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Abstract: Problem statement: Conducting educational programs to enhance thevleutge of food
preparation and distribution commerce is imporianachieving health and food safety. This study
aimed to compare the effects of two educationalhods (book let and trade school) on the health
principles knowledge of employees in food preparatnd supply centerépproach: In this cross-
sectional study, 420 employees who were workinfpatl supply centers in Semnan were entered.
They were divided into three groups. Two groupsenesd educational programs regarding health
principles and food safety practice; one group tra@ised at a trade school (135 cases) and one group
using booklet as a distant learning method (14%gjasl40 employees received no educational
intervention and were considered as the contralgr&nowledge of these groups in terms of health
principles and food safety practice was assessetl ammpared before and after educational
intervention. Results: Analysis of Variance (ANOVA) results after the edtional intervention
showed a significant difference between each ofttvee educated groups (either by trade school or
booklet) in comparison to the control group (p<0L) No significant difference was seen between the
two educated groups (p = 0.593). Difference inrtite of the knowledge of each of the trained groups
before and after intervention was significant, witinimal differenceConclusion: It was concluded
that the important thing according to observedifigd is comparison of mean scores in both educated
groups after intervention did not show considerablerease. There is a requirement to develop
training methods that they could change knowledgeell as behavior.

Key words: Effect, educational methods, food preparation, etlanal intervention, educational
methods, food safety practice, Analysis of Varia@&&dOVA)

INTRODUCTION unhealthy food and more than 450 types of viral,
parasitic, fungal and microbial diseases can be
With increasing population, preparation of transmitted to humans through foods with animal
enough food is one of the complicated and criticalorigin (Pilling et al., 2008). Food hygiene training
issues in different countries, especially in depélg  can be a main necessity in food industry and should
ones. Besides lack of sufficient food, problems inplace as a part of an effective food safety
these countries include non-compliance with healttmanagement strategy. Education and training waii le
standards throughout preparation, conversionto an improvement in food safety if the knowledge
storage, distribution and food consumption. Foodimparted leads to suitable changes in behaviorhat t
stuff is considered as one of the most importantorkplace (Kassaet al., 2010). The development of
sources of food contamination by chemical andevaluation criteria for the effectiveness of tragnis very
biological agents. It is estimated that 70% ofimportant to protect public health (Marriott, 19%%rket
infectious diseases are transmitted to humans gfrou al., 2010; Gomest al., 2011).
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Utilization of educational methods can be effeetiv working at food supply centers in Semnan at the tirih
and successful for increasing the knowledge abmod f study. Since 1506 food preparation and distribution
safety and preventing food borne illness througlitbet centers were active at the time of study, the sarsize
world (Medeiroset al., 2001; Choudhurgt al., 2011; calculated and it was determined as 140 individirals
Powellet al., 2011). Providing safe food is a necessaryeach group. Six major food supply categories which
prerequisite for ensuring society health, whictoime  were studied here and their frequency distribufion
of the important indices of development. This Semnan at the time of study were as follows: Giieser
objective is achieved only through increasing(57%), restaurants (10.5%), fruiterer and greergroc
education and awareness of different social groupg7.2%), butchery (10.8%), pastry and fruit juicdesa
Education is the key element in development of a5.8%) and bakery (8.7%). These numbers are
society and it is one of the most important stregego  according to the report of Semnan Health Center in
ensure successful health programs (Egaal., 2007; 2010. Due to regional distribution of food prepemat
Montenegreet al., 2008; Seaman, 2010). and supply centers, cluster sampling method wad use

Teaching food handlers can be the most importanfor sampling. Three groups each constituted of 140
indices of development in food establishments.subjects were included by cluster sampling method
Effective education can improve the knowledge,from all food supply centers. The educational meétho
attitude and skills. Some studies have done aboubr the three groups were as following: the firsbup
effectiveness of instructional techniques for téagh received educational programs at a trade schooé (@
food safety and hygiene principles in food empleyee face methods, 135 cases), second group by
USA (Costelloet al., 1997), Canada (Howeat al., correspondence method (distant learning, 145 cases)
1996), UK (Kirby and Gardiner, 1997; Seaman, 2010)and the third group with no educational intervemtas
and Bahrain (Nabalit al., 1986). Most studies in food the control group (140 cases).
hygiene and safety education courses persist highly For data collection, a questionnaire was designed
the increasing of information and the evaluating th and its validity and reliability were approved. Fhi
education method, education content and its desagn questionnaire was filled out before and after
be important in training. Personnel of food prefiare.  educational intervention for the three studied gsou
and supply centers are one of the groups whictciaffe
food safety and health. Performance of educationabtatistical analysis. The gathered data were entered to
programs in terms of food hygiene knowledge with th the software and statistical analyses includinglysis
aim of increasing their knowledge is effective in of Variance (ANOVA) and t-test were done by SPSS
reaching the goal of food safety and health.software for Windows. A probability level of p<0.05
Educating of food handlers and administers can b&as considered statistically significant.
influential in application of health principles food

preparation and supply centers for reducing food RESULTS
Safety and hygiene affairs. In this study, we
investigated the knowledge level of food prepamtio A total of 420 operators and workers knowledge of

distribution and supply centers employees, with thefood supply centers before and after educational
objective of need assessment and educationdhtervention were assessed. Results of this st h
priorities of this group through comparison with been shown in Table 1-6. Shows that the highesbeum
correspondence education. Using the results of thi§f participants was working in groceries (48.57%)
study, we would be able to achieve the main goafegarding the commerce involved. The lowest number

which is higher level of food healthiness. was seen i_n pastry and _fruit juice cafes (_7.62%)_e T
most participants have high school education aedt th
MATERIALSAND METHODS record of service was less than five years.

Table 2 presents one-way ANOVA results for the

Description of study: This was a cross-sectional study three groups studiedAs shown, difference between
to determine the knowledge level of employees whdnowledge score of the three groups is significter
were working in food preparation and supply centeys educational intervention (p<0.001). But no diffezen
the target population with respect to hygiene ppiles  was seen before educational intervention (p = 0.134
and effectiveness of educational intervention tradelhis shows that the interventions performed in this
school and booklet in Semnan city of Iran. study were effective. A relative growth was seethia

control group which can be due to motivation for
Sampling method and data collection: Study learning and more attention to health issues while
population comprised of all operators who werecompleting questionnaires or due to the media.
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Table 1: Sociodemographic characteristics and &rqy of participants in the study

Demographic items Participants number Educatiooaklet Trade school Control

Food services N (%) N (%) N (%) N (%)
Grocery 204 48.57 66 45.52 75 55.56 63 45.00
Restaurant 54 12.86 14 9.56 19 14.07 21 15.00
Vegetable and fruit seller 41 9.76 21 14.48 9 6.67 11 7.86
Chicken and butcher 51 12.14 23 15.87 6 4.45 22 7115.
Pastry and fruit juice cafes 32 7.62 7 4.83 12 98.8 13 9.28
Bakery 38 9.05 14 9.65 14 10.36 10 7.15
Age (year)

<21 31 7.40 8 5,51 3 2.22 20 14.28
21-30 112 26.70 38 26.20 36 26.67 38 27.15
31-40 95 22.60 41 28.28 28 20.74 26 18.57
41-50 93 22.10 30 20.69 30 22.22 33 23.57
51-60 52 12.40 17 11.72 21 15.56 14 10.00
>60 37 8.80 11 7.6 17 12.59 9 6.43
Education level

Primary school 57 13.57 20 13.79 19 14.07 18 12.86
Guidance school 57 13.57 20 13.79 21 15.56 16 11.43
High school 266 63.33 88 60.69 79 58.52 929 70.71
College 40 9.53 17 11.73 16 11.85 7 5.00
Record of service (year)

0-5 185 44.00 64 44.14 46 34.08 75 53.57
6-10 92 21.90 29 20.00 35 25.92 28 20.00
11-15 47 11.20 22 15.17 16 11.85 9 6.43
16-20 43 10.20 14 9.66 16 11.85 13 9.28
>20 53 12.60 16 11.03 22 16.30 15 10.72
Total 420 100.00 145 100.00 135 100.00 140 100.00

Table 2: Comparison of mean and standard deviéiirsD) of knowledge score before and after educatiintervention in three groups

ANOVA
Trade school Educational booklet Control e
ltems MzSD M+SD MSD F P-value
Knowledge score before
Educational intervention 41.98+15.51 40.89+12.54 .83913.06 3.407 0.134
Knowledge score after
Educational intervention 51.04+£11.51 51.88+14.67 .62213.16 20.680 <0.001

Table 3:Comparison of mean and standard deviafiptxSD) Table 5:Mean knowledge score changes before aadexfucation in

knowledge scores with each other groups after eubnza the three groups

intervention Before After Score changes before
Education groups M+SD T df T-test P-value Groups education education and after education
Trade school 51.04 +11.51 Trade school  40.890 51.88 10.990
Booklet 51.88 +14.6 0.535 278 0.593 Booklet 41.980 51.04 9.060
Trade school 51.04 £11.51 Control 39.810 42.62 2.810
Control 42.62+13.16 -5.59 269 <0.001 ANOVA,
Booklet 51.88 +14.67 P- value 0.134 <0.001 0.016
Control 42.62 +13.16 5.55 279 < 0.001

Table 6: Post-hoc test results for comparing gsoaifper significant

Table 4:Comparison of mean and standard devia{ipixSD) A.NOVA -

knowledge score before and following educational Comparative groups Difference of means Tukey, Beval

intervention in each educated group Booklet and control 8.18 0.013

Trade school  Booklet Control Trade school and control 6.25 0.036

ltems (M£SD) (MSD) (M2SD) Booklet and trade school 1.93 0.646

Knowledge score  41.0+15.51  40.89t12.54  39.81+13.06 N
beforee?jucaﬂon Based on the data of Table 3, a significant

Knowledge score  51.04+1151 51.88+14.67 426263 difference was seen between the group educated usin

after education the booklet and control as well as between thenérhi
Paired t test and group at trade school and control (p<0.001). No
P value <0.001 <0.001 0.09 significant difference was seen between the group
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educated by booklet and the one which was undergorniacreased in lecture group and in booklet group
education at trade school (p = 0.593). (Sadrzadeh and Angvrany, 2006). They refer to this
Table 4 depicts the paired T test results in eachwvord that this increasing knowledge in booklet and
group separately before and after education. Adecture group is not significant compared to bobkle
shown, a significant difference exists in both exted  group alone. We also reached to this outcome arahit
groups either by booklet or trade school before ande in agreement with our results. Also, Robettsl.
after education (p<0.001). The results of pairetdt  (2008) reported a significant association between
in control group indicates that mean knowledge scor education and improvement in knowledge of
did not show significant difference before and mafte foodservice employees (Robertgt al., 2008).
education (p = 0.09). According to present research, the obtained data
Table 5 shows mean changes of knowledge scoreonfirms significance of difference between theeéhr
before and after intervention in the three studjsmlps groups after education in comparison to baseline
using one-way ANOVA. The data confirms significanceregarding mean knowledge score changes (p = 0.016).
of difference between the three groups after edutat Based on work of Pillingt al. (2008) due to study on
in comparison to baseline regarding mean knowledgenhe training effects of food handlers on their kienge

score changes (p = 0.016). The difference of T&ble jn American restaurants, one-way ANOVA showed
with Table 4 is that in the former table, the valeais  gjgnificant difference between mean differences of

mean difference of score before and after educatioﬂnowledge score of trainees compared to control

Whe[real;sl Ta6ble 3 shows meatr: of scores. its followi (Pilling et al., 2008). Present study also refer to have a
_ Table 6 presents post-hoc test results followingjynificant difference in mean knowledge changes
significance of ANOVA (mean score difference). This o veen booklet and control groups and have a

test showed that there was a significant differeimce significant difference between trade school andtreon
mean knovzleéjgischangesl beaween bOOklgt anf]cfbc:mrﬁLoups which this difference cannot be significant
groupsl (p = 0. —)32)36& S0 et\r/]\{eedr!f]ctra € sc Ahetween booklet and trade school groups. In a study
control groups (p = 0.036). But, this differenceswat the mean knowledge scores after education by kectur
significant between booklet and trade school groups . <thod in comparison to control increased and this
increase was with high score in booklet group
compared to control (Sadrzadeh and Angvrany, 2006).

Implementation of educating methods can be Statistical analyses indicated the significant
essential for developing and changing knowledge angifférences in terms of mean knowledge changes of
practice among employees. The most studies suggest@°°klet and lecture groups in comparison to control
that food hygiene education programs can be a mea@OUP in this study. It was found that distancemeey
of improving food safety and hygiene principledand by bpoklet (correspondence methpd_) was -~ more
service centers. Aciket al. (2008) represented that the €ffective than trade school method in increasing th

most efficient method to stop food related epidemic knowledge level of the studied population.
problem or at the very least to decrease it is dy t Some researchers commented that lecture method

training those working in the food industry and for educating nutrition to students is a more dyitam

: : - o ; than using booklets, however due to large number of
repe_?::ir;g tsrgbsdgaugg %eor;‘oedlzaﬂg/ (gcné?}:é't’ivze%%i)s" 0]s;tudents in educational systems and the inabibty f
. ; . .~ —direct training, using educational booklets is moost-
educational methods for increasing health pr|.n6|ple ffective. This study also demonstrated that kndgée
knowledge among emplpyees of food preparation and praétice of group trained by lecture and bdokle
supply centers. A relative growth was Sseen in thqncreased significantly compared to control grotbis
control group which can be due to motivation fori, rease was more prominent in lecture but the two
learning and more attention to health issues whilgneihods of education were not different significant
c_om_p_letlng _quest|0nna|res or due to the media. A(Sadrzadeh and Angvrany, 2006) In a research regort
significant dlfference was observed between thei@ro ihat distant learning had meaningful effects on
educated using the booklet and control as well agcreasing knowledge scores of high school female
between the trained group at trade school and @ontr stydents  after providing training by booklet
Also, there is no significant difference betweem th (Mohammadpour,2000). A study on the effects of a
group educated by booklet and the one which wagomputer education program (remote) on the Austrian
undergone education at trade school. school children about nutrition training showed a
Yeganeh et al. (2006) reported that mean significant increase in knowledge of trained studen
knowledge scores after receiving education hagKreisel and stumps, 2004). In a research shoWwed t
1681
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significant effects of health education in knowledsf  found the rate of knowledge raise was less than 50%
foodservice personnel (Rennie, 1995). Soon andeBain after performing this study and it determines thet
(2012) also reported that the significant diffeemnén  did not success at high level in increasing knogéed
participants’ level of knowledge were observed inlevel of studied population and it needs to reise
examined people (Soon and Baines, 2012). They founttaining methods.
an increase in immediate knowledge gain after imgin

and they suggested that the educational and trainin CONCLUSION

program was successful in improving food safety |t was concluded that the important thing
knowledge of participants (Soon and Baines, 2012)according to observed findings is comparison of mea
Also, Friel and Kelleher (1999) found a significant scores in both educated groups after intervention d
increase in the knowledge and practice of a graup onot show considerable increase. Both methods were
Irish primary school students after providing af@o-  not successful in increasing knowledge level of
face educational program (Friel and Kelleher, 1999)studied population. There is a requirement to dgvel
Mahdi et al. (2006) reported that the mean knowledgetraining methods that they could change knowledge a
score between three groups who were undergoneell as behavior. This necessitates launching
education by lecture, play and role-play were notappropriate actions for improvement of methods
significant at baseline. But after intervention, ane (specially, the method of education) and prepanatio
knowledge scores increased which was the least iaf appropriate educational content/curriculum and
lecture group (Mahdét al., 2006) more practical ones. Such training program requires
Sinclair et al. (2003) found evidence that safety be clearly thinking out, well designing with good
training increases knowledge and they mentionetl thd?@seline data to reach benefit effects.
the knoyvl_edge test scores were appar_ently highthein ACKNOWLEDGMENT
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