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Accepted: 15 September 2019 Food safety begins on the farms and farmers play acrucial role in producing healthy food. Several factorswere investigated here including water quality, labor health,health facilities, packaging and storage, transportation,fertilizers and solid organic materials, and field sanitationto reach more comprehensive results. So, 380 farmerswere selected from 77 villages of rural areas of Gonbad-eKavus County, north of Iran, using multistage random sam-pling. Data were collected by a questionnaire and analyzedwith the SPSS18 software. Results showed that the scoreof the food safety practice index was above average andcould be evaluated at a good level. Farmers had the bestpractice in “field sanitation” and the worst practice in“labor health”. Literate farmers had better food safetypractices than illiterate farmers. The food safety practiceindex showed positive correlations with educational leveland farmer income from other jobs. However, negativecorrelations were observed regarding farmer age, job ex-perience and income from husbandry. It is suggested thateducational programs and essential facilities are neededto enable farmers to adhere to farm food safety practices.
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INTRODUCTIONFood is one of the important sources ofdisease and also chemical contamination forhumans (Flynn et al., 2018). Therefore, peo-ple from all around the world are demandinghigh-quality and safe food products (Chaveset al., 2016). With the promotion of people’sawareness and increased concern about theirhealth, the need for adequate attention tofood safety is evident. But, evidence showsthat countries have been struggling with foodsafety issues (Alaimo et al., 2001) and everyyear, millions of people around the worldsuffer from food-borne illnesses (WHO,2000). Furthermore, the diseases caused bythe consumption of infected foods havebecome one of the most widespread publichealth problems (Schwatz, 1995). It isestimated that unhealthy food causes twomillion people to die annually most of whomare children. In addition, food contaminatedwith bacteria, viruses, parasites, or harmfulchemicals is responsible for more than 200diseases (Riordan et al., 2002). The WorldHealth Organization (WHO) has estimated 23million cases of foodborne illnesses and 5000deaths in Europe every year (Flynn et al.,2018). At the same time, some studies haveshown that while food safety incidents havealready been predominantly chemicalpollutants, recent outbreaks have beencaused by microbial agents (Fung et al.,2018).Nowadays, food safety challenges includingthe globalization of food trade, urbanization,lifestyle changes, international travel, andenvironmental pollution have complicatedfood supply chains and the development ofpathogenic contamination and growthpathogens. The transmission of food-bornediseases that were previously confined onlyto specific areas has become a global issue inrecent times (Scott, 2003). In thesecircumstances, the production of unhealthyfoods can lead countries to lose food trade(WHO, 2017). Food safety can be defined asmaking sure that the food is healthy and freeof contamination (Lynch et al., 2006).

Therefore, the term “food safety” meansensuring healthy food being free from anychemical, microbial and heavy metalspollutions. Food safety can also be defined asensuring that nutrition does not harmconsumers when they are produced,prepared, stored, transported, distributedand consumed (Diaz & Cabrera, 1997;DAFSIS, 2003). According to WHO (2000),healthy or safe food is made from healthy rawmaterials and is free from harmfulsubstances for consumers. This denotes prac-ticing of food-safety principles all along thefood chain that focuses on cost-effective pre-vention (Unnevehr, 2015; Dudeja & Singh,2016). Therefore, food safety should bemonitored in a coherent chain that starts onthe farm and ends at the table (Godwin et al.,2005; Sheikholeslam, 2014; Turner 1997). Ithelps to practice good agricultural practicesat the farm level to guarantee the safety offood at the consumer level.Due to its vital significance, WHO promotedits slogan in 2015 as “improving food safetyfrom farm to table” (Diaz & Cabrera, 1997).Food contamination at the farm level caninclude residues of pesticides and chemicalfertilizers, additives, paints, and biologicalcontaminants such as bacteria, viruses, andparasites. If farmers do not produce safe andhygienic products, they will spread variousdiseases across the community. Furthermore,they will be unable to sell their infected cropsin the current markets (especially the globalmarket) and they will economically fail(Pretty, 1995). As the world becomesincreasingly sensitive to food safety, theability of agricultural producers to competein local and international markets dependson the production of safe products (Turner,1997). Based on the literature, few studies haveaddressed food safety on farms in Iran. Forexample, a study about lettuce producersshowed that there were three factorsincluding attitudes, norms and perceivedbehavioral control involved in the farmers’intention to engage in food safety practices

Farm Food Safety Practices in the North of Iran/ Abedi Sarvestani and Avarand
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on the farm (Rezaei et al., 2018). However,some studies in other countries have focusedon food safety at the farm level. For example,a study conducted in Kenya showed thatfarmers producing vegetables for localmarkets use less chemical pesticides ascompared to those who produce for export.In addition, compliance with the EUstandards by farmers producing for exporthas had no effect on the amount of pesticidesused by them (Asfaw et al., 2009). In otherresearch, it was shown that the assurance ofthe products in terms of food safety is animportant factor in the sales and purchase ofproducts. Meat retailers try to buy fromslaughterhouses that use healthy cattle.Therefore, slaughterhouses also seek topurchase livestock from fields comply withfood safety standards (Northen, 2001). Inanother study, horticultural and fishproducers rigorously evaluated their fields tolower the risk of food safety and diseases andthey usually performed risk assessments onan annual basis. These evaluations wereabout water sanitation, labor health, toxins,and medical drugs (Soon & Baines, 2011).Tobin et al. (2013) indicated that increasingtechnical information among farmers wouldnot necessarily result in food safety on thefarm. Factors such as farm size and theinterest in improving product safety can helpfarmers to make better decisions about foodsafety issues on the farm. Parker et al. (2012)showed that farmers’ perceptions and beliefs

about food safety challenges andopportunities are dependent on the farm sizeand marketing strategy. As a result, a farmer’sknowledge of food safety practices on thefarm is an important tool to ensure foodsafety in the community (Sharifimoghaddam,2010). Although some studies haveinvestigated food safety on the farm level,farmers’ behavior still needs to be explored.For example, national organizationsresponsible for healthy food production andfood consumers have too often neglectedfarmers, who are directly involved in produc-ing agricultural crops for society (Rezaei,2018). Because human factors influence theimplementation and follow-up of a foodsafety management system, a more humanbehavioral approach for food safety manage-ment is needed (De Boeck et al., 2017). In thisregard, the present study has beenconsidered to answer the followingquestions:How are food safety practices at the farm• level? What are the relationships between• farmer’s socio-economic characteristicsand farm food safety practices?
METHODOLOGYThe present study was conducted using thedescriptive-survey method in the villages ofGonbad-e Kavus County, Golestan Province,Iran. Figure 1 represents the study area. 

Farm Food Safety Practices in the North of Iran/ Abedi Sarvestani and Avarand

Figure 1. The location of Golestan Province in Iran and the study site
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The population of the study consisted of32,438 farmer households. The sample sizewas 380 estimated by the Krejcy-Morgantable. They were selected using two methodsincluding the multistage random samplingand the proportional assignment in whichthe sample size of each village was calculatedaccording to the population of that village inthe total study population. In order to carryout these methods, all districts of Gonbad-eKavus County (two districts) were selected.Then, all rural regions located in each district(Dasheli-Bron district with two rural regionsand Markazi district with four rural regions)were selected. Afterward, the number ofsamples was estimated in each rural regionusing the proportional assignment method.Then, based on the number of villages in eachrural district, villages were randomlyselected (a total of 77 villages), and fivehouseholds were selected in each village asshown in Table 1. The responsible farmer was interviewed ineach household. Data were collected using astructured and pre-tested questionnaire.Face-to-face interviews were conducted tocollect data. The questionnaire includedquestions about personal information,economic status, and farm food safetypractices. Food safety practices on the farmwere studied with 42 questions based on the5-point Likert scale (from very little to very

high). These items were designed accordingto the items introduced by the AustralianGovernment’s Agricultural, Fisheries andForestry Bureau (Department of AgricultureFisheries and Forestry, 2004). It should benoted that these items have been developedby the method of Hazard Analysis and CriticalControl Points (HACCP) which identifies thepotential risks that threaten food productionduring the phases of production. In thepresent research, the items were modified bythe conditions of the studied farmers. For thispurpose, some items that were not relevantto farmers were replaced with otherappropriate ones. Furthermore, food safetypractice was investigated regarding sevenfactors introduced by Schneider et al. (2014)including water quality, labor health, healthfacilities, packaging and storage (warehouse),transportation, fertilizers and solid organicmaterials, and field sanitation. Thequestionnaire was validated by referring tothe academic members and agriculturalexperts. The reliability of the index of foodsafety practice on the farm was investigatedby calculating Cronbach’s alpha coefficient(α=0.78). The SPSS18 software package wasused to analyze the data both in descriptiveand inferential (Mann-Whitney U, FriedmanTest and Spearman correlation) statisticsprocedures. 

Farm Food Safety Practices in the North of Iran/ Abedi Sarvestani and Avarand

Districts Rural districts No. of households No. of selected villages No. of Sample

Dashliborun Atrak 2527 6 30Dashliborun Kerend 1567 4 20Markazi Aq-Abad 5931 14 70Markazi Baqlimarama 7179 17 85Markazi Fajr 8932 21 105Markazi Soltan-Ali 6302 15 75Sum 32438 77 380

Table 1
Districts, Rural Districts, Number of Villages and Samples in Gonbad-E Kavus County
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RESULTSThe average age of the studied farmers was45.5 years and about one-third of them wereilliterate (27.6%). On average, they had 22years of job experience in agriculture. Theirrigated and rain-fed lands were, on average,0.6 and 10.1 hectares, respectively. A varietyof crops including wheat, canola, barley, rice,rapeseed, peas, corn, watermelon, tomato,and sesame were grown in the selected ruraldistricts. Most farmers had livestock with anaverage of 4 heads of cattle and 50 sheep andgoats. The average annual income of farmersfrom agriculture was about USD 4,000.Furthermore, most farmers had their ownagricultural lands. Table 2 presents the mean and standarddeviation of the items of farm food safetypractices. Among the items examined in thisindex, “quick delivery of the product to themarket” and “discarding contaminatedproducts” were of the highest priorities. Inthis regard, “storing products outdoors” and“storing various products together” were ofthe lowest priorities. For furtherexamination, the score of the items 8 and 10was aligned with the rest of the items. Thesum of the items’ scores was considered asthe score of the food safety index. Theaverage score for the food safety index in thefield was 172.78. Considering the maximumpossible score (210) and the lowest possiblescore (42), it was concluded that the foodsafety practice of the farmers was higher thanthe average and could be evaluated as goodon a continuum from bad to excellent. The results of the Mann-Whitney U testindicated that literate farmers(mean=206.16) had better food safetypractice than illiterate farmers (M=149.51)(U =10133.5, p<0.001). The results of theSpearman correlation coefficient showedthat the food safety practice had positive andsignificant correlations with the number ofyears of education and also the income fromoccupations other than agriculture. In otherwords, farmers with higher education level(r= 0.31, p<0.001) as well as more income

from other occupations (r = 0.29, p < 0.001)had better food safety practice. In contrast,food safety practice had negative andsignificant correlations with age, agriculturaljob experience, and income from animalfarming. In other words, the older farmers(r= -0.25, p<0.001), farmers with higherwork experience in agriculture (r=-0.25,
p<0.001) and farmers with more incomefrom animal farming (r=-0.38, p<0.001) hadmore inappropriate practice regarding foodsafety. The findings showed that farmerincome did not have a significant relationshipwith food safety practice (r=-0.14, p>0.07).For further investigation, food safetypractices were summarized in seven factorsincluding water quality, labor health, healthfacilities, packaging and storage,transportation, fertilizers and solid organicmaterials, and field sanitation. Then, the sumof the item scores of each factor wascalculated. Since the factors had differentnumbers of items, the unweighted linearcombination of each factor was calculated asrepresented in Table 3. The mean score ofeach factor was divided by the number ofitems related to that factor, so the meanscores could be comparable among thefactors. The results of Friedman’s testshowed significant differences among thefactors of farmers’ food safety practices. Thefactor of “field sanitation” with the highestmean score was in the first rank and thefactor of “labor health” with the lowest meanscore was considered to be in the lowest rank(Table 4).

DISCUSSION AND CONCLUSIONFood safety begins on the farm, and farmershave a crucial role in healthy products andthe health of society. Strengths andweaknesses of food safety practices can beidentified by investigating the farmers’approach to implementing essentialstandards in the field. The results of thisstudy showed that farm food safety practicesof farmers were good. This indicates that thestudied farmers have been able to maintain a

Farm Food Safety Practices in the North of Iran/ Abedi Sarvestani and Avarand
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Farm Food Safety Practices in the North of Iran/ Abedi Sarvestani and Avarand

Item No. Items Mean SD* Rank9 Quick delivery of the product to the market 4.58 0.68 15 Discarding contaminated products 4.50 0.61 27 Proper storage of the product to prevent contamination 4.48 0.65 34 Avoiding molding of the product 4.47 0.63 46 Observing the time needed to harvest the product after spraying 4.46 0.66 53 Avoiding the contamination of products with livestock dung 4.40 0.62 62 Avoiding the contamination of products with agricultural wastes 4.39 0.60 71 Avoiding the contamination of products with agricultural pesticides 4.36 0.69 839 Keeping the products at the right temperature 4.32 2.20 936 Performing good precision when loading and unloading the product 4.24 0.79 1038 Not keeping the products in direct sunlight 4.22 0.81 1140 Transporting the products at the right temperature 4.21 0.84 1237 Using clean transportation tools to move the products 4.19 0.82 1333 Cleaning the dirty boxes before using to store the products 4.15 0.76 1415 Availability of a suitable place for washing hands in the farm 4.12 1.77 1520 Cleaning the water canals on the farm 4.11 2.14 1632 Keeping the cartons or empty boxes in a suitable and indoor place 4.10 0.77 1730 Being careful to keep newly harvested products from contamination 4.09 1.66 1841 Being careful to keep products from damage while moving 4.08 0.88 1935 Fighting pests in the warehouse 4.07 0.87 2022 Avoidance of the storage site of animal manure from the place where theproducts are collected 4.06 0.76 2123 Avoidance of the storage site of chemical fertilizer from the place wherethe products are collected 4.05 0.76 2221 Using rotten animal manure instead of fresh manure on the farm 4.04 0.76 2324 Storing the products in a place where rainwater does not enter 4.03 0.77 2419 Using clean water to wash hands and face in the field 4.02 0.74 2526 Using proper boxes or equipment to store the products 4.01 0.76 2731 Keeping the harvesting tools clean 4.01 0.77 2717 Sanitary disposal of dead animals in the farm 4.01 0.82 2713 Lack of sick workers 4.00 0.71 3014 Availability of sanitary toilets next to the farm 4.00 0.79 3025 Storing the products where animals and birds could not enter 4.00 0.80 3016 Using suitable gloves and overalls for field work 3.99 0.79 3212 Using cold storage for perishable product 3.98 0.65 3329 Using hand-washing liquid after toilet 3.97 0.73 3418 Using safe and clean water for irrigation 3.96 0.78 3527 Training workers to observe health advices 3.95 0.79 3628 Wearing suitable cloths for collecting the products 3.94 0.78 3711 Proper packaging of the products after harvest 3.85 0.84 3834 Discarding broken and damaged product storage boxes 3.84 0.80 3942 Writing the name and address of the place of production on shippingboxes 3.31 0.95 408 Storing the products outdoors 2.07 0.90 4110 Storing various products together 1.80 0.87 42Mean=172.78SD=18.09Min=104Max=210*Standard deviation

Table 2
Mean, Standard Deviation and Priority of Items of Food Safety Practice in the Field
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fairly good level of food safety standards inthe fields. Among the items of food safetypractice, the highest priority was evaluatedas “the quick delivery of the product to themarket”. Also, the practice of the lowestpriority was “storing various products to-gether”. The findings showed that there weresignificant differences between the sevenfactors of food safety practices. The factor of“field sanitation” was in better condition thanthe other factors. On the other hand, thefactor of “labor health” was in the lastposition. This means that the farmers’compliance with the field sanitation practicewas better than the other factors. Thepractices associated with this factor included

“avoiding contamination of the products withagricultural pesticides”, “avoidingcontamination of the products withagricultural wastes”, “avoiding contaminationof the products with livestock dung”,“avoiding molding of the products”, and“removing contaminated products from therest of the products” which have pivotal rolesin the health and safety of products and,ultimately, in the consumer health. At thesame time, the farmers practice regardinglabor health was the factor with the lowestrank among the other factors including “thelack of sick workers”, “the use of suitablegloves and overall for field work”, “trainingworkers to observe health advice”, “wearing

Farm Food Safety Practices in the North of Iran/ Abedi Sarvestani and Avarand

Factors Related items Range Mean SD
Non-weighted

linear
combination

Field sanitation 1,2,3,4,5,6,17,30,31 9-45 38.73 4.50 4.30Transportation 9,36,37,40,41,42 6-30 24.93 3.72 4.10Packaging and storage 7,8,10,11,12,24,25,26,32,3,34,35,38,39 14-70 57.23 6.77 4.08Health facilities 14,15 2-10 8.13 2.17 4.06Fertilizers and solidorganic materials 21,22,23 3-15 12.14 1.95 4.04Water quality 18,19,20 3-15 12.10 2.81 4.03Labor  health 13,16,27,28,29 5-25 19.86 2.67 3.97

Table 3
Mean, Standard Deviation and Non-Weighted Linear Combination of Factors of Food Safety Practice in the Farm

Factors of food safety Mean rank Rank

Field sanitation 5.12 1Transportation 4.17 2Packaging and storage 3.95 3Health facilities 3.85 4Fertilizers and solid organic materials 3.82 5Water quality 3.64 6Labor health 3.46 7Chi-square=151.37Degree of freedom=6Significance level=0.001

Table 4
Friedman Test Results for Comparing Food Safety Factors in the Farm
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suitable cloth when collecting the products”,and “using hand-washing liquid after toilet”.This was likely to result from the costlyworker equipment and the lack of permanentagricultural workers. It was also observed inother related research in which one of thereasons for not adhering to health practiceswas related to its costs (International FinanceCorporation, 2016). Despite this fact, theconsideration of the health status of workersshould be prioritized as many diseases can bespread through the agricultural producecontaminated with infected humans(Unicomb, 2009). The findings showed that literate farmershad better food safety practices than illiterateones. This revealed the importance of literacyin producing healthy products. Based on theavailable findings, literacy can help farmersacquire the needed knowledge andunderstand and observe it in the productionof agricultural crops that are consistent withfood safety standards (Spielmaker & Leising,2013). Literacy is a means to help people tobe aware of their position and be ready to ac-cept and make positive changes (Koloveloniset al., 2011). In fact, the acquisition of basicliteracy skills is seen by many as the first stepon the ladder of knowledge. It should beconsidered that the increase in technicalinformation among farmers does notnecessarily lead to the observance of foodsafety in the field, and factors such as farmsize and farmers’ interest in increasing thesafety of crops can influence the farmerdecision to adhere with food safety (Tobin etal., 2013). Other studies have shown thatthere is usually a high gap between theknowledge of farmers and their activities atthe farm level. In other words, farmers do notimplement all of their knowledge in the field.Another reason is the lack of farmers’awareness of food safety issues (Akanda &Roknuzzaman, 2012; Malhan & Singh, 2010).It is also worth mentioning that the studiedfarmers were small farmers, and therelationship between literacy and food safetyon the field can vary based on region and

type of land utilization system. The findingsalso showed a negative relationship betweenage and food safety practices. Since illiteracyis more common among older farmers withhigher job experience, the negativerelationship between age and food safetypractice is justified. Also, the relationshipbetween job experience and food safetypractice was negative. The reason for this canbe more illiteracy among farmers who areolder and have more experience. Bycomparing these results, it can be concludedthat literacy can be directly related to foodsafety practices on the farm. The findings showed that highereducational levels and greater income fromother jobs resulted in better farm food safetypractices. It re-affirmed the importance offarmer’s educational level to execute goodagriculture (FAO, 2003). The positivecorrelation between income from other jobsand food safety practices indicated thatfarmers with better financial circumstancescould better meet food safety standards. Theimplementation of some food safetystandards requires the provision ofequipment that can best be met by farmerswho could earn more money. Furthermore,higher educational levels can help to betterunderstand food safety on the farm and theproper implementation of the relevantprinciples. The findings represented those olderfarmers with higher work experience inagriculture as well as higher income fromlivestock husbandry gained a lower score infood safety practices. It should be noted thatlivestock husbandry in the economy of ruralhouseholds had probably adverse effects onthe issues related to agriculture includingfood safety standards. Restricting farmers tothe farming job could make them concentratetheir efforts on improving their farming. Thiscould give them more incentive to complywith farm food safety standards. The main results and recommendations areorganized as follows:It is essential to promote food safety

Farm Food Safety Practices in the North of Iran/ Abedi Sarvestani and Avarand
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practices among studied farmers in order toproduce healthy food and prevent societyfrom possible food-borne infections. Appropriate educational contents of foodsafety are required to promote farmers’knowledge and awareness and helpinstitutionalize the principles of food safetyamong farmers.Much attention can be drawn to non-formaleducation offered by the Iran AgriculturalExtension Service Centers and otherorganizations helping farmers to deal withfood safety issues.The top priority of educational trainingshould be given to illiterate and theeducational level of farmers.It is highly recommended to provide thenecessary tools and instruments to enablefarmers to observe food safety practices.Since food safety is a shared responsibilityamong farmers, producers, retailers, andconsumers, it is suggested to conduct acomprehensive investigation into food safetybeyond the farm level.Effective monitoring systems for the safetyof agricultural products and food can help topromote the quality, health, and safety of thefood produced on the farms and the finalconsumption stage.  
ACKNOWLEDGEMENTSThis research was funded by the GorganUniversity of Agricultural Sciences andNatural Resources (Research No. 93-324-20).
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