-4, str. 133-135). Rezultati nestrukturiranih intervjujev pa so osvetlili nekatere
negativne individualne izkusnje kisarjev, ki se kazejo kot nezaupanje, nezadovoljstvo in
predvsem razocaranje nad omenjenimi sluzbami (str. 143). Izpostavljen je problem
komunikativnosti strokovnjakov in nivo njihovega strokovnega znanja ter neutemeljenost
potrebe po vzpostavitvi sistema HACCP, ki je ocenjen kot nepotrebno breme in delo za
inSpektorje. Slednje odpira pomembno vprasanje o usposobljenih in kompetentnih
strokovnjakih na obravnavanem podrocju. Poznavanje podrocja dela in razumevanje
predpisanih zahtev je bistveno za strokovnjake v vlogi svetovanja in nadzora. Nedvomno
vpliva nivo strokovnega znanja svetovalcev na zaupanje izvajalcev in posledi¢no omogoci
osnovo za dobro sodelovanje med njimi. Torej obstaja povezava med stopnjo zaupanja in
sodelovanja vkljucenih ter u¢inkovitostjo sistema HACCP v praksi.

Ce primerjamo rezultate kvantitativne in kvalitativne analize v raziskavi obvladovanja
varnih zivil v stotih prehranskih objektih (opisano v poglavju 2.1.3) in med kisarji (opisano
v poglavju 2.2.1), lahko vidimo, da se dopolnjujejo in jasno pokazejo nekatera nasprotja,
kar z enostranskim metodoloSkim pristopom ne bi bilo mogoce ugotoviti. Na primer z
anketnim vprasalnikom smo ugotovili, da je upoStevanje nacel dobre higienske prakse
anketiranim zelo pomembno, kar pa z opazovanjem vklju¢evanja zaposlenih v delovni
proces ne moremo potrditi, saj ve¢ kot polovica zaposlenih ne spostuje pravil higiene rok
med delom z Zivili. Se posebej izrazito se nasprotja pokaZejo na primeru analize doZivljanj
delovnega procesa med intervjuvanimi kisarji. Izkaze se, da spoStovanje tradicionalnih
postopkov dela ter odnos do dela zasencijo zahtevo po implementaciji sistema HACCP.
Intervjuvanci namre¢ menijo, da je pomembna ljubezen do tovrstnega dela in spoStovanje
tradicionalnih znanj, ki so se generacijsko prenaSala skozi rodove. Slednje negativno
vpliva na potrebo po dokumentiranju dolo¢enih proizvodnih aktivnosti/parametrov med
tehnoloskim procesom. Pomembno nasprotje se kaze tudi med lai¢nim in strokovnim
pojmovanjem dejavnikov tveganj na poti od pridelave surovine do koncnega izdelka, v
naSem primeru kislega zelja.

Kompleksnost ugotovitev dodatno izpostavi potrebo po vkljucitvi kombiniranih
metodoloskih pristopov, ki omogocajo ve¢ dimenzionalno sliko o prouc¢evani problematiki,
tako z zornega kota statistike kot analize tekstov. Pri preverjanju prvega dela hipoteze smo
posredno potrdili tudi drugi del hipoteze (B), ki pravi »Do nedopustnega odstopanja v
sistemu HACCP pride v kriticnih razmerah zaradi ¢loveskega faktorja.« Z gotovostjo lahko
trdimo, da je potrebno cloveski faktor kot dejavnik tveganja na podrocju zivilstva
obravnavati na dveh ravneh, in sicer neposredno — kot zaposlene pri delu z zivili in
posredno — kot zaposlene v funkciji svetovanja in nadzora.

Problematika sodelovanja pristojnih strokovnih sluzb se je pokazala tudi pri proucevanju
zadnjega, najSibkejSega Clena zivilsko/prehransko/oskrbovalne verige — potrosnika. Z
rezultati kvantitativne raziskave smo ugotovili, da je potroSnik na sploSno premalo
informiran o tveganjih med nakupom in pri delu z zivili doma (opisano v poglavju 2.1.5 in
2.1.6). Nizka stopnja informiranosti je Se posebej izrazita med rizicno skupino
prebivalstva, skupino noseCih Zensk. Le-te v Casu organiziranega izobrazevanja med
nosecnostjo ne prejmejo zadostnih informacij o tveganjih pri pripravi hrane doma (Tabela
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3, str. 108, opisano v poglavju 2.1.6) in pri uzivanju hrane izven doma. Nekatere
nepravilnosti (npr. nepravilni nacini odmrzovanja zivil, ponovnega pogrevanja in ¢iscenja)
lahko vplivajo na pojav bolezni povzrocenih s hrano doma (Tabela 4, str. 109). Nosecnost
in poporodni ¢as je obdobje, ko je Zenska v skrbi za zdravje otroka in svoje zdravje zelo
motivirana za pridobivanje informacij s podroc¢ja javnega zdravstva. Z rezultati omenjenih
raziskav nakazujemo nujnost priprave sploSnega gradiva o zagotavljanju varnosti Zivil za
potrosnike in gradiv z opredelitvijo specificnih vsebin za rizicne skupine prebivalstva. Da
so razli¢ne oblike izobraZevanja nosecnic uc€inkovite, navajajo Athearn in sod. (2004), ki
so ugotovili, da je proucevana skupina nosecnic po izobrazevanju delno spremenila nacin
prehrane v nose€nosti in upoStevala sedem od dvanajstih priporocil. Glede nacina
informiranja smo ugotovili, da so brusure ali zlozenke, ki jih dobijo ljudje na dom, in
televizijske oddaje najbolj priljubljena oblika informiranja.

Kvalitativna analiza teksta (opisano v poglavju 2.2.2) pa nam je omogocila ugotoviti nacin
razumevanja pojma varnosti zivil med potro$niki. 1z analize je razviden vpliv medijev o
medijsko odmevnih aferah glede zastrupitev z zivili in nevarnostmi za zdravje, saj je
tretjina respondentov pojem varnost Zivil povezala z dejavniki tveganja za zdravje (Graf 1,
str. 152), kar je v povezavi s strokovno definicijo. Ostali respondenti povezujejo pojem z
zdravjem, tehnoloskim procesom, nadzorom in nac¢inom pridelave Zzivil ali pa sploh ne
vedo, kaj le-ta pomeni. Z rezultati dodatno potrjujemo ugotovitev, da je vecCina potrosnikov
premalo informirana o nacelih zagotavljanja varnosti zivil in da je nivo vkljucevanja
strokovnih sluzb, posebej na podro¢ju informiranja, nezadosten.

3.1.2  Clovek kot dejavnik tveganja v sistemu HACCP

Drugi del hipoteze (B) »Do nedopustnega odstopanja v sistemu HACCP pride v kriticnih
razmerah zaradi ¢loveskega faktorja« smo potrdili v vseh raziskavah (razen v raziskavi
2.2.2), ki so obravnavale posamezno stopnjo zivilsko/prehransko/oskrbovalne verige
(Preglednica 1) in v teoreticnem delu raziskave, ki je vkljuc¢evala pregled dokumentacijskih
virov na podrocju ugotavljanja ovir za ucinkovitost sistema HACCP (opisano v poglavju
2.1.2). Kriti¢ne razmere smo opredelili kot vsa ravnanja pri delu z zivili, ki niso v skladu s
principi dobrih praks in lahko ogrozijo varnost zivil ter posledicno vplivajo na zdravje
potro$nika. Preko razlicnih kazalcev kriticnih razmer, opredeljenih v metodologiji
posameznega dela, smo med proucevanjem razli¢nih skupin zaposlenih pri delu z zivili in
med potrosniki ugotovili, da je ZariS¢e problema zagotavljanja varnosti Zivil premalo
izobrazen, usposobljen, motiviran in/ali zadovoljen ¢lovek. Izkaze se, da je potrebno
cloveka, ki vstopa v procese dela z zivili, obravnavati enakovredno kot ostale dejavnike
tveganj.

Z metodo meta-analize (opisano v poglavju 2.1.2) smo s teoreti¢ne perspektive potrdili
drugi del hipoteze. Preko vsebinskih in metodoloskih kriterijev smo analizirali dvanajst
znanstvenih del in ugotovili dejavnike, ki vplivajo na ucinkovitost sistema HACCP ter
uporabljene metodoloske pristope. Vsebinska analiza znanstvenih del o vrstah in vzrokih
ovir pri implementaciji in delovanju sistema HACCP je pokazala, da imata najvecji faktor
vpliva na ucinkovitost sistema HACCP oviri: nezadostno usposabljanje zaposlenih in
¢loveski viri na splosno (Graf 1, str. 49). Sledijo ovire: naértovanje, znanje in kompetence,
dokumentacija in viri na sploSno. V obravnavo je bilo vkljucenih tudi sedem strokovnih
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del, ki so izpolnjevala le vsebinski kriterij in so bila zaradi metodoloske Sibkosti izklju¢ena
iz meta-analize. Za razliko od znanstvenih del so v strokovnih delih ovire obravnavane
subjektivno, na podlagi pregleda literature in prakti¢nih izkuSenj avtorjev. Ugotovitve
kazejo, da tudi avtorji strokovnih del pripisujejo najvecjo oviro za ucinkovitost sistema
HACCP razlicnim virom, tako c¢loveskim kot tudi ostalim, predvsem finan¢nim
(pomanjkanje denarja za izobrazevanja in usposabljanja) in ¢asovnim (pomanjkanje Casa
za delo po sistemu HACCP). V delih, ki so obravnavala zaposlene pri delu z zivili (opisano
v poglavjih 2.1.3 2.1.4 in 2.2.1), smo s kombiniranimi metodoloskimi pristopi potrdili
ugotovitve teoreticnega dela raziskave o vrstah ovir pri implementaciji in delovanju
sistema HACCP. Razlika se je pokazala le v rangiranju ovir glede njihovega vpliva na
ucinkovitost sistema. Medtem ko v teoreticnem pregledu skoraj polovica ovir pripada
podro¢ju ravnanja s cloveskimi viri, je bilo v prakticnem delu raziskave, poleg
nezadostnega izobrazevanja in usposabljanja zaposlenih, v enaki meri zaslediti tudi oviro
glede higienske in tehni¢ne opremljenosti prehranskih objektov.

Pri obravnavanju ovir je potrebno izpostaviti, da uporabljajo avtorji analiziranih del
razliCne termine za vsebinsko in pomensko sorodne ovire, kar je oviralo njihovo
razvr$canje in primerjavo z ugotovitvami prakticnega dela raziskave. Ugotovitev nakazuje
potrebo po enotnem nacinu razvr$¢anja vsebinsko in pomensko sorodnih ovir, tako v
strokovnih kot v znanstvenih krogih. Korak v tej smeri smo naredili s prikazom novega
koncepta terminoloske klasifikacije ovir, ki temelji na enaindvajsetih elementih, rangiranih
po faktorju vpliva na ucinkovitost sistema HACCP (opisano v poglavju 2.1.2). Za
preverjanje ustreznosti klasificiranja in globljega razumevanja obravnavane problematike
smo s pomocjo relevantne strokovne literature SirSe orisali pomen posameznega elementa
(Tabela 9, str. 45-48). S tem smo odprli pot razvoju nove dimenzije kvalitativne obravnave
vsebin na podrocju ugotavljanja uc¢inkovitosti sistema za zagotavljanje varnosti zivil.

Z anketno raziskavo med zaposlenimi pri delu z zivili (opisano v poglavju 2.1.4) smo
ugotovili pomanjkljivo znanje predvsem na podro¢ju poznavanja in preprecevanja
mikrobioloskih tveganj (npr. poznavanje temperature za vzdrzevanje hladne in vroce
verige) (Tabela 1, str. 85), kar so s primerljivimi raziskovalnimi instrumenti ugotovili tudi
nekateri drugi avtorji (Walker in sod., 2003; Bas in sod., 2006; Bas in sod., 2007). Med
proucevanimi skupinami zaposlenih ni bilo znacilnih razlik. Polovica anketiranih npr.
meni, da bi lahko po neprijetnem vonju, okusu ali izgledu z gotovostjo trdili, da je hrana
okuzena z bakterijami, ki povzrocajo bolezni, povzrofene s hrano, kar je primerljivo z
rezultati Walker in sod. (2003). Med higienskimi krSitvami pri delu z zivili so anketirani
izpostavili neumivanje rok po uporabi sanitarij, uporabo nenamenskega delovnega pribora
in nedosleden nadzor temperature v hladilnih napravah (Tabela 4, str. 87). Clayton in sod.
(2002) navajajo, da se zaposleni pri delu z zivili zavedajo pravil higienskega obnasanja,
vendar se vedno ne vedejo skladno z njimi, kar Se posebej velja za umivanje rok (Manning
in Snider, 1993). Slednje se je potrdilo tudi v nasi raziskavi z opazovanjem zaposlenih pri
delu z zivili in oceno higiensko tehni¢nih pogojev (opisano v poglavju 2.1.3). Z
opazovanjem vklju¢evanja zaposlenih v delovni proces smo ugotovili dokaj nizko stopnjo
higienske zavesti, saj si ve¢ kot polovica zaposlenih v obeh skupinah objektov ne umije
rok po vsakem necistem opravilu (npr. ko prehajajo iz neciste na Cisto fazo dela, po
rokovanju z embalazo, itd.) ali si jih ne umijejo dovolj ucinkovito (npr. brez uporabe
tekoCega mila, povr$na tehnika umivanja rok, itd.), ne nosijo vedno pokrivala za zas¢ito las
in nimajo vedno ustrezne in Ciste delovne obleke (Tabela 2, str. 68). Tudi ugotovitve
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nekaterih drugih avtorjev izpostavijo nizko stopnjo higienske zavesti zaposlenih. Na
primer Henroid in Sneed (2004) navajata, da si priblizno tretjina zaposlenih v Solskih
kuhinjah v ZDA ne umije rok vedno, kadar je to potrebno. Roke zaposlenih pri delu z zivili
so lahko klju¢ni vektor prenosa povzroliteljev bolezni povzroc¢enih s hrano zaradi
nezadostne in/ali pomanjkljive osebne higiene ali navzkriznega onesnazenja (Setiabudhi in
sod., 1997). Taylor in sod. (2000) so ugotovili prenos enteropatogenih mikroorganizmov
zaradi neustrezne higiene rok po uporabi sanitarij v obmocja priprave zivil. Roke so
pomemben vektor prenosa patogenih mikroorganizmov (Shojaei in sod., 2006), zato je
nujno vpeljati ucinkovitejSe tehnike usposabljanja zaposlenih o osnovnih zahtevah osebne
higiene pri delu z zivili. S tem potrjujemo Ze ugotovljena dejstva (Clayton in sod., 2002),
da prejeto znanje o higieni zivil ne vodi vedno do spremembe vedenja zaposlenih.
Rezultate opazovanja delovnega procesa smo podkrepili Se z objektivnho metodo ocene
snaznosti prehranskih obratov (opisano v poglavju 2.1.3). Za odvzem mokrih brisov na
snaznost smo doloc¢ili Sest odvzemnih mest, ki so pokazatelji Cistosti obrata in nakazujejo
stopnjo higienske ozaveSCenosti zaposlenih ter upostevanje nacel dobre higienske prakse.
Izbirali smo mesta oziroma povrsine v Cisti fazi dela in roke zaposlenega osebja. Rezultati
mikrobioloSke ocene snaznosti kazejo slabSe higiensko stanje v malih obratih (Tabela 3,
str. 70). Stevilo poraslih bakterijskih vrst je bilo na delovnih povr§inah v manjsih obratih
znacilno vecje kot v srednje velikih, vendar ni preseglo normativov za skupno Stevilo
mikroorganizmov v nobenem od odvzetih brisov. Na rokah zaposlenih so bakterije porasle
v razponu od nekaj do 100 in ve¢ bakterij na posamezni roki. Identificirane so bile razli¢ne
bakterijske vrste, med katerimi sta bili tudi patogeni bakterijski vrsti Staphylococcus
aureus in Pseudomonas aeruginosa (Tabela 4, str. 71). Z rezultati potrjujemo
predvidevanja, da zaposleni ne izvajajo dela vedno skladno z zahtevami dobrih praks, zato
znanje zaposlenih v kriti¢nih razmerah ne dosega pri¢akovanega nivoja obvladovanja vseh
postopkov za zagotavljanje varnega zivila.

Na podlagi ugotovitev sklepamo, da je vestno izvajanje nacel osebne higiene pogojeno s
higiensko zavestjo in vzgojenostjo posameznika in ne samo s stopnjo izobrazenosti in
usposobljenosti za delo z Zivili. Po navedbah Seaman in Eves (2007) bo usposabljanje
prineslo izboljSanje na podrocju varnosti Zivil le, ¢e bo pridobljeno znanje vodilo k Zelenim
spremembam vedenja zaposlenih v delovnem okolju. Pri tem lahko dodamo, da je
izobrazevanje vodilnih struktur in odgovornih oseb pri delu z Zivili temeljnega pomena za
dvig stopnje razumevanja predpisanih zahtev in higienske kulture podjetja. Z navedenimi
rezultati potrjujemo predpostavko, da znanje zaposlenih v kriti¢nih razmerah ne dosega
nivoja obvladovanja vseh postopkov pri zagotavljanju varnega zivila in drugi del hipoteze,
da prihaja do nedopustnega odstopanja v sistemu HACCP v kriti€nih razmerah zaradi
cloveskega faktorja. Stopnja higienske zavesti je znacilna za posameznika, zato je potreben
individualen pristop z upostevanjem specifike delovnega mesta. Prav tako bi morale imeti
vodilne in odgovorne strukture zaposlenih znanja s podro¢ja ravnanja z ljudmi; Se posebej
za analizo usposobljenosti zaposlenih za specifi¢no delo in za doloCanje motivacijskega
profila posameznika.

Ne smemo zanemariti tudi dejstva, da smo tako v malih kot tudi v srednje velikih
prehranskih obratih ugotovili nekatere higienske in gradbeno tehni¢ne pomanjkljivosti
in/ali nepravilnosti, ki ovirajo delo po zahtevah dobrih praks in slabijo u¢inkovitost sistema
HACCP (opisano v poglavju 2.1.3). Vecina srednje velikih obratov je prostorsko omejenih
in ni gradbeno tehni¢no ustrezno opremljenih za opravljanje prehranske dejavnosti.
Podobne ugotovitve navajajo tudi Bas in sod. (2006). Tehni¢ne in higienske pogoje za
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higieno rok smo v malih obratih ocenili kot pomanjkljive in zaskrbljujoCe. V nekaterih
obratih namestitev umivalnikov za umivanje rok v prostorih priprave zivil ne preprecuje
krizanja cCistih in necistih poti. Higienska opremljenost umivalnikov je bila pomanjkljiva
predvsem v malih obratih. Zaradi prostorskih omejitev je bila namembnost sanitarnih
prostorov v nekaterih malih in srednje velikih obratih neustrezna (npr. iste sanitarije
uporabljajo gostje in zaposleni) ter pomanjkljivo higiensko opremljena, kar povecuje
moznost prenosa bakterij fekalnega izvora. Ocena higiensko tehni¢nih pogojev za delo z
zivili kaze, da je potrebno tudi delovno okolje obravnavati kot dejavnik tveganja preko
analize organizacijskih in psihosocialnih kazalcev.

Rezultati kvantitativne raziskave med zaposlenimi kazejo, da se le-ti udelezujejo
izobrazevanj o higieni zivil in kot najboljSo obliko pridobivanja znanj ocenjujejo interna
1zobrazevanja, ki jih pripravijo strokovnjaki v podjetju (opisano v poglavju 2.1.4). Vendar
z rezultati kvalitativne raziskave ne moremo potrditi, da so le-ti tudi dovolj usposobljeni za
preprecevanje mikrobioloSkih tveganj pri delu z zivili. Ugotovili smo, da je proces
izobrazevanja in usposabljanja neucinkovit predvsem v malih podjetjih, saj izobraZzevanja
v veCini primerov izvajajo nekompetentne osebe, brez ustreznega strokovnega in
pedagoskega znanja. Rezultati so primerljivi z rezultati drugih podobnih $tudij (Panisello
in sod., 1999; Ramirez Vela in Martin Fernandez, 2003; Yapp in Fairman, 2006), kjer
avtorji ugotavljajo, da imajo zaposleni v manjsih podjetjih pomanjkljivo znanje o higieni
zivil, manj izkuSenj s sistemom HACCP in pomanjkanje ljudi, ki bi jim potrebno znanje
posredovali, kar posledi¢no vpliva na nezadostno razumevanje koristi dobrih praks in
ucinkovitost sistema HACCP. Izkaze se, da je spostovanje nacel dobre higienske prakse v
manjSih obratih slabSe tudi zaradi pomanjkanja nadzora s strani usposobljene odgovorne
osebe. Zaposleni so v veéini primerov prepuséeni sami sebi. Se posebej izrazito se to
pokaze pri izpolnjevanju predpisanih evidenc po HACCP planu, saj smo v obeh skupinah
prehranskih objektov ugotovili, da je dokumentacija o spremljajocih higienskih programih
pomanjkljiva in v nekaterih primerih tudi nepopolno izpolnjena. Mitchell (1998) navaja, da
je HACCP plan vcasih le »papirologija«, ki preobremeni mala podjetja in v praksi ne
deluje. Slednja ugotovitev se pokaze tudi v naSem primeru pri vseh raziskavah med
zaposlenimi (opisano v poglavju 2.1.3, 2.1.4 in 2.2.1). Z opazovanjem delovnega procesa
in intervjuji med zaposlenimi se je pokazala povrSnost oziroma nerazumevanje koristi
belezenja parametrov/podatkov, saj se evidence v nekaterih primerih izpolnjujejo samo za
potrebe inSpekcijskega pregleda oziroma za nazaj ali za naprej. Kot primer navajamo
ugotovitev kvalitativne raziskave med kisarji. In sicer temperatura med procesom kisanja
intervjuvanim ne predstavlja kriti¢ne kontrolne tocke, saj menijo, da je zaradi letnega Casa,
v katerem poteka kisanje, vodenje evidenc nesmiselno. Poudarili so tudi pomembnost
veselja za tovrstno delo, obcutek za delo in organolepti¢no oceno, po kateri vedo, kaks$na je
kakovost in posledi¢no varnost kislega zelja.

Potrebno se je zavedati dejstva, da so lahko Zivila onesnazena z razli€énimi mikroorganizmi
in da se lahko njihovo S$tevilo povecuje na razli¢nih stopnjah od pridelave do predelave in
nazadnje pri koncni pripravi (Tauxe, 2002). Za zaposlene pri delu z zivili in za potroSnike
je izjemnega pomena, da poznajo in razumejo mikrobioloSka tveganja in nacine
obvladovanja le-teh. PotroSnik pricakuje, da bodo vsi akterji od polja do mize zagotavljali
varnost zivil, ga izobrazevali in sproti obvesc¢ali o novostih. Rezultati kazejo, da ocenjuje
potroS$nik sebe kot najmanj odgovornega med ostalimi ¢leni verige (Tabela 2, str. 96,
opisano v poglavju 2.1.5). Ugotovljene so nekatere nepravilnosti pri delu z zivili, ki lahko
vodijo do zastrupitev s hrano v domacem okolju (Tabela 5, str. 99-100), kar je Se posebej
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nevarno za rizicno skupino potrosnikov — nosec¢nice (Tabela 4, str. 109, opisano v poglavju
2.1.6). Izkaze se, da je skrb za varnost zZivil na nekaterih podro¢jih ravnanja z zivili vecja
pri rizicni skupini kot pri ostalih anketiranih, kar potrjuje dejstvo, da so zenske v skrbi za
svoje zdravje in zdravje otroka bolj dovzetne za tovrstne informacije oziroma se jih
zavedajo in pri delu tudi upostevajo. Slednje je Se posebej znacilno za mlajSe in prvic
nosece zenske.

Pri vseh skupinah anketiranih potroSnikov smo ugotovili, da namenjajo najmanj pozornosti
preverjanju in zagotavljanju hladne verige hitro pokvarljivih Zivil. Pri rokovanju z zivili
doma se kaze nezadostno informiranje potroSnikov glede moznosti navzkriznega
onesnazenja (npr. nepravilno zaporedje priprave zivil), postopkov pravilnega tajanja
zamrznjenih Zivil, ohlajanja toplotno obdelanih jedi in ponovnega pogrevanja le-teh ter
¢iS€enja delovnih pripomockov. Rezultati so primerljivi s podobnimi tujimi Studijami (Jay
in sod. 1999; Meer in Misner, 2000; Kennedy in sod., 2005; Badrie in sod., 2006). Tudi
glede higiene rok so bile ugotovljene nepravilnosti, ki lahko vodijo do zastrupitev pri delu
z zivili doma, kar je Se posebej nevarno za rizi¢ne skupine potro$nikov (v nasem primeru
skupine nosecnic). Delez tistih, ki si med pripravo pravilno umijejo roke, je nizji kot so
ugotovili avtorji podobnih raziskav, npr. med potro$niki na Irskem (Kennedy in sod.,
2005), v Trinidadu (Badrie in sod., 2006) in v Avstraliji (Jay in sod., 1999). Poleg tega je
potrebno pri tehniki umivanja rok omeniti tudi ¢as trajanja umivanja, ki naj ne bi bil krajsi
od 20 sekund, ¢e zelimo, da so roke zadovoljivo Ciste (Jay in sod., 1999). Zanimivo je, da
potrosnikovo dojemanje varnosti zivil ni v mocni povezavi z objektivnimi tveganji
(Verbeke in sod., 2007), temvec je bolj povezano s socioloskimi in psiholoskimi lastnostmi
Cloveka. Obstaja velik prepad med objektivnimi in znanstveno dokazanimi tveganji in
dojemanjem le-teh med potrosniki. Potro$nikova reakcija sledi subjektivnemu dojemanju
tveganj, torej tistim, ki jih sami ocenijo kot tveganja.

Informiranje potro$nikov o principih zagotavljanja varnosti zivil doma je vitalnega pomena
za dosego celovite varnosti zZivil od polja do mize. Samo informiran potrosnik je lahko
enakovreden ¢len v zivilsko/prehransko/oskrbovalni verigi.

Glede na kompleksnost obravnavanega podrocja je potrebno izpostaviti metodoloske
pristope pri raziskovanju podroc¢ja varnosti zivil. Z rezultati meta-analize smo ugotovili, da
se poleg uveljavljenih kvantitativnih metodoloskih pristopov v zadnjem obdobju vse bolj
uveljavljajo tudi kvalitativni pristopi, kar nakazuje trend humanizacije v osnovi
naravoslovno-tehni¢nega podrocja zivilstva.

Izbira primernega metodoloskega pristopa in raziskovalnega instrumenta je pomembna za
pridobitev relevantnih podatkov, ki nam omogocajo celovit vpogled v problematiko
raziskovane tematike (opisano v poglavju 2.1.2). Analiza metodoloskih kriterijev v
izbranih znanstveno raziskovalnih delih je pokazala, da avtorji ne upoStevajo dosledno
vseh zakonitosti izbranega metodoloskega procesa. Pri kvantitativnih analizah je najmanj
dosledno opisan nacin vzor¢enja in vrednotenje realiziranega vzorca, kar onemogoca
verodostojno uporabnost njihovih izsledkov na $irSi populaciji in primerjavo z drugimi
raziskavami. Ob tem je potrebno izpostaviti tudi nove smernice kvalitativnih raziskav na
podroc¢ju proucevanja psiho-socialnega vidika posameznika pri delu z zivili. Slednje je
skozi modele predstavljeno v znanstvenih delih Gilling in sod. (2001), Ramirez Vela in
Martin Fernandez (2003) ter Azanza in Zamora-Luna (2005).

Z rezultati kvalitativne in kvantitativne raziskave med zaposlenimi pri delu z zivili sta
kritiéno ovrednotena in dopolnjena obstoje€a modela (Gilling in sod., 2001; Azanza in
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Zamora-Luna, 2005), s katerima so raziskovalci do sedaj pojasnjevali ovire pri
vzpostavitvi in obvladovanju sistema HACCP. Model "HACCP od zavedanja do
privrzenosti" (Gilling in sod., 2001) prikazuje enajst potencialnih ovir, ki se nanasajo na
znanje, odnos in obnasanje in bi lahko bile vzrok za neuspeh pri implementaciji sistema
HACCP. Model predstavlja orodje, ki diagnosticira, identificira in locira probleme in tako
pripomore k njihovemu konstruktivnemu in ucinkovitemu reSevanju. Stopnicasti model
podaja obrazlozitev glavnih kategorij ovir: znanje kot steber pridobljenih ugotovitev,
odnos do sistema HACCP kot mentalna reakcija na znanje, vedenje kot posledica
pridobljenega znanja in razvitega odnosa do sistema HACCP. Model je bil v praksi Ze
preizkusen (Ramirez-Vela in Martin-Fernandez, 2003) in na podlagi ugotovitev raziskav
tudi Ze nekoliko modificiran (Azanza in Zamora-Luna, 2005). Azanza in Zamora-Luna
(2005) sta preucevali ovire za privrzenost sistemu HACCP med ¢lani HACCP skupine.
Ovire sta predstavili s pomoc¢jo modela, ki zdruzuje kognitivni in behavioristi¢ni koncept
in prav tako za osnovo povzema tri glavne skupine ovir za uspeSno vzpostavitev sistema
HACCP, t.i. znanje, odnos do sistema HACCP in na podlagi prejsnjih dveh izoblikovano
vedenje. Oviro “znanje” sta razdelili v tri podkategorije: zavedanje, seznanitev in
razumevanje. Odnos do sistema sta razdelili oziroma opisali z dvema podkategorijama, in
sicer strinjanje ter zavezanost. Naslednja ovira, “vedenje”, je razdeljena na usvojitev ali
prevzem ter na vdanost oziroma privrzenost. Slednje je tudi zadnja faza ali predpogoj za
ucinkovito vzpostavitev sistema HACCP. Avtorici sta ugotovili, da morajo vsi zaposleni
(od vrha navzdol) preiti vse omenjene faze, ¢e zelimo, da bo vzpostavitev sistema HACCP
ucinkovita.

Predstavljena modela na podlagi ugotovitev raziskav dopolnjujemo z vstopno oviro, ki kot
dejavnik tveganja obravnava tako delovno okolje kot ¢loveka, ki vstopa v delovni proces.
Rezultati kazejo, da je potrebno ZariS¢e problematike zagotavljanja varnosti zZivil v enotah
zivilsko/prehransko/oskrbovalne verige obravnavati na dveh nivojih. Prvi nivo obravnava
¢loveka pri delu z zivili, in sicer stopnjo njegove izobrazbe, usposobljenosti za specificno
delo, dejavnike motivacije in zadovoljstva z delom. Drugi nivo obravnava delovno okolje,
preko analize organizacijskih, psihosocialnih in ergonomskih dejavnikov tveganj. S tem
smo izpostavili potrebo po obravnavanju delovnega okolja in Cloveka, ki vstopa v
zivilsko/prehransko/oskrbovalno verigo, enakovredno kot ostale dejavnike tveganj
(opisano v poglavju 2.1.1). Gre za nov pristop k obvladovanju varnosti zivil, ki v cilju
zagotavljanja celovite oskrbe potrosnika z zdravstveno ustrezno hrano/zivili, temelji na
izobrazenem in strokovno usposobljenem ¢loveku in zdravem delovnem okolju.

To pa nakazuje, da je v izobraZevalnem procesu Se vedno preskromno odmerjeno znanje,
ki bi gradilo vedenje posameznika o higieni zivil in vseh spremljajo¢ih dobrih praksah ter
sistemu HACCP. Tako bi veljalo postaviti uc¢inkovitejsi sistem primarnega izobraZevanja
pa tudi vsezivljenjskega izobrazevanja na temo zivilstva, saj se ta dimenzija z razvojem,
industrializacijo, globalizacijo ter onesnaZenjem okolja spreminja. V cilju doseci celovito
kakovost in varnost zivljenja je potreben multidisciplinaren in inovativen pristop, ki bo v
zivilsko/prehransko/oskrbovalni verigi sposoben ucinkovitega in hitrega odzivanja na
spremembe v okolju. Vkljucil in poudaril naj bi pomembnost subjektivnega nacina
dojemanja koncepta zdravja in varnosti, ki sta gradnika kakovosti zivljenja.
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3.2 SKLEPI

Na osnovi rezultatov analize dokumentacijskih virov o ovirah za ucinkovitost sistema
HACCP in analize dejanskega stanja obvladovanja varnosti zivil na razli¢nih stopnjah
zivilsko/prehransko/oskrbovalne verige lahko povzamemo pridobljena spoznanja:

e Permanentno medsebojno nesodelovanje aktualnih proizvodnih praks in njihovih
akterjev pripelje do nezaupanja, ki se odrazi na (ne)ucinkovitosti sistema HACCP.

o Cloveski faktor, na organizacijski in izvedbeni ravni, je vzrok nedopustnih odstopanj v
sistemu HACCP, ki se kot tveganja izrazijo v kriticnih razmerah.
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4 POVZETEK (SUMMARY)

4.1 POVZETEK

Stevilne medijsko odmevne afere o zastrupitvah s hrano, manjsih ali vedjih razseznosti doma
in drugod po svetu so vzpodbudile dvom o ucinkovitosti obstojeCega sistema za zagotavljanje
varnosti zivil, t.i. sistema HACCP. Z namenom analize ovir za (ne)ucCinkovitost sistema
HACCP so uporabljeni razli¢ni kvantitativni in kvalitativni metodoloski pristopi. Pri
proucevanju ovir uporabljajo avtorji znanstvenih in strokovnih del razlicne termine za
vsebinsko in pomensko sorodne ovire. Z namenom poenotenja strokovne terminologije na
obravnavanem podrocju je podan nov koncept terminoloske klasifikacije ovir. Rezultati meta-
analize izbranih dokumentacijskih virov kazejo, da je skoraj polovica ovir za uéinkovitost
sistema HACCP vezanih na Cloveski faktor. Podrocje zivilstva je v osnovi naravoslovno
tehni¢no, kar se v analiziranih delih izkazuje preko izbire metodoloskega pristopa, ki je
vec¢inoma kvantitativen. V zadnjem Casu je zaslediti uporabo kvalitativnih metod, kar nakazuje
trend humanizacije v osnovi naravoslovno tehni¢nega podrocja zivilstva.

Rezultati  kombiniranega  metodoloskega  pristopa v posameznih  stopnjah
zivilsko/prehransko/oskrbovalne verige osvetlijo dejavnike, ki pomembno vplivajo na vedenje
zaposlenih pri delu z zivili in so povezani z organizacijsko klimo podjetja, odnosi, stopnjo
motivacije in zadovoljstva z delom, delovnimi pogoji in komunikacijo. Ugotovljene so
pomanjkljivosti pri razumevanju mikrobioloskih tveganj tako med zaposlenimi pri delu z zivili
kot pri potrosnikih. Zaposleni pri delu z zivili dela ne izvajajo vedno v skladu z zahtevami
dobrih praks. Ugotovitev nakazuje potrebo po reorganizaciji sedanjega nacina usposabljanja in
opozarja na pomanjkanje usposobljenih in kompetentnih strokovnjakov na obravnavanem
podrocju. Usposobljenost za delo in higienska zavest posameznika je pomembno orodje za
zagotavljanje varnosti zZivil, zato potrebuje vsak zaposleni pri delu z zivili kompleksno in
individualno obravnavo.

Potro$niki so nezadostno informirani o nacelih varne priprave hrane doma. Verodostojnost
informacij, nain informiranja ter kontinuiteta le-tega je temeljnega pomena za dvig
osvescenosti vseh, vkljucenih v zivilsko/prehransko/oskrbovalno verigo. Predlagana Dobra
prehranska praksa zdruzuje vse sisteme dobrih praks in postavi v enakovreden polozaj
potrosnika. S tem ga oznaci kot enakopravnega partnerja v zivilsko/prehransko/oskrbovalni
verigi.

Z rezultati analize dokumentacijskih virov o ovirah za ucinkovitost sistema HACCP in
rezultati analize dejanskega stanja obvladovanja varnosti zivil na razli€nih stopnjah
zivilsko/prehransko/oskrbovalne verige se potrdi prvi in drugi del hipoteze: (A) Permanentno
medsebojno nesodelovanje aktualnih proizvodnih praks in njihovih akterjev pripelje do
nezaupanja, ki se odrazi na (ne)udinkovitosti sistema HACCP; (B) Cloveski faktor, na
organizacijski in izvedbeni ravni je vzrok nedopustnih odstopanj v sistemu HACCP, ki se
izrazijo v kriti¢nih razmerah. Ugotovitve nakazujejo potrebo po vzpostavitvi ucinkovitejSega
sistema primarnega in vsezivljenjskega izobrazevanja na temo zivilstva. Izpostavljena je
potreba  po  obravnavanju  delovnega okolja in  ¢loveka, ki  vstopa v
zivilsko/prehransko/oskrbovalno verigo, enakovredno kot ostale dejavnike tveganj. V cilju
doseci celovito kakovost in varnost zivljenja je potreben multidisciplinaren in inovativen
pristop, ki bo sposoben u¢inkovitega in hitrega odzivanja na spremembe v okolju. Vklju¢il in
poudaril naj bi pomembnost subjektivnega nafina dojemanja koncepta zdravja in varnosti, ki
sta gradnika kakovosti zivljenja.
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4.2 SUMMARY

Numerous of food borne affairs all over the world with wide repercussion in the media
have started doubts about efficiency of HACCP system. Different quantitative and
qualitative methodological approaches were used to analyze barriers, which weaken
HACCP system efficiency and to determine the actual state of food safety management in
food supply chain. Authors of scientific and technical papers use different terms for similar
barriers, which complicates their ranking and further systematic handling. By introducing a
new concept of terminological classification of barriers will open new dimensions in
assuring common language among food safety professionals in the future. The results of
meta-analysis have shown that almost half of the barriers to HACCP system efficiency are
connected with the human factor. In the field of food science quantitative methodological
approaches are mainly used. Lately the use of qualitative methods can be noted, which
indicates a humanization trend in the discussing field.

The results of the combined methodological approaches in individual stages of food supply
chain point out the factors influencing behaviour of food handlers. These factors are
connected with organisational climate in a company, relationships, motivation, job
satisfaction, working conditions and communication. Deficiencies in comprehension of
microbiological hazards among food handlers and consumers were found out. Food
handlers do not always follow requirements of good practices, which indicate the need for
reorganizing the current educational techniques and points out the lack of trained and
competent experts in the field. Qualification and hygiene awareness of an individual is an
important tool for food safety assurance. Employees are responsible for effective HACCP
system management, so individual discussing and in deep analysis of work environment
are needed.

Consumers are not sufficiently informed about food safety assurance at home. Reliable
information, information method and continuity of the latter is essential for better
awareness off all included in the food supply chain. The proposed Good Nutritional
Practice strategy combines all good practice systems, puts a consumer in an equal position
and clearly defines a new hazard dimension, the so-called human factor, in food safety
assurance.

The results of meta-analysis and the results of the actual state in different stages of the food
supply chain confirm that (A) permanent mutual non-cooperation of current good practices
and their participants leads to mistrust, which is reflected by the inefficiency of the
HACCP system, and (B) the human factor in organizational and execution levels is the
reason for unacceptable deviations from the HACCP system, which appear in critical
situations. A more effective system of primary education and lifelong learning of food-
related topics is needed. Work environment and an individual in the food supply chain
need to be discussed equally as all the other hazards. A multi-disciplinary and innovative
approach is required that provides quick and effective responses to maintain the safety of
foods in the food supply chain. This would involve acknowledging the importance of the
subjective comprehension of health and safety concepts, which is a component of well-
being.
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