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ABSTRACT 

CISC$ of food contamination and poisoning in boarding schools have been reported 1n Nigeria 

Ahhough rcscarches hove been wried our on food safety in Nigerian schools, not many S1ud1es 

\Vere conducced in boarding schools despite Lhe heallh implicauons of consuming unsafe food 

This srudy \YaS designed 10 assess the food safely and hygiene condiuons 1n selecced Public 

Secondary Schools \Vilh Boarding Facilities(PSSBF) in Ibadan, Nigena. 

S11111ified random sampling technique wu used 10 select five our of ren PSSBF in Ibadan A 

semi-structured in1ervie1ver adminiS1crcd questionnaire 1va.s used to elicit information on 

Knowledge, Attitude and Practice (KAP) of food safely and hygiene among S9 food handlers A 

40, 24 and 30 point scales 1vas used 10 assess the food handlers KAP rcspecuvely Food hazards 

and sanitary c-0nditions 1\'cre assessed by direct observDtion using a JO-item checklist Fort)·lwo 

food samples \\·ere collected immcdiorely after cooking from kitchens and dining halls of 

schools Food holding remperarurc 1l'as mC45\Jrcd by insening thermocouple in 1he mid region of 

the food samples Borehole, well and Top 1vnter samples used for d1sh-1va.shing. cool.1ng and

drinking were collected from rhe schools. Food and waler samples 1vere assessed for bactena 

using pour plate and muhiple tube melhod and results expressed in cfu/g and cfu/ml respectively 

Values obtained from analysis of food and 1va1er samples were compared w11h United Stiles 

food and Drug Adminis1ro1ion (USFDA) and S1andard Orgoniz.ation of Nigeria (SON) 

rcspccuvely Oescrip11vc s1a1is1ics. Chi-square lest, l·IC51 and ANOVA 1vere used for d111

analysis 11 p-0 OS

�1ean age of food handlers 1vas 34,S±IO I years Mean Knowledge Att11ude and Pracuce scores 

on food safety \Y&S 26.� 9, 13.4:1:J.2 nnd 21.9:1:J.8 rcspectivel) Objects observed 1n food 

sampled were o.nificial finger nails, drug capsules. and tiny me1als Toilet facilities in the schools 

1vere in poor Sllllllary cond11ions with no running 1vater The mc1n temperature II holding for 

food samples in •c were rice (57 4±4 6), Mmo1-moi" (57 1±5 9), "al;amu" (34 3.._ I S). vcgerablc

soup (59. 0±6 7) and yam-ponidgc (63 4:1:J 6) There 1vas a significant difference bct1,"CCn 

rempernturc at holding for all food compared 10 Lhc USFDA standard The types and loads o f  

bacteria isolated from 1he food samples \\ere Erchrrid1/a coll (4 4xl01
), fecal coliform 

(5 1•101
), Staphy/ococc11s m,re1u (l 2xl01

) and Bocll/11s ccreus (8 4 x lO') cfu/g These \\Crc 
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significantly higher than USFOA standard for food safety Mean total coliform o f  18 and 

16cfu/100ml ,verc obtained for cooking and drinking ,vater respectively Total coliform for 

cooking and drinking ,vater exceeded SON \Yater safety level. 

The level of food and ,vater contwnination in the schools was high Although the food handlers 

have average knowledge of food safety and hygiene, the hygicno cond111on of food surroundings 

and toilets ,vas poor Therefore. there is need for hygiene education. training on food safety and 

regular moniloring in boarding secondary schools 

Kt)'l''orcb: Ooa.rding schools. Food handlers, Food haz.ards, Hygiene pracliccs, Food safety 

\Vord count: 497 
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I.I Background Information 

CllAPTER ONE 

INTRODUCTION 

Unsafe food has been a human health problem for long, and cases of food home illness occur 

daily. Although, governments all over the world are doing their best 10 improve the safety of the 

food supply, the occurrence of food borne disease remains a significant health issue in both 

developed and developing countries As most of these cases are not reported, the true dimension 

of the problem is unknown (\VHO, 2002). Millions of people become ill and many die due to  

consumption of unsafe food and \vater Up to one third of the population of  developed countries 

arc affected by food borne illness each year (FAO &\VHO, 2002). In recent times, concerns 

about safety of food have replaced those of the quantity of food Many feel that such concerns 

are products of our convenience but the basic truth is that the majority of disease and 

contaminations of man and animals are from food we consume. .It has been estimated that each 

year I 8 million people die as a result of diBJTbcal discnses and most of these cases can be 

attributed to contaminated food or water. Each ,veckday, millions of American students cat 

meals prepared and strved at school (Burghardt et al, 1995) 

Food safety and hygiene condition is essentially important most especially in the situation where 

food is cooked in large quantities that involve large numbers of food handlers A good example 

1s boaiding school The coruolidation of small food processing operation 10 larger one e g 

restaurants. boarding schools, hotels etc, may contribute 10 an increase in food borne disease 

Food safety is an important part of providing school children with acceptable, safe, and nutritious 

meals There is evidence that improvements is needed in the area of food safety in schools, thus 

the goal of the school food service program Is to serve meals that are acceptable, safe, and 

nutritious (Neill, 1980). 

There arc incidences of food borne diseases in Nigerian schools However, the cpidemiologial 

data of these outbreaks is either often unavailable or the incidence of contamtnataon is 8J'OSSI)' 

underreported In 1994, a class of medical students of the University of Lagos. Nigcna came 

down with a strange illness after consuming a dinner of freshly made salad "hich "as 
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I.I 811ckground lurormntion 

CllAl'TER ONE 

INTRODUCTION 

Unsafe rood ha.s been a human health problem for long, and cases of food borne illness occur 

daily. All hough, governments all over the world are doing their best to improve the safety of ihe 

food supply, the occurrence of food homo disease remains a significant health issue in both 

developed and developing countries As mosl of these cases are not reported, the true dimension 

of the problem is unknown (\VHO, 2002) �1.illions of people become ill and many die due to 

consumption of unsafe food and \Yater Up to one third of the population of developed countries 

arc affected by food borne illness each year (FAO &\VHO, 2002). ln recent times, concerns 

about safety of food have replaced those of the quantity of food. Many feel that such concerns 

arc products of our convenience but the bosic truth is that the majority of disc11.Sc and 

contaminations of man and animals are from rood we consume II has been estimated that each 

year I 8 million people die as a result or diarrheal diseases and most of these cases can be 

attributed 10 con1arnina1ed food or water Each ,vcckday, millions of American students cal 

meals prepared and served al school (Burghardt ct al, 1995) 

Food safety and hygiene condition is essentially important most especially in the situation where 

food is cooked in lergc quantities that involve large numbers of food handlers A good exnmple 

is boarding school The consolidation of small food processing operation 10 larger one cg 

restaur1111s, boarding schools, hotels etc, may contribute 10 an incrwc in food borne d,seuc 

Food safety is an important part of providing school children ,vi1h acceptable, safe, and nutritious 

meals There is evidence that improvements is needed in the area of food safety in schools. thus 

the goal of the school food service program II to serve meals that arc acceptable, safe, and 

nutritious (Neill, I 980) 

There are incidences of  food borne diseases lo Nigerian schools However, the epidemiological 

data of these outbreaks is either often unavailable or the incidence of contamlnallon 1s grossl)" 

underreported In I 994, a cws of medical 51udcn1s of the University of La.gos, Nigcna came 

down with a stran_ge illness aRcr consuming a dinner of freshly made salad "h1ch \\IS

l 
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inadvertently conton1inotcd ,vith salmonella (fribunc, 1994). Lack of knowledge of food safely. 

poor personal hygiene, and poor storage prac&ices common wilh food handles in the boarding 

school is of great concern. Thus, unsafe environment poses many hazards to food preparation. 

The hygienic quality of prepared food can be assured if basic food safely principles arc observed 

(Ehiri el al, 200 I) 

Poor housekeeping, poor personal hygiene and more specifically hand hygiene can compromise 

food safety and it is significant risk faclors in the transmission of food-borne polhogens (Kilgore 

et al 1996). The slightest food handling mistake by jusl one person or just one s1age of food 

preparation may affect large number of people and may rcsuh in massive food disease oulbrcak 

Hence, hyg.ienic quality of prepared food can be assured if basic food safe1y principles arc 

observed (Ehiri et al, 200 I). 

�1icroorganlsms arc essential components of our cnvironmcnl and they are ubiquitous in &he 

environment. They are in the air, food. ,va1cr a.nd soil, on &he surface o f  objec1s such as cooking 

utensils, as well as in/on our bodies (skin, head, mouth, hand etc) �licroorganisms live in. on 

and wilh man and animals. Ordinarily, microorganisms arc of no threal 10 heahhy humans ,vhile 

some are quile beneficial 

There ,s an estima1ed 2 million death in children ,vorldwide due 10 the consump1ion of unsafe 

food (Koepke et al, 2008. Miller et al, 2008). Chemicals, heavy mc1als. parasiles, fungi, viruses

and bacteria can make food unsafe and cause food borne illness However. bacleria rclalcd food 

poisoning is the most common. bul less lhan 20 of the many thou,ands of different bacteria 

actually are the culpriu More than 90 percent of the cases of food poisoning each )'ear a.re 

caused by StaphylOCOCG\IS aureu,, Salmonella, Clos1ridium pcrfringens, Campylob3cter, Listeria 

monocytogencs, Vibrio parahaemolyticus, Bacillus cercus, Entcro-polhogcnic Escherichia coli. 

proleus (WHO. 2004) These bacteria are commonly found on raw foods like SAiads, eggs. beef. 

vegeiables, cheese. ice cream. unpasteurized milk. fish, fresh fruits. canned foods, mushrooms 

e1c( Noah, 2009, Fry ti al, 2005) 
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Food contamination can occur in any stage or food prcp:iration, transponation, d1s1nbu11on and 

storage It is ho,vcvcr essential to protect the school food from microbial, physical, chemical and 

all other forms or contamination. The involvement or E coli in sc1-cral cases or food poisoning 

suggested that this organism rather than fCC41 coliform group should be used as an indicator or 

sanitary quality �'1icroblological standards in most developed countries rely on 10101 coliform 

and E.coli as mnrlcers for enteric organisms.(Knratz 1!/ al, 1999). Many de�c:loping countries 

sulTcr from either chronic shonages or fresh ,voter or pollution or readily accessible woter 

sources (Lchlocsa and Muyima, 2000) According 10 United Notion Children's Fund (UNICEF) 

repon, about 800 million people in Africa and Asia ore living \vithout access 10 safe drinking 

waler This has exposed 111411Y people to various diseases (Tan,vir ct al, 2003) 

The \Vorld Hcahh Orgonizo1ion defines a hcahh-promoting school as one 1h11 cons1an1ly 

strengthens its capacity as health sening for living. learning and \VOrking (\\'HO, 1999) Thus 1hc 

goal or school food safety monitoring is 10 keep food wholesome It is imponan1 1ha1 boarding 

school children ha\le ponable water 10 drink. adequate 1vo1cr for hygiene, adequate sonitauon 

facil1111:s, safe food and safe clean environment. 

Environmental challenges and opponunitics wry considerably among schools across coun1ries 

and wnhin communities around the ,vorld Food environment refers lo all entity micro or macro 

thaJ comes in contact lvith food These items can directly or indirectly influence wholesomeness 

or the food Th� environmental factors therefore must be 1n a clean cond111on or 1n acceptable 

hmns 11 all limes The food environment include bactcna, cooking utensils, food handlers, food 

storage facilities, food temperature, food plates, spoons, toilet, kitchen • \1·atcr used for coo�ing 

The food temperature plays very significant role 10 determining the wholesomenbs or the food 

consumed 1n the boarding schools and good temperature control is essential 10 keep foods safe 

ProductS such as prCJ>lfed ready-1�1 foods. cooked food, smo�ed meat or fish and ccn11n 

dill)' producu mutt, by law, be kept hot or chilled until they are smed 10 the students in the 

boarding schools If not, harmful bacteria could grow or to;,;ins (poisons) could form in the food 

and make the student and sl&IT 111 Foods that arc taken chilled should be held at 8 C (46 F) or 

below while those ctten hot should be held abo\e 6J•c (14S F) Research ha,c sho11n that the 

factors most commonly associated with food borne illness outbrcals include food purchases 
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from unsafe sources; inadequate cooking or reheating, holding at room temperature in advance 

service, cross-cootamination from other foods or food contact surfaces; poor personal hygiene, 

or improper food handling practices (Richards ct al, 1993; Martin et al, 1986) 

According to \VHO (2002), i t  is important to have an understanding of the interaction of 

prevailing food safety beliefs, knowledge and practices of food handlers in order to minimize 

food borne disease. A good kno\vledge towards food safety among food handlers and the 

elTective practices of such knowledge in food handling are impor1an1 in ensuring the safe 

production of food in any catering operations like the boarding school food dcpnr1men1 

�1or1lock et al, 1999). Studies emphasized the need for training nnd education of public food 

hJndlers in hygiene measures due to their lack of knowledge on microbiological food hazards, 

temperature ranges of refrigerators, cross contamination and personal hygiene (Bas et al. 2004) 

1.2 Statement or Problem 

�iany researches on food safety in schools have been carried out in Nigeria but there arc not 

many food safety research carried out in structured school environment like the boarding 

schools. This may be due to the little priority given by the hcalth decision -makers to issues 

relating to school health system and food safety 

A little over 600 food borne disease outbreaks in American schools \vere reported to the Centre 

for Disease Control between 1973 and 1999 (McCabe-Sellers and Beattie, 2004, Flanigan. 

2006) This figure is worrisome, more so that most food outbreaks In schools arc gross!) 

underreported This situation i s  of STC11i concern in Nigeria schools considering the fact that fe\, 

cases of outbrc:ak.s of food borne illnesses arc reported by the health authorities 

In Apnl 2008, about two hundred ,1udents at Doma Government Secondary School for Girls 

\\ere hospitalized for seve111I days and 1re1ted for diarrhea after consun,ing beans mC31 

(Vanguard, Nigeria, 2008) Also in 1993, an entire class of  medical students of the Uruvcrs,ty of 

Lagos Nigeria coo111ctcd a strange illness aficr consuming a dinner of freshly made salad that 

wu inadvertently eoni.minated with salmonella (Nigerian Tribune, 1994) 
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Several cases of bnctcrinl food poisoning ,vere reported ,vithin the student community of 

Ambrose Ali University, Ekpomo Nigeria The researcher later isolated microorgMisms causing 

food poisoning like B cercus, protcus, and Staph aureus The study also reported the major 

unhygienic practices observed among the food handlers such as poor care of immediate cleaning 

and failure to ,vear covering apron (Oni et al, 2010). 

In 1998, research showed that infants., elderly and institutionalized adolescents such as students 

in the boarding schools, some of \Vhom are under emotional and psychological stress as a result 

of academic rigor and absence from family members are at higher risk of food and ,vatcr borne 

diseases even at low doses of cnterotoxigenic strains of microorganisms (Notaro et al, 1998) 

Vendors who prepared food ,veil in advance (over 4 hours) ,vere found to practice food re

heating more th11n those who prepared food ,vithin 4 hrs and there nrc serious health implications 

when food arc not stored or taken ,vithin certain safe temperatures This study underscores the 

fact that the school food vendors and handlers may not have been complying ,vith food holding 

time and temperature regulations (J\1usa and Akande, 2003) 

In 2010, studies showed that less than 20% food handlers had a good level of knowledge, attitude 

and practice on food snnitation \Vhile 80% of the food hnndlcrs need to improve knowledge, 

attiiude and practice towards choosing IO\V quality rn,v materials, using cloths to clean utensils, 

storing ready-to-eat foods in cabinets to protect them from pests or vectors control It ,vas found 

wt there w:u :i 1ign1fic.vu relation between knowledge '1nd prucucc or food lundlcn Tlus stud) 

empb:isae t.bc s1gnilic:incc of Knowledge, AtUIUde and Practice of food h:lndlcn townrds cnsunns food 

s:ifct) m bcxlrdmg schools ( Tlucbr.ll ti of, 2011) 

In Zaria, studies were carried out on food safety in boarding secondary schools using I IACCP 

The study discovered that the lack of good personal hygiene of the food handlers may 

compromise safety of foods served in boarding schools (Ornnusi el al, 2007), while 1he 

r�chcr in Abcolruta, Nigeria who worked on the microbiological quality end safet) of read) 

to eai food sold in sccondary schools reported • high level of microbial contamination of the 

food and attn'buted this to poor hygiene practices among the food handlers 1n the sccondftf)· 

schools (r-'lcjayi, 2011). 
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�1orc recently, an outbreak of salmonella strain conlamination of tomato, spinach and cabbage 1n 

United State of America resulted in sevcrnl illnesses end death This \VBS blamed on 1he handling 
• 

process in some of the many stages of prep11111tion of the vegetable produce This indeed is of 

serious public health concern (CDC,2012).Food borne disease ou1break is a common 

phenomenon, the fact that it is seldom rcponed docs not mnko it less imponan1, it only increases 

the vulnerability of sruden1s and staff in boarding schools and the entire populace 10 1hc 

untO\vatd consequence of such outbreak. Therefore. the food safety and hygiene condi1ions of 

food prepared in bonrding school nre often implica1ed when food disease outbreak occurs. 

1.3 Rationale for the study 

The increasing incidence of food borne disease in Nigerian secondary schools necessitates a 

study like this Allhough. previous studies attempted 10 assess food safety in schools, not many 

studies ,vcre conducted in boarding secondary schools, 

Chemicals, heavy metals, plU'll.Siles, fungi, viruses and bacteria can mnkc food and ,vatcr unsafe 

for consumption and may lead 10 food borne disease outbreak. Bacteria relaied food 

contamination is the most common, hence this s1udy would provide information on the common 

bacteria that are found in school menu and also dctennioc t.hc microbiological qua.lity and the 

safety of food in t.he boarding schools 

Unsafe environment poses many ha.urds to food prcponuion, ho,vcvcr the hygienic quality of 

prepared food can be achieved if basic food SAl'cty principles are observed (Ehiri, 2001). Food 

temperature, dining hall environment and food preparation area a.re some of the imponant food 

environments that could make food consumed unsafe, t.hus the study will provide information on 

the temperature II which food is being held for consump1ion, KAP of food handlers on food 

safety and sanitary condi1ion of toilets, dinning and ki1chen in the food preparolion areas 

�1orc research on food handling practices, saniwy and hygiene conditions of food handlen in 

boarding schools will not only increase awareness on food safety but also enhance opt1m1l 

sanitary enV1rooment and overall food safety in the: boarding schools 
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1.4 BROAD OBJECTIVE OF TIIE STUDY 

The broad objective of the study \Vas to assess food safety and hygiene conditions in selected 

Public Secondary Schools ,vith Boarding Facilities i n  lbadan 

1.S SP£CLF1C OBJECTIVES OF TllE STUDY 

The specific objectives of this study \vcrc 10:

I Identify the sanitary conditions of selected Public Secondary Schools wi1h Boarding 

Facilities in Ibadan 

2. Assess the microbiological quality of food and ,vater used in food preparation in the

selected Public Secondary Schools \Yith Boarding Facilities in  Ibadan.

3. Dctcnnine the mean holding temperature of foods served in the selected Public

Secondary Schools \vith Boarding Facilities in lbadllll

4. Assess the knowledge; detennine attitudes and practices of food handlers on food safety

and hygiene in Selected Public Secondary Schools with Boarding Facilities in Ibadan

S Identify the joint relationship bet,vecn the holding temperature nnd the microbial count in 

food 
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CIIAPTER T\VO 

LJTERA TlJRE REVJE\V 

This chapter is a revie\v of available literature particularly in Nigeria. Africa and other paru of 

the \Vorld It involves all aspects of food safety and hygiene, microbiological contamination of 

food, food handlers, Kno\vledge, Attitude and Practices of food handlers and food safety 

asscssmenL 

2.1 Food 

Food is life. In Abra.ham �to.slo\v's hierarchy of needs, the most imponant need aner life is the 

requirement for food. The American psychologist could not have been more accurate in his 

conceptualization of a "hierarchy of human needs• Food is any substance consumed to provide 

nuuitional support to the body. It is usually of plant or animal origin, and contains essential 

nutrients such as carbohydrates, proteins, fat, vitamins and mineral Food is usually ingested by 

an organism and assimilated by the organism's cells in order 10 produce energy, maintain life and 

sumulate gtO\vth. 

Food can also be described as every anicle manufactured, sold, or represented for use as food or 

drink for human consumption, or any item that enters into or is used in the composition, 

preparation, or preservation or any food or drink Food and drink include confec1ioncry and 

chC"ing subSWICCS and their respective ingredients (Food Act, 1983) 

Like many other developing countries, Nigeria faces the challenge of providing adequate food 

supply for its teeming population Towards this end, policies and programmes aimed at boosting 

agricultural and food production arc being actively promoted, but the issue or food safety sull 

poses a more daunting challenge. Therefore. Nigeria has to contend \vith the problem of food

borne diseases with 1ts attendant social, economic and health costs 

Food has been identified globally as not only a biological need but also u an economic and 

politic.a.I weapon. It is constantly a potenual source of socio-political problems 10 communitlCi 

and nations Therefore, it 1s pertinent to have an assur1nce that food consumed 1s adrquote, 

nutritious, good quality and wholesome 
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CITAJ>TER T\VO 

LJTERA TURE REVTE\V 

This chopter is o revie\v of available literature panicularly in Nigeria, Africa and other parts of 

the ,vorld. It involves all aspects of food safety and hygiene, microbiological con1amina1ion of  

food, food handlers, KnO\Vledge, Attitude and Practices of food handlers and food safely 

assessment 

2.1 Food 

Food is life. ln Abraham NlBSIO\v's hierarchy of needs, the most imponant need ol\er life is the 

requirement for food. The American psychologist could not have been more accurate in his 

conccptualiuition of a "hierarchy of human needs • Food is any substance consumed to provide 

nutritional suppon to the body. I t  is usually of plant or animal origin. and contains essential 

nutrients such as carbohydrutcs, proteins, fat, vitamins and mineral Food is usually ingested by 

an organism and assimilated by the organism's cells in order to produce energy, maintain life and 

stimulate growth. 

Food can also be described as every anicle manufactured, sold, or represented for use as food or 

drink for human consumption, or any item that enters into or is used in the composition, 

preparation, or preservation of any food or drink. Food and drink include confectionery and 

chewing substa.nces and their respective ingredients (Food Act, 1983) 

Like many other developing countries, Nigeria faces the challenge of providing adequate food 

supply for its teeming population Towards this end, policies and programmes aimed at boosting 

agricultural and food production are being actively promoted, but the issue of food S!fcty sull 

poses a more daunting challenge. Therefore, Nigeria has to contend \vith the problem of food· 

borne diseases with its attendant social, economic and health costs 

Food has been identified globally as not only a biolog1cal need but also as an economic and 

political weapon It u con.sta111ly a potential eourcc of soc:10-political problemi 111 communities 

and nJllons. Therefore, ii is pcruncnl 10 have an usur1nce that food consumed is adequate 

nutritious, good quality and wholesome 
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2.2 Food Safety 

Food safety is n scientific discipline describing handling, prcpnrntion, and storage of food in 

,vays that prevent food borne illness This can also be described as a condition achieved by series 

of actions including processing. handling storage and preparotion aimed at ensuring that all food 

are safe as possible. reducing bcahh hazards and preventing food poisoning and food-borne 

illness 

The goal of food safety monitoring is to keep food wholesome. This involves the protection of 

food supply from microbial. chemical (i.e. rancidity, bro,vning) and physical (i.e drying out, 

infcs1ntion) hazards or contamination that may occur during all stages of food production. 

harvesting, processing, transporting, distributing. prcparntion and storing (\VHO, 2002) 

Food safety is an important part of providing acceptable, safe, and nutritious meals The goal of 

the school foodservice program i s  to serve meals that arc acceptable. safe, and nutritious (Neill, 

1980) Food safety cenificotion of employees and implementation of a Hazard AnnJysis Critical 

Control Point (HACCP) progrnm ore 1,vo ,vnys 10 achieve these goals (Giampooh, 2002) The 

food safety cenification process ,vns initiated to establish minimum standards of food safety 

practices and provides information necessary to train employees in food safety and implement a 

food safety system. Strengthening food safety measures in schools would better protect srudents 

and school staff from outbreaks of food borne illness (Almanza. 2003) 

\Vhile food safety 1s considered to be an important issue in school food seMCC, there have been 

several recent outbreaks of food borne illness in schools and research shows that good snnitauon 

procedures and efficient food-handling practices are not ahvays followed in school meal 

programs (Sukyung and Sneed, 2003) Food safety has always been a concern in school food 

service, and the recent empwis on Hazard Analysis of Critical Control Point (I lACCP) 

programs lw increased awareness of food-handling prncuccs 1n schools In developing a qu11li1y 

model for school food service, food quality was included es an integral pan of food safct) and 

was described as food that is selected, prepared, and served in a ,vay th11t retains 1hc narural 

navor • identity, nutritious sWe of 1hc food and free of unsafe bac1cnolog1cal or chcm1cal 

contamination (Gilmore and Dana ,1998) 
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There is rising concern for food safety as i t  relates to all phases of food produetJon and 

preparation from "fann to fork • The growing importance of food safety in schools is evident 

,vilh the recent adoption of the follo,ving food safety position statement by the American School 

Food Service Association (ASFSA, 1999). The ASFSA initiates and support collaborative efTons 

to en.sure 1hat schools develop food safety systems so that Students have safe food in schools • 

Nlore recent school estimates suggest that there ,vere 292 outbreaks bct,veen the years of 1990 

and 1999, causing 16,232 student.s to become ill as a result of food borne illness and that the 

number of reponed ou1breaks actuo.lly hns incr�sed on an average by 10% per year h should be 

noted 1ha1 there \YBS a change in surveillance methodology beginning in 1998 that might account 

for higher numbers of incidents. Most commonly identified microorganisms for illness outbr� 

coMected to school foods ,\'ere salmonella and Nof\Yl\lk-like viruses and as a result, it has been 

sugges1ed 1ha1 USFDA take actions to better ensure the safety of school foods (GAO, 2002). The 

safety and in1egrity of food prepared for consumption in boarding schools can be maintained if 

food handlers cfTectively ,vash hnnd before touching any food related objects, food surfaces and 

equipments arc ,veil cleaned, food are thoroughly cooked, food handlers maintain good and 

standard personal hygiene, adequate cooking and reheating are maintained, effective temperature 

control of hot and cold food are ensured, food are adequately stored and food handlers endeavor 

10 report illness as soon as they fall ill In order to ensure food prepared in the schools are safe at 

all times, every person that is involved one ,vay or the other ,vith food preparation must abide 

with the folloW1ng rules to safe food. These involves keeping o. cleo.n environment, separating 

ra,v and cooked food, thorough cooking. keeping food nt safe temperatures and the use of safe 

"'111cr and raw materials at all time (\VJ 10, 2006) 

2.3 Food-H1ndling Practices in Schools 

Food quality is multidimensional, 11nd i s  defined by nutritional, aesthetic, and m1crob1olog1cal 

aspects of the food For food to be of good qulllity, all three aspects must be prescnl and 

maintained through excellent food handling practices A high level of food safety rcsuh� from 

appropriate food handling pracuces by food handlers Several studies of food-handling pracuces 

1n school food service indicate that there arc areas of concern thlll need 10 be addr�cd 
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(Blakeslee & Penner, 1999; FDA, 2004, Giampaoli. ChlSkey, & Sneed, 2002, Gilmore & Dana, 

1998) 

Food qu�ily model for school foodservice opera1ions ,vas developed and 1es1ed In 1h1s process. 

1hese researchers conducted observa1ions in eighl school ki1chcns in Iowa and Minncso1a. 

revie\ving food receiving practices, food produc:1ion sanitation steps, 1111d food-handling 

techniques l\1any sanitation practices were good, 1nclud1ng clean uniforms. shon and unpolished 

fingernails, appropriate use of utensils/gloves for handling food, sanitizing of \vork surfaces, and 

the thawing of foods Researchers did observe that hand ,vashing ,vas infrequent, hair restraints 

were nor used, and jewelry ,vas not lin1itcd 10 watch and ,vedding band They also obse,ved that 

food handlers made use of reusable towels to dry dishes/utensils in some kitchens These 

findings are consistent with observations of food-handling practices in subsequent research 

studies Gilmore and Dana (1998) 

A study ,,as conducted to develop baseline data on the risk factors for Foodbome illness 1n retail 

foodservice operations, including schools, hospiulls, nursing homes, restaurants, and retail food 

stores Overall, elementary schools ,vere in 80% compli1111cc for the items observed Improper 

holding and timc/tempcrarure relationships were the arc.1 with the lo,\est compliance (60 5%) 

and personal hygiene was next ar 74.2% compliance. For cold foods, 45% of schools did not 

hold them at a cold enough temperature Improper or inadequate hand washing ,,as seen at 36°� 

of those schools that were out of compliance for personal hygiene, while 27"/4 of the schools did 

not take sieps to prevent hand contamination (FDA, 2000) 

Employees 1n IS sthool districts in the Silicon Valley, California was observed by researchers. ir 

was found that proper hand washing techniques ,,ere often not used. that rhe m1Jori1� of 

employees did not "car halt rcstr11n1s, and that employees were observed caring and drinking in 

rhc kitchens Some food storage practices "ere 1nappropn11c, such as boxes being stored on the 

floor, raw meats stored above other food items, and inadcquotc labeling and da11ng of food 1n 

stof18e Sanitizing issues, such u not checking tcmperaturc/sanuizcr concentrations and not 

using sanitizing agenu on food contaCI surfaces, also were idcntifled (G11mp101i, Cluskq, and 

Sneed, 2002) 
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(Blakeslee & Penner, 1999; FDA, 2004; Giompaoli. Chiskcy, & Sneed, 2002, Gilmore & DaM, 

1998) 

Food quali1y model for school foodservice operalions ,vas developed and 1es1ed In 1his process, 

these researchers conducled observations in eight school ki1chcns in Iowa and Minneso1a. 

rcviC\ving food receiving practices, food production sanitalioo steps, ll!ld food-handling 

techniques t.1any sani1a1ion prac1ices were good, including clean uniforms, short and unpolished 

fingernails, appropriate use of ulensils/gloves for handling food, sanitiZJng of work surfaces, and

the 1h1\\ving of foods Researchers did observe that hand ,vashing was infrequent, hair restninls 

,vere not used, and je,\elry wa.s not limited 10 watch and \\edding blllld They also observed 1ha1 

food handlers made use of reusable to,vcls 10 dry dishes/utensils in some kitchens These 

findings are consistent ,vith observations of food-handling practices in subsequent research 

studies Gilmore and Dana (1998). 

A study \\'IS conducted to develop baseline data on the risk factors for Foodbome illness 1n reuul 

foodservice opentions. including schools, hospiulls, nursing homes, restaurants, and reuul food 

stores Overall, elementary schools \Vere in 80-/o compliance for the items observed Improper 

holding and time/temperature relationships were the area \\itb the lo\\CSI compliance (60.S%) 

and personal hygiene was next at 74 2% compliance. For cold foods. 4S% of schools did not 

hold them a1 a cold enough temperature Improper or inadequate hand \YI.Shing \\'IS seen at 36"• 

of those school, that ,vcre out of compliance for personal hygiene, while 2'79,a of the schools did 

not take sieps 10 prevent hand conlllmina1ion (FDA. 2000) 

Emplo)ees 1n 15 school d1strit1s in the Silicon Valley, California ,vas observed by researchers. it 

"-as found that proper band washing techniques ,vere oncn not used, thiu the maJont} o f  

employees dtd not "car hair restraJnts, and 1hat employees were observed eaung and dnnking 1n 

1he kitchens Some food storage pracuces were 1n1ppropna1e, such as boxes being stored on the 

floor, raw meats stored abo\e 01her food ucmJ., and 1n1dcqua1e labeling and dating of food in 

storage Sanuwng issues such u 1101 checking tcmpera1Ure/W1itizcr concen1ra1ions and 001 

using sanitwng agents on food contaa surfaceJ., also were idcn1ined (G,ampaoh. CluskC} and 

Sneed, 2002) 
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In a study or 40 lo\va school districts, several food-handling issues \vere identified About one

third of the observed employees either did not \YaSh their hands frequently enough nor use 

appropriate hand \Vl!Shing techniques Food temperature \YllS not taken and in instances when 

these ,,1ere taken, the temperatures 1vcre not recorded Calibrated thermometers often were not 

used (and employees often \Vere not 11\VnIC or calibration procedures) Researchers checked 

temperatures or both hot and cold food items at the time of service and found more problems 

with appropriate cold rood temperatures than hot food temperatures, which is consistent with the 

FDA study (2000). 

In a study or five boarding secondary schools in Zaria Nigeria. researchers revealed some factors 

that could contribute to contamination of foods prepared in boarding schools The factors such as 

improperly 1vashed utensils and equipments, poor hygiene, dirty environment and the presence of 

animals in the cooking environment. The major hazards associated \vith foods prepared in the 

studied schools were inadequate (5 - IO min) time/temperature exposure of foods (nkamu, tu11•0, 

eba), extensive handling of foods by cooks after preparation, leaving cooked foods open till 

served 10 students and the presence of toxigenic strains of 8. cereus and E. col, The cooking 

temperatures of foods examined in this study reached levels capable of destroying many 

vegetative forms of food borne pathogens. Ho1vever, a concentration of organisms ranging from 

2-Slog IO cfufg swvived in the roods after cooking (Oranusi et al, 2007) 

2.4 Food s11re1y in school

From 1973 through 1997, States and Local Health Departments reported 604 outbreaks of food 

borne disease in American schools such o..s primary, secondary, colleges and universities The 

median number of school outbreaks nnnually \Y8S 25 The most commonly reported food 

preparation practices that contributed to the school-related outbreaks ,..,ere improper food 

storage, inappropriate holding 1cmpen11ures and food contaminated by a food hMidlers 

The three most commonly identified etiologic agents for food borne disease as a rc.rull of food 

contamination 1n schools were Salmonella, S. aurt11J and C. ptr/rl11gc1u (Daniels, 2002) 

Several outbrcab 10 schools have been a11ribu1ed to con1amina11on of food by food-handlers ,vho 

worked while ill (Quiroz et al 2000), or had p00f pel'$0nal hygiene (Daniels, 2000 , Holmberg 

et al, 1984) In a rCY1cw of reported food borne outbreab in school. s-r;. of outbreaks 1,crc 
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In a study of 40 IO\VB school districts, several food-handling issues ,vere identified About one

third of the observed employees either did not ,vash their hands frequently enough nor use 

appropriate hand ,vashing techniques Food temperature ,vas not taken and in instances ,vhen 

these were taken, the temperatures ,vcrc not recorded. Calibrated thermometers often ,vere not 

used (and employees often ,vcre not o,vare of calibration procedures). Researchers checked 

temperatures of both hot and cold food items at the time of service and found more problems 

,vith appropriate cold food temperatures than hot food temperatures, \\•hich is consistent ,vith the 

FDA study (2000). 

In a study of five boarding secondary schools in Zoria Nigeria, researchers revealed some factors 

that could contribute 10 contamination of foods prepared in boarding schools The factors such as 

improperly ,vashed utensils and equipments, poor hygiene, diny environment and the presence of 

animals in the cooking environment. The major hazards associated ,vith foods prepared in the 

studied schools ,vcre inadequate (5 - IO min) time/temperature exposure of foods (akamu, IU\\'O,

eba), eJCtensivc handling of foods by cooks after preparation, leaving cooked foods open till 

served 10 students and the presence of tox.igenic strains of B. ure115 and E. coll The cooking 

temperatures of foods examined in this study reached levels capable of destroying many 

vegetative forms of food borne pathogens. Hov,.ever, a concentraJion of organisms ranging from 

2-SloglO cfu/g survived in the foods after coo\..'ing (Oranusi el al, 2007) 

2.4 Food ,11re1y in school 

From I 973 through 1997, SIAlcs and Local Health Depanments reponed 604 outbreaks of food 

borne disease in Amcriun schools such as primary, secondary, colleges and universities The 

median number of school outbreak& annually was 25 The most commonly reported food 

preparation practices that contributed 10 the school-related outbreaks were Improper food 

storage, inappropriate holding temperatures and food contaminated by a food handlers 

The three most commonly identified etiologic agents for food borne disease as a result of food 

contamination in schoolJ were Salmo11ella, S. a11rt111 and C. p,,trfr111g111u (Daniels, 2002) 

Sevc�I outbreakJ in schools have been attributed to contamination of food by food-handlen ,vho 

worked while ill (Quiroz et al 2000), or had poor personal hygiene (Daniels. 2000 Holmberg 

ti al, 1984) ln a review of reported food borne outbreak& in school, 57'/e of outbreaks were 
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attributed to likely contamination by food-handlers. The 1tdop1ion of a \Vork policy that includes 

paid leave for food handlers with gastroenteritis would probably increase compliance \\ith illness 

related work exclusion policies Tr111ning and certifying all food handlers in school cafcienas in 

specific techniques, such u good personal hygiene, adequate hand \VUh1ng. proper cooling and 

reheating of foods 11nd methods of preventing cross-contamination between cooked and ra,v 

foods, would olso likely reduce the incidence of food borne discllSC outbreaks �fanning, 1994) 

Furthermore, food handlers could be important �rvoirs for pathogenic bacteria in boarding 

schools, increased 1imt11empcra1ure exposure of foods ond strict control of mishandling of food 

during preparation and dispensing is highly recommended for prevention orcon1amina1ion 

2.S Pood Poisoning 

Pood poisoning is very likely 10 occur in boarding schools when foods ore not hygienically 

handled. Food poisoning is described u the unacccpu1ble contamination (of a biological, 

chemical, or physical nature), unacceptable microbial growth, or unacceptable survival of 

microorganisms in food (\VHO, 2000) 

The food con111mina1ion slate that m11y occur in boarding schools is categorized into 

• Food-borne Illness: Food Dome Illnesses occur in bo11rding school due 10 the ingestion

of coniaminoting microbial pathogens (i o., bacteria, mold, and viruses), chemicals,

parasites, or from natunilly occurring toxins or poisons Bacterial food borne disease is of

two major types viz. Lnfcction and intoxication

• Jl'ood-lJornc lnfcction: Food prepared may be contaminated by live pathogens that gro\v

and multiply inside the intestinal trncl of animals and man or are pa.ssed 10 other organs

(e g So/111011ella e1111.1ri11dis, Cm11pylobocter Jej1111/, Listeria 111011ocy1oge11e) These

pathogens omy find their ,vay into food if hygiene procedure is compromised

• Food-1Jon1c lntoS"iCJ1tion: Illness caused by ingestion of food containing toxin

(metabolic byproduct) that ,vas formed and excreted into the food as II rcsuh of

pathogenic microbial growth e g. Clostrldl111n bo111/f11/11111, S1aphylocccc11s a11rc11s

A failure of hygiene standa.rd in any stage of food preparation could cause food poisoning 

Hllnnful bacteria that cause food poisoning can spre11d very ea.slly, so it i s  in1portan1 10 ensure 

that contamination is prevented. Food poisoning can lead 10 serious illness, or even death, 
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cspceiolly omong the very young, the very old and ill people. who are particularly at risk from 

food poisoning 

There are four milin defenses ogoinst the growth and spread of bacteria· 

I. Ensuring food areas are clean and good standards of personal hygiene are maintained

2. Cooking foods thoroughly

3 Keeping foods at the right temperature 

4. Preventing cross-contamination

2.6 Knowledge, Alliludc and Practice on Food Snfcly 

A Knowledge Ani1ude and Practices survey is a rcprcscntativc study of a specific population to 

collect information on what is kno\vn, believed and done in rclotion to food safety The KAP 

constitute D triad of inreroctive factors characterized by dynamism and unique interdependence 

The triad of knowledge, a11i1ude and practice in combination governs all aspects of life in human 

societies, a.nd all three pillars together make up the dynamic system of life itself It 1s peninent to 

have an understanding of the interaction on prevailing food safety beliefs, knowledge and 

practices of food handlers i n  order 10 minimize food borne outbreaks (\VHO, 2000) 

Knowledge is the capacity to acquire, retain and use information, a mixture o f  comprehension, 

experience, discc.mment ond skill The possession of knowledge requires complemcntarillcs 

bel�'CCn two basic ingredients: the concept through which an object is thought of 01 all, this 

requiring intellect; and the perception by which the concept is ocquire<l, this requiring po\ver of 

sense The nature of knowledge rests on the different modes of ocquisition of ideas· perception, 

imagin1Jion, memory, judgment, abstracllon and reasoning. Knowledge criteria center on the 

sense UlJlt 4llows us 10 distinguish between right and wrong Thus education 1s the prcrequisne o f  

knowledge There wu general agreement revealed from sevcrol authors as good levels of 

knowledge towards food safety among food handlers ond the erfcct1ve prnct1ces of such 

knowledge 1n food handling were 1mpcn11ive In cnsunng the ufc production of food 1n any 

catering operations ( t.1ortlock et al, 1999) 

A recent ,1udy on the KAP on food safety in  Indian schools showed lhal about 50- 70'11, of the 

respondents' food handlers in the school do not know that diarrhea, abdominal pain. nausea and 
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vomiting moy be o symptom of food-borne disease' \Vhcn asked on storage of food, 15% 

reported to leave the cooked food at room temperature and only 29.4% of them consumed the 

stored food after thorough heating ( Sudershan et al, 2009), Among the food handlers, 13 O"/o, 

18.So/o and I 5.2% (n•92) hod II good level of knowledge, anitudc and practice respectively on 

food safety. From s1a1is1ical analysis, there ,vas a significant relation bc1,vccn food safety 

knowledge and food safety practice and bct\vccn food safety attitude and food safety practice 

Attitude refers to inclinations to react in n cennin way 10 cenain situations, 10 see and interpret 

events according to certain predispositions; or to organize opinions into coherent and interrelated 

structures. Ho,ves et al, ( 1996) indicate the correlation of positive behavior, attitudes and 

continued education of food h11ndlcrs to,v11tds the mllintenance of safe food handling practices 

On the other hand, Bas et al. (2004) in their study found that the auitude scores of the food 

handlers to\vard food borne diseases prevention and control ,vas poor (44.2 :1: 13 2) and practice 

scores were very lo,v (48 4 :1: 8.8) According 10 Howes ct al. ( 1996), a study in the USA sho,,ed 

that approximately 97.0% of foods borne outbreaks were due 10 improper food handling 

practices in food service. Previous reports indicate that beside poor hand and surface hygiene, 

Itek in personal hygiene among food handlers ,vas also one of the most commonly rcponed 

practices th.at gave rise to food borne illness (Collins, 1997) This sho,vs that if food handlers 

take serious note on the cleanliness of their hand, body and clothing. this \viii help in preventing 

incidence of cross-contaminntion from occurring (Sneed et al. 2006) 

Practice is the applic&tion of rules and knowledge that leads to 11e1ion Good practice is an an that 

is linked to the progress of kno,vledgc and 1echnology and is executed in an ethical manner 

According to Howes et al (1996), a study in  the USA showed that approximately 97 0"/4 of food 

borne outbreaks was due to improper food handling practices Previous reports indicate that 

besides poor hand and wrface hygiene. lack of personal hygiene amongst food h11ndlcrs was also 

one of the most commonly reponed practices that gave rise to  food borne illness (Collins , 1997) 

This shows that if food handlers take serious note on the cleanliness o f  their hands, bodies and 

clothtng' s, incidence or cross-contamination will be reduced 
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2.7 Environmental Sanitation 

TI1e term "environmental sanitation" has been given various interpretations in different countries 

and at different times. In its most restrictive sense, snnitatioo has been equated \vith the safe 

disposal of human excrement. In many cases, i t  is used to cover the handling by the community 

of the \Voter supply and the disposal of se1vagc and refuse, Out in  recent years, it has been 

increasingly used to denote the control, generally, of tJ1osc clements in the environment that 

affect or may affect human health. It has also been defined as an adjustment of the environment 

for the prevention of disease. Environmental sanitation include various sanitary conditions like 

(I) clean end safe woter supply, (2) clean and safe ambient air, (3) efficient and safe anim.il,

human, and industrial \vaste disposal, (4) protection of food from biological and chemical 

contaminants, and (5) adequate housing in clean and safe surroundings also called environmental 

hygiene (\VHO, 19S3). 

Access to basic or adequate sanitation i s  vital for human health, while having a safe. convenient 

and private place to defecate is essential for human dignity Adequate sanitation refers to the use 

of a "sanitary facility" in a dwelling or immediate vicinity A sanitary facility is a unit for the 

disposal of human excreta that isolates feces from contact "1th people, animals, crops and \Yater 

sources. The buic sanitation is the lo"•est-cost option for securing sustainable access to safe, 

hygienic and convenient facilities and servicel for excreta and sulloge disposal that provide 

pnvaey and dignity while ensuring a clean and henlthy living environment both 111 home and in 

the neighborhood of  users" This definition captures the relationship ber1veen sanitation and 

human health and highlights that dignity and privacy arc imponant elements of basic sanitation, 

u these promote the use of sanitary facilities (\VI 10, 2009)

2.8 EduCJ1tion 

Education means learning knowledge, .skills, and auirudes The most imponant of these is  

learning how 10 learn Leaming means deciding about your own lifestyle 6ducauon can be 

divided into formal, Non formal and Informal 
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2,8. I Formal Education 

Formal education is the hierarchically structured, chronologically graded educational system 

running from primary school through the university and including, in addition to general 

academic studies, a variety of specialized programs and institutions for full-time technical and 

profcssionnl trniniog (Coombs et al, 1973). Formal education is properly 11SSOCioted ,vith school 

but it is not II limiting factor in the employment of food handlers in the bomling schools Formal 

education refers to the structured educational system provided by the state In most countnes, the 

formal education system is state-supported and s111te-operated. In some countries. the stoic ollo,vs 

and certifies private systems ,vhich provide a comparable education ( Etling, 1993) 

2.8.2 Non Formnl Educntioo (NFE) 

Non formal education is described os any in1en1ional and systematic educational enterprise 

(usually outside of lradition.al schooling) in ,vhich content is adapted 10 the unique needs of the 

students (or unique sitwuions) in order 10 ma.ximize learning and minimize other clements ,vhich 

oncn occupy formal school teachers (i.e toking roll, enforcing discipline. ,vri1ing repons, 

supervising study hall, etc.). Non formal education is more lcamcr-ccntcred thM most formal 

education Learners can leave anytime they are not motivated Food handlers can obtain 

education on food safety non- form11lly 

The NFE tends to emphasize a cafeteria curriculum of options ond choices rather than the 

prescribed, sequential curriculum found in schools In NFE., human relationships are more 

informal in which the roles of tcochers and students arc less rigid than in schools ,vhere student 

teacher and administrator roles arc hiCf'IIJ'chical 11nd seldom change in the shon term Non Formal 

Education focuses on practical skills and knowledge ,vhile schools oOcn focus on information 

which may have delayed application Overall, NFE has B lo,vcr level of structure ( Kleis et c,/, 

1973) MoSI typically, the term or phrase non-formal education is used to refer to adult literacy 

and continuing education for adults 

2.8.3 lnfonnnl Education 

Informal Education deals with everyday experiences which are not planned or organ11cd This ,s 

also refers to as incidental learning. \Vhen these e.�rienccs are interpreted or C'(pla,ncd by 
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ciders or pccr5 they constitute informal education (Kleis ct al, 1973). Many food handlers 

obtained education on food safety through informal and/ or formal education 

2.9 Food Hygiene 

Hygiene deals ,vith the promotion and preservation of health ,vhilc food hygiene is all conditions 

that measure the safety and suitability of food al all stages of food chain (\VHO, 2006) Food 

hygiene can also be described as the conditions and practices that serve to promote or preserve 

health. Good food hygiene by food handlers is essential 10 ensure that the foods prepnred in 

bonrding schools nre safe. Poor hygiene procedures can put the students nod stofT of tho schools 

at risk. To achieve good food hygiene, food handlers need to ronsider these actions during the 

entire food process, from the moment the ra,v food ingredients are purchased to the final stage 

before it is consumed. 

2.9.1 Nigeruio Policy on Food Hygiene and Snfcty 

The Government of Nigeria launched the National Policy on Food IJygicnc and Safety in year 

2000 as an integral pan of the Nigerian National Health Policy, in recognltion of food safety as 

an important factor for achieving high level of health for all Nigerians. The overall goal of the 

food hygiene and safety policy is  the attainment of high level of food hygiene and safety 

pracuces ,vhich will promote health, control food-borne diseases, minimize and finally eliminate 

the risk of diseases related to poor food hygiene and safety. The policy seeks 10 stimulate and 

promote legislations concerning food in areas of production, storage, handling. processing, 

preservation, trade, uansponation and marketing. It 4'so seeks 10 improve the quality of 

healthcare through ensuring lh.o.t all food ronsumed in Nigeria, whether imported or exported 111e 

wholesome, nutri1ious, free from contaminants and accessible 10 the consumers at afTordablc 

price Implementation of the policy is aimed at addressing the unsatisfactory level of food 

hygiene and safety practices which to a large extent is responsible for the prevalence of food· 

borne diseases 10 Nigeria (Omotayo, 2002) 
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2.9.2 N111ionnl Ltgislatioos on food Safety 

The main national legislations relating to food safety includo tho follo,ving. 

I The Public Health La,vs {1917) now known as Public Henllh Ordinance Cap 164 of 

19S8; 

2. The Food and Drugs Decree, No. 35 of 1974;

3. The Standards Organization of Nigeria Decree, No. 56 of 1971,

4 The Animol Disease Control Decree, No. 10 of 1988, 

5 The Marketing of Breast Milk substitute Decree, No. 41 of 1990. 

6 The Nationnl Agency for Food and Drugs Administration nnd Control (NAFDAC) 

Decree No. IS o f  1993. 

The follo\\•ing government organization ond agencies arc responsible for regulating and 

monitoring food safety standards and practices 

I Federal Ministry of Health 

2 National Agency for Food and Drug Admioistr11tion and Control (NAFDAC) 

3 Suu,dards Organization of Nigeria (SO:N)

4 National Codcx Commiucc 

S Fedenll Ministry of Agriculture 

6 States and Local Governments 

2.9.3 The Federal !'t1inistry or Ilcalth 

Federal Ministry of Health tw the responsibility for formulating national policies, guidelines and 

regulations on food hygiene and safety as well as the monitoring of their implementation It is 

also responsible for establishing guidelines for the requirements for the nutritive value of food, 

and monitoring o f  food environments and handlers, control of food bon1c diSC45c, the quality of 

public watcr supply as well as national and international mailers relating 10 food 

2.9.4 National Agency for Food and Drug Admi11is1r111ion and Control (NAP'DAC) 

National Agency for Food and Drug Administration and Control is the pnrastatal under the 

Fedml Ministry of Health, charged with the rcspons1bllily for the rcgul111ion and control of 

imported and locally processed foods and boulcd water, 11 the Federal and State levels of the 
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government. The agency is involved in controlling the sales and use o f  foods and to ensure 1hn1 

foods and food ingrcdienls used in the boarding sccondll!)' schools are \vholesome and free of 

any form of con laminations physical, chemical or microbiological (NAFDAC, 2005) 

2. 10 B011rding Sc.-hool

11 is difficul1 10 kno\V the exacl time that the firsl boarding school ,vas cscablishcd 1-Jo,vcver, the 

prnctice of fostering children \vith other families so that they could learn is very long standing. 

\vilh records going back thousands of years 

A boarding school is a rcsidcncinl school. Students live in dormilories or resident halls on the 

school's premises. 1\ boarding school can be described as a school ,vhere students arc lodged. fed 

as well as taughl. Students living in the dormitories are supervised by members of 1hc school's 

staff The boarding school is usually a fee-charging school ,vhcre some or all pupils not only 

study, bur also live with their fello,v students and possibly teachers during 1crm time 

Students at boarding schools take their meals in a dining hall The ,vord 'boarding' in this sense 

means 10 provide food and lodging. fl is also a school which provides board and lodging as ,vell 

as tuition, thus students may go home at ,veekends or between rerms depending on the school 

regulation. Boarding schools offer en inclusive approach to cducarion Studcncs learn. live. 

cxercue and play together in a communal selling under adult supervision. (Bamford, 1967) 

The amounl of time students spend in boarding school varies considerably from one year to 

twelve or more years Boarding school pupils may spend the majoricy of 1heir childhood and 

adole�nt life away from their parents, although pupils return home during the holidays In 

Uniccd States, schools generally comprise grades seven through 1,velve, with most covering 1he 

Hjgh School years ln Nigeria, boarding school mostly scans from secondary school year one 10 

six, predominantly children between 1he ages of 11 to 17 years llo,vcver, 1n Britain. children as 

young as S 10 9 years of age are sending to boarding schools (Power, 2007) 

Mose societies decline 10 make boarding school the preferred option for the upbringing of their 

children exccpl in former British colonies in India, Nigeria and ocher African colonies of Gttat 

Britain This is because children may be spending sign11icanl pans of their cnrly life in \\hat 

may be seen a., total instituuon and possibly expcnencing social de11chmen1 (Goffman. 1948) 
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2.11 School HCAJtb

Health is created by caring for oneself ond others by being able to mllke decisions and have 

control over one's life circumstance ond by ensuring that the society one lives creates condition 

that allo\v the allainment of health by all members. The boarding school is an extraordinary 

setting through \vhich student's health can be improved Boa.rding school provides the 

opportunity to achieving significant hea.lth and educational benelics The promotion of children 

health is recognized at che intemacional level as an imponanc means of innuencing health 

behavior. The school heallh has been an imponant goal of the \Vorld Health Organization and 

other incemational agencies and this has gained signilicanc momentum in recenc years (\VHO, 

1999). 

School students dcsef\•e to inherit a safer and healthier ,vorld h is very imponant char the school 

environment i s  safeguarded. It is equally imponant thac students have clean ,vater to drink. safe 

food to cat. adcquacc sanicary facilities, adequate ,vater 10 use for hygiene., clean air to breathe 

and safe place 10 learn and play (\VHO, 2003). One of the idencified stralegics 10 provide young 

people ,vitb required knowledge, skill and enabling environmenc for che development of their 

psychological competence i s  to provide relevant inform1uion and education 

There are different cacegories of schools in Nigeria There are Nursery, Primary, secondary and 

teniary schools, and about 70"/o of the schools in Nigeria are ovmed and financed by the 

government (both State and Federal government). Problems associaced ,vith the educational 

system in Nigeria include the deterioration of the quality of education and inequitable 

distribution of facilities nationwide (UNFP A. 1998) 

The school environment in most public secondary schools in Nigeria. especially 1n urban 

communities is generally dirty and in deplorable condition ,vhich is not conducive to learning 

and which is also a potential risk to the food and water consumed by the students and teacrung 

staff Many schools do not have depend_able sanitary facilities and adequate \YllSte management 

system �1_any boarding secondary schools lack adequate facilities to properly dispose ,vastc 

gathered from the cleaning activities of the students Udoh (1996) C."<amincd the status of health 

Education in Nigeria and noted that these is no organized health education 1n public school 
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system The curriculum of teaching and learning of health informa1ion over the years shov,.s tha1 

the con1en1 and melhods used concentrate primarily on heahh information rather than 

pnrticipntioo nnd behavior chnngo among students (Oladimeji and Fabiy, 1993). 

2.12 Health- Pron1oting School 

The \Vorld Hcallh Organiza1ion, through the School Health initiative, promo1es 1he concepl of 

Hcalth,Promoting School. A Health-Promoting School can be described as a school 1ha1 is 

constantly strengthening its capacity as a healthy setting for living, ,vorking and learning This is 

achieved by: 

I. implementing policies and prac1ices that respect an individual's ,veil-being and

dignity, and provide multiple opponuni1ies for success and ockno,vledge good effons

2 Striving 10 improve the heahh of school personnel, students as \Yell as the community 

members. 

3 Fostering hea.lth and learning ,vi1h all the measures at its di.sposal 

4 Striving to provide a healthy environment, school health education and school heahh 

services along ,vith schooVcommunily projec1s and outreach, hcahh promouon 

programmes for the members of stafl'. nutrition and food safely program, 

opponunities for physical education and recreation a.s ,veil as programmes for 

counseling, social support and mcnta.1 hcahh promotion. 

S Engaging health 11J1d education officials. teachers, students, parents, health providers 

and community leaders in order 10 make 1hc school a healthy place 

lnfectiouJ disease carried by food and water are examples of risks student and school personnel 

face al school throughout the world A school provides for every student an environmen1 1ha1 1s 

physically safe, emotionally secured and psychologically enabling It also provides pro1cction 

from biological, physical and chemical risks 1ha1 may threalcn studcn1's hc.ihh (\VI 10, 2006) 

2.13 Food Related llcnlth problen11 in School 

11 was es1ima1cd that nw-ly S,SOO children die each day from bacteria in food, thus unsafe foods 

remain an imponant public health problem in boarding schools In developing countnes, polluted 
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environments, lack of safe ,vater supply and poor sanitation increase the probability of food 

contamination. Most food borne disease outbreaks arc as a result of improper food handling, 

food contlllnination by equipment, contamination by individuals, cross contnmination, use of 

contaminated ra,v food ingredients, use of food containing natural toxins and addition of toXJc 

chemicals (\VHO, 2003). 

2.14 \Vater and Sanitation 

The global \Voter Supply and Sanitation Assessment reported tbat 2.4bi11on people globally did 

not have access to any type of improved sanitation facilities (\VHO, 2009) Also. obout one sixth 

of the global populotioo lack access to adequate drinking ,vatcr. An estimated 5 3 billion people, 

or 83% of the ,vorld's population, bad access to wuter from an improved source in 2004 While 

this is a significant increase from 1990, when the proponion ,vas 78%, the rate of incrc:ise has 

just barely kept up with population gro,vth. As o result, the proportion of people ,vithout access 

to improved water sources has not substantially decreased. An estimated I I billion people, 

roughly one-sixth of the ,vorld's populotioo, still do not have access to improved drinking ,vn1er 

Out of these people, 84% live in rural orcas. The global population ,vi1hou1 :iccess 10 improved 

drinking water is largely concentrated in three regions Sub-Sllharun Africa (322million), Eastern 

Asia (302 million) and South Asia (226 million). Overnll, the coverage of improved drinking 

water is above 78% in all regions of the world, except Sub-Saharan Africa and Oce:inia, ,vhcre 

the coverage levels are 56 % (\VHO, 2007) 

\Vater presumed to be safe may be contaminated ,vith chemical or microbiological contaminants 

and the safety of water consumed is assessed in tcnns of ,vater quality Access to basic or 

adequate sanii.tion is vital for students and staJT in boarding schools, whlle ha,,ng o safe. 

convenient and private place to defecate is CSS(:ntinl for each school Adequate 511ni1a11on refers 

10 the use of a "sanitary facility" in n dwdling or immediate vicinity of the schools A sanitary 

facility is a unit for the disposal of human excreta lhat Isolates feces from contact \\1th people. 

animals. crops and water sources 
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A n1uch broader definition of bnsic sanitation that focused on lhe hnks between access 10 

san11ation and human hcallh ,v1u proposed by the \Vorld Summit on sustainable Development 

(\VSSD) 

Basic sanitation ,vas defined os the lo,vcst cost option for securing sustainable access 10 safe, 

hygienic and convenient facilities and services for excreta 1111d sullage disposal that provide 

privacy and dignity ,vhilo ensuring a clean and hcahhrul living environment both at home and 1n 

the neighborhood of users This definition captures the relationship between sanitilion and 

human helllth and highlights thal dignity and privacy are imponant clements of basic sanilauon. 

as these promote the use of sanitary facilities (\VHO, 2002) 

?.15 \\IQtcr quality 

The bacteriological quality of drinking ,veter significantly declines after collection in m&n)

scnings. The atcnt of contamimuion after water collection in schools varies considenbly. but IS

proportionately greater where fccal and total coliform counts in source water are low Low 

quality �'Iler bcposcs students and staff of boarding schools 10 a variety of food and water borne 

diseases 

The a.s.sessmeru of t.ficrobiological quality of ,vater involve one or more of the folloWlng three 

bactCJ\I 111dicators (I) tow coliform which ore Gram-negative bacteria that ferment lact<»e at

JS-3-PC �ithin 24-48 h, (2} fecal thermo-tolerant coliform which arc a subset of total coliform 

baaeria that fcnneru lactose aJ 44 4S°C and (3) E .  coli which are C."'(cf�ivcly fecal in origin. are

a sub-group of lhe fecal coliform that produce the enzyme B-ga_lactosidase and not � 

\hcrob1ological contamination of water between source and point-of-use is \\ldespread and often 

s1gruficant The \Vorld I lultb Organization guidelines state that none of these bactcna should be 

detecllble in a 100-ml water wnple (\\1110, 1997) Out of these bactcriA,. E coh � resi,dcd as 

the most reliable 1nd1ca1or or fecal contamination ind total coliform u the le.a.st rcl�blc 

indica10r A aeparale l.lll.ly,ls was performed for each of the three 1nd1cator Ol'Sil.DISmS � 

lllc1r abundance 10 water and their origins moy be d11Tcrcn1 For C'<amplc, total cohfonn arc 

known 10 origuwe from decaying vcgct1tion whereas I:.. colt are not and conscqucntl� pattcms 

of contamination may vary between tho three types of organlams runhcrn10rc total rohtbtm 

a,e more numerous than fecal coliform, which 110 moro numerous thDn r colt anJ s.o bacteria 

24 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



counts vary for each indicator. 'High' and 'lo\v' bacteria count studies are analyzed separately 

because the method of assessing the change in \Vlltcr quality was diffcrcn1 for these two types of  

s1udy,( �111ZCngia ct al, 2002). 

2.16 Snfcty of Food and Waler 

The body needs constant supply of clean water and a range of safe and nutritious foods 10 

function properly \1lithout these, humans cannot survive. Similarly, clean and safe boarding 

school environments \Yith adequate sanitation protect students from degrading surroundings that 

can cause disease and death, 

According to the \Vorld Health Organizntion, "safe water'" is \Vater 1h01 does nor pose any 

significant risk to health over a lifetime of consumption Safe ,vater is suitable for don1estic use, 

i s  free of objectionable tastes and odors and is available in sufficient quantiues for hygiene 

puqioses. Similarly, "safe food" is defined as food that ,viii not cause harm 10 the consumer 

,vhen it is prepared and/or eaten according to its intended use. The Codex Alimemarius defines 

"hazard" as a biological, chemical or physical agent with the potential to cause adverse health 

effect For students and staff of boarding schools 10 be safe, both food and \VDter should 1101 

contain any biological, chemical or physical agents at concentrations dirc�dy dctnmcntal 10 

health Safe food is achieved ,vhcn nil conditions and measures necessary to ensure the safely 

and sui1.11bility of food at all stages of the food chain arc present and being applied 

This understanding of safe food ond ,voter tokes in10 account the varying vulncrabililics that may 

occur as people move through different stages of the life•cyclc. For example, infants and young 

children, as well as the elderly, arc more vulnerable 10 the effects of unsafe food and water oficn 

suffering greater adverse consequences compared 10 young or middle-aged adults. Students who 

arc m:ilnourishcd or living in boarding school facility ,vith unsanitary conditions are 111s0 more 

vulnerable than those who arc well-nourished and/or living in  boarding school \Vllh hygicrue 

conditions 
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2.17 Food handlers 

A food handler is defined as any person ,vho handles or prepares food and drinks whether 

unwrapped or packaged (UKDH, 1997). Therefore, the cook, food servers and food janitors that 

,vork in the school kitchen can all bo described as food handlers Food is handled by the food 

handlers in the boarding schools, The food handler may be a cook. food server or food janitor 

Food handler, in the course of their normal routine work come into contact with uncovered food 

that is not intended for their personal use. A food handler con broadly be described as any 

person involved in the processing, production, manufacturing. packaging, preparation, sale or 

serving of any food stu.O: including water aod beverages. Food handlers arc onen implicated 

,vhen there is food safety compromise or in case of any other food borne illnesses The most 

commonly reported food prepnrntion practices that contributed to school-related outbreaks ,vere 

improper food storage and holding tcmperature.s and food contaminated by a food handler and 

despite an increase in the number of food handlers receiving food hygiene training. a high 

proportion of food poisoning outbreaks still occurred ns a result of poor food handling practices 

The personal hygiene of food handlers is an essential determ.inant of the overall safety of food in 

the boarding school Food handlers are meant 10 be ,vell-groomed and demons1r111e high personal 

cleanliness They must ,vear appropriate hair restraints and should be encouraged to ,vash hands 

thoroughly with ,varm soapy ,v111cr before commencing the cooking or handling of foods, 

Effective ha.nd ,vashing involves the use of warm ,vater and liquid soap A good lather is worked 

up at least for 20 seconds, ,vhile ensuring th.at ,vrist. hand, linger, thumb, linger nail and in 

be1,vccn the finger nail arc all thoroughly ,va.shed TI,e soap is rinsed off the entire hand and 

dried thoroughly using dispoSllblc towels or hot- air dryer and never use apron. Food handlers 

should never use food preparation sinks for hand ,vasbing Food handler "'ith the follo,ving 

conditions will require o medical trentment and subsequent certification by medical personnel 

before being allowed to handle food. The health conditions o.ro. 

• Chronic suppurativc conditions, es- otitls media ,vith drum perforation,

• Chronic bronchilis with produd.ive, purulent sputum

• \Vidcspread chronic skin conditions, such as psoriasis or eczema ,vhieh makes sl.1n

cleansing difficult and arc often associated with secondary infection
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2.18 Dnctcria rood contaminanu 

Bacterial infection nnd poisoning which result from the ingestion of bacteria contaminated food 

Is commonly referred to os food borne illness. 

/\ niore accurate term would be food borne bacterial illness or diSCllse. �1ost types of "food 

poisoning" are strictly not poisoning even though in the final analysis, the symptoms may be 

indistinguishable from poisoning. Most food poisoning arc really infectious ,vhich is the illness 

caused by the multiplication of pathogenic microorganism in the living host panicularly the 

gastro intestinal tract. The tenn poisoning is applied 10 these illnesses nnd is recognized as such 

by the general public because of the acute or the severity of the symptoms i e the disease occurs 

suddenly and in  most cases is  of short duration. The food borne bacterial illness is strictly the 

ingestion of toxin. Most food borne diseases arc enteric in nature i c. the initial early 5Ymptoms 

are some form of g11Stro intestinal tract disturbance such ns nausea. vomiting, abdominal pain/, 

cramp or dinrrhca. 

2.19 Sources of pnlhogcnic Dnctcria 

There arc five major sources of bacteria causing food borne illness 

• Fecal mailers and /or urine infected human and animal not only those sho\ving symptoms but

also active asymptomatic carriers

• Nasal and throat discharges of sick individuals asymptomatic carriers

• lnfec.tion of body surfaces of food handlers head and arm

• Infected soils, mud, surfaces, ,vaters, dust etc

• Sea water, marine materials and marine life.

In most food borne diseases, the food serves only as a vehicle of transmission, the final link in 

the chain of infccition The food product not only permits the survival of the pathogen, i t  may 

also provide a suitable medium for the rapid proliferation of the microorganism and the 

production of toKins as in case of exotoKin producing organisms The degree to ,vhich these 

parameters ore m11do possible by tho infected food products may determine the final 

infectiousness of those products, the severity of the symptoms and the extent of outbreal. or 

epidemic e.g. cholera causing organisms (Vlbro cholera) in acid foods and survives only n fe,v 
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days in many olher types of food products Thus the outbreak of cholera may not occur ,vhen 

only those types of food are alTected ( Felseofeld, 1965) 

The t.lojority o f  Cases of Food Poisoning are due 10 Bocteriol contamination The 

microorganisms ofien implicated include: 

2.20 Bncillus Ccrcus 

Bacillus cereus is o spore -forming, grom positive organism \Vhile it is aerobic. it is olso 

facuhative anaerobic. It is a rclotivcly large, Jong and rod shaped organism 8 cereus is found 

primarily in soil, dust, ,voter and food products (Highton and Hobbs, 1972) 

All types of food products moy be contaminated by 8. ccreus. Outbreak involving large numbers 

of cases hove been reponed in several European countries. For c.xamplc, in Hungary bet,vecl960 

and 1966, B ccrcus ranked third among the most common causes of gos1rocntcri1is The lo,,• 

incidence in United Strues may be attributed to little ottcntion given to the microorganism 3% 

of dry foods obtained from retoil outlets in Madison, \Visconsin, contained the organism at levels 

of 100 10 4000 cells/g (Kim and Goepfen, 1971) 

The isolation or B. ccrc11s from all the cooked food samples is of concern This could be 

explained by the ubiquitous distnbution of this organism and its obility to form cndospores 

(Mckillip, 2000). The presence o f  8. cereus in food could be attributed to the methods of 

processing lhe grains (drying on inadequately clean floors count of the food \\'llS higher thon 

counts of lhe food before beat treatment According to \Vogu et of (2011 ), four bacteria ,vere 

isolated from ready to eat rice sold in Benin City Nigeria These are· Boc/f/11s cere11s, 

Stoph>•lococc11s a11re11s. EscJ,enc/110 co/1 and Klebsicl/a p11eu1110111a Dacll/11s cerc11s. which is 

mainly associated ,vith food poisoning beclluse of its ability to produce toxins, ,vas present in 

37 .5% of samples, alongside E. col,. Also, oronusi cl al (2007) observed that the hazards 

associated ,vith foods prepared in the schools studied ,vere the in11dequ111c (5 • 10 min) 

1ime/1empe.rature exposure of foods (akamu, tuwo, eba), extensive handling of foods by cooks 

a Iler preparation, leaving cooked foods open till served to students and the presence of 1oxigcn1c 

strains of 8. cereus and E. coll
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The International Commission on �ficrobiological Specification ror Food (ICilSF) 2002 

suggested the acceptable limit for 8. cere11s in food to be 3 loglOcellslg, \Vith 4logl0/g os 

tolerable and above 6logl0/g as above the acceptable limit The optimum growth temperatures 

for D cereus are 30 to J5°C (Breed cl al.19S1) The maximum temperature permitting gro\vth is 

bet\veen 40°C and 50°C depending on the strain (Kim and Goepfen. 1971) 

The minimum temperature permitting growth of 8 ccreus in food is bel\vcen 10°C 10 12°C 

(Larkin and Stokes, 1966) . Hcnt may influence the germination of B. ccre11s by the direct effect 

on the spores ond effect on medium (Davies and \Vilkinson. I 973) 

2.21 Stnphylococcus aureus 

The staphylococci arc ubiquitous in the environment They are found in the air, \voter, sewuge, 

and fecal matters The skin of human and animals, mucus membrane of the nose and throat arc 

the principal habitat of these organisms S1aplrylococcusourc11s seems to be commonly found in 

nasal passage of human particularly ia hospital workers and patients whose incident rate may be 

os high as 60-80%(Moc0ougall ct al, 2005) 

Humon are the most impono.nt single source of staphylococcus contaminant of food products 

Food handlers are probably the most imponant single source of staphylococcus contaminated 

foodstuffs For example, sources of staphylococcus in several cases of serious and \videspread 

outbreak of food poisoning in England \Vere constantly traced to persons involved in preparation 

of contaminated stuffs In most cases, persons involved in food disease outbreaks \vcrc active 

nose and hand carrier The carriers disperse staphylococcus to their surroundings from the nose 

and especially the skin (Hobbs cl al, 1968) 

The role of rood handlers in the contamination of food products is illustruted by the outbreak of 

staphylococcus food poisoning in Colorado USA. In this panicular outbreak, Greek spaghetti 

dispensed in vending machine \YU the vehicle Meat used for the dish \YDS handled by on 

employee with blisters lllld bandage on his hand which \Y8S sho\vn to carry a couagul.ise positive 

staph aureus phnse 85. This strain \VllS also present in the Greek spaghe11i in the vending machine 

ond the raw meat used in the preparation Type D cntcrotoxin was found in the food even though 

staph aureus phase type 85 produced only type A enteroto,cins, This is an indication that nt the 
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time of 1he outbreak, the strnin had overgro\vn lhe original strain \vhich produced 1ype D 

en1ero1oxins (CDC. 2000). The staphylococcal aureus infee1ion i s  a staphylococcal food 

poisoning caused by entero1oxin producing strain of staphylococcus ourcus This is one of 1he 

common food borne illnesses and the leading cause of food poison in Ambrose Ali University of 

Nigeria and it's environ (Oni et ol, 2010) 

2.22 Eschcrichin coli 

Eschenchi:i coll as n type of bnc1erin commonly found in lhc hWTU11 inresurul tracr and in human feces II 

is used as II marker 10 indic::uc 1hc contnmllUUion of w:irer or food \\ilh hu=n feces, 11nd hence Lhc 

potcnu.tl d:ingcrs Lhnl migbl 11cc:omp:uiy lhc presence of bum:in feces in our food and \\Ulcr suppl) 1lus 

E. col/ is only one o f  several mutant varieties of bacteria that are bo1h pathogenic (disease

causing) and antibiotic-resis1an1. 

As early ns the mid-19S0's, antibiotics were being fed 10 farm animals for the purpose of faster 

\Veight gain with less feed The effectiveness of antibioli0$ for this purpose has never been 

proven \vhilc this procedure \VO.S not for the purpose of disease con1rol. Outbreaks off.. co/I 

01S7: H7 began occurring in the US in 1982 and have been happening since then ot even more 

alarming rates 

2.23 Colifonn Bnctcrln 

The coliform bae1eria group consists of several genera of bacteria belonging 10 the family 

cnterobateriac:eac. The bae1crio arc moslly harmless and live in soil, w.iter and the digestive 

system of animals. Fecal coliform bacteria, which belong to this group, are present in large 

numbers in the feces and intestinal tracts of humans and 01hcr \Vatm-blooded animals, and can 

enter water bodies from human and animal \YISte If a large number of fecal coliform bacteria 

(over 200 colonies/100 milliliters (ml) of water sample) are found in \VOler, it is possible 1ha1 

pathogenic (disease- or illness-causing) orgnnisms arc also present in the water Fecal coliform 

by themselves arc usually not pathogenic; they arc indicator organisn1s, which means they may 

indicale the presence of other pathogenic bacteria 
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2.24 Food Safety Pn1c1iccs of Food llilodlcrs 

t-.1usn cl al, (2003) invcstigntcd Food hygiene practices of food vendors in secondnry schools in 

llorin Nigcrio The rcscorcher observed that the major unhygienic practices observed omong the 

food handlers \Vere poor care of used utensils, use of previously used \Voter for ,vashing and 

cleaning. lock of covering apron among the food handlers and lack of \vash hand basin for 

immediate cleaning. Only 85(46%) of the respondents used soap and water 10 clean their utensils 

while the rest 100(54%) used unhygienic methods 10 clean their utensils. I t  1vas observed that the 

food handlers who used soap and \Yaler for cleaning, vended food al locations that Y,ere 

relatively closer lo water source, compared to other food handlers \vho used other methods 10 

clean their utensils Unkempt fingernails, skin lesions and poor food protection from Oies \Vere 

some of the food contominating risk factors observed in the study 

t-.1ejoyi, H (2011} investigated the microbiologicnl quality of foods sold in secondary schools in 

Abcokuta., Ogun state., Nigeria and indicated lhat students ore prone to food borne diseases due 

10 high levels of food contillTlinotions in the secondary schools srudied The rcscnrcher nnributcd 

the high level of microbial contorninatioo to the absence of regulation nod guidelines for food 

handlers on food hygiene proetices The rcseorchcr funher suggested that the microbial 

conuurunation moy hove been introduced by the food handlers through various unhygienic 

practices 

El..-wenye et al, (2005) reponcd that most food handlers had undenaken formal food hygiene 

training, however, many who had no food hygiene training still handled food On-going 

supervision and pre-training suppon was lacking and this limits the effectiveness of the food 

hygiene training. The researcher further suggc.sled that there arc evidence for a causal link 

bct\vccn hand \vashing and risk of infection from the food prepared by food handlers and thnt 

subjective norm is Lhe most significnn1 influence on food handler' intention 10 perform safe food 

handling practices rcglll'dlcs.s of the training s101us of the rood handlers. 

Ornnusi ct al, (2007) evaluated food safety in bo11rding schools in Zoria, Nigeria, using the 

HACCP system. The researcher observed that all the foods (nkamu, eba, lU\\-O and vegetable 

soup) anoincd cooking temperatures of 60 - 100°C which \VBS capable or destroying vegetative 
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rorms or rood borne pathogens. Ho\vever, B. cere11s, Staphylococc11s a11reus and colirorms were 

isolated in the cooked foods. The resCMcher further suggested that high level 1ni11al 

contamination associated with raw foods, food ingredients, food contaat surfaces, food handlers 

and inadequate cleaning of food utensils call for concern .. 
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3.1 Study Design 

CflAPTER TOREE 

!\1El'BODOLOGY 

This is II cross sec1ionnl s1udy. Tho s1udy hns labora1ory, survey and obscrvalion components II 

involved the assessment of food temperature, bacteria in food and ,vater samples Also. 

questionnaire, observation checklist and in-depth interview ,vere used to assess food safely ond 

hygiene conditions in selected public sccondnry schools in Ibadan 

3.2 Description of Study Arca 

The study ,vo.s carried out in the city of Ibadan, cnpital ofOyo State, Nigeria Ibadan is located in 

1he South -,vest region of Nigeria. Ibadan is approximately 120km from Lagos, the fom1er 

capi1al of Nigeria which is the tro.nsit point bct\veen the coastal area and the Northern region 

Ibadan came in to being in 1929 ond served a.s a ,var camp for ,varriors coming from lie- lfe, 

Oyo and ljcbu (Falolo., 1984) I t  is located near the forest grassland, boundary of south-wcs1cm 

Nigeria on longitude 35 Eos1 ofGreen,vich l\ieridian and Ln1i1ude 70 23 Nonh of the equotor 01 

11 distance o f aboul 145km Nonh- ea.s1 of Lagos (Ayeni, 1982) The 101al area of Ibadan covers 

approximately l03.8sq.km As at 2010, Ibadan cily is divided into eleven local govcrnmcn1 areas 

ou1 of ,vhich Ibadan South Easl, Ibadan Sou1h West. lbadnn Nonh. lbadnn Nonh East. and 

Ibadan Nonh \Vest arc localed in the oore of the cily while Akinyele, Onn-aro., Lagelu, Egbeda 

and Oluyole are the local govcmn1en1 areas around the city Lbndon Nonh Local Government 

Area has o populalion of 306, 795 ,vilh I 53,039 males and 153,756 femoles and her people arc 

predominantly of the YorubB ethnic group. lvlnny other Nigerian e1hnic groups are also resident 

in Ibadan ,vhich is largely cosmopolitnn (Ayeni, 1982) 

There arc more than I 00 sccondnry schools and over 300 primary schools in Ibadan There ore 

nbout fourteen functioning Boarding secondary schools in lbadnn of ,vhich about t,vclvo arc 

public schools o,vned by the government 
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3.3 Sampling l\1cthods 

To ensure adequate representation of all schools ,vith boarding facility in Ibadan. a list of all 

boarding schools in Ibadan ,vas obtained from Oyo State Ministry of Education There were 

fourteen public secondary schools that were officially identified to have a boarding facility Of 

this number, only t,velve schools physically have boarding facilities. Using stratified random 

sampling, t,velve schools ,vere grouped into three strata based on the location of the public 

schools in the three Ibadan zonal areas follo,ved by a simple random sampling method 10

randomly select five public boarding secondary schools afler ,vhicb the sixth school selected 

declined participation 

Tho selected five public secondary schools are: 

I. St Louis Grarnmllf School �fokola, Ibadan (SLGS) 

2 . Command Secondary School Bodigbo Ibadan (CSS)

3. The lntemational School, University of Ibadan ( ISi}

4. Queen School Apnta, Ibadan (QSI) 

5. Government College , Ibadan (GCI) 

3.-1 Dntn Collc1:tlon Procedure 

3.4.1 Study Populntion 

The study population comprised 1111 the 59 food handlers in the selected Public Secondary 

Schools ,vith Boarding Facilities 

3.4.l Sn111plc Siu 

The total population of food handlers in all the selected five public secondllfY schools ,vith 

boarding facilities in Ibadan was used for this study. 

3.4.3 inclusion Criteria 

• Public secondary schools in Ibadan with bollfding facilities

• Food handlers in public secondary schools in Ibadan ,vith boarding facilities
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JA.4 Esdusion Criteria 

• Food handler in the scleclcd schools that is not ,villing to panicipate.

• Private boarding secondary schools in Ibadan.

• Public secondary schools in Ibadan ,vithoul boarding facilities

3.S l\1ntcrinls nnd J\lcthods 

3.S. I Food snntple collection 

The plan \YllS to collect 2 food s.implcs of each food, however, it was realized that some schools 

do not have certain food type in there menu. Hence, forty two cooked food san1ples ,vcre 

collected from the PSSB'F: T,vo samples of cooked rice was collected from each school, C.'(CCpt 

QSI; 2 samples of yam porridge ,vas collected from each school except CSS; 2 samples each of 

akan111 and ,,,of n1ol ,vcre collected from each school except ISi and 2 samples of vegetable soup 

,vllS collected fron1 the five schools. Each school selected for survey ,vas visited periodiC411y 

during the 3 months of the study (Fcbruory 10 April, 2009) 

All samples ,vere collected in sterile sample bonles containing sterile 0. 1% pcptonc water using 

sterile metal spoons !vlo, n,oi nnd aka,1111 ,vcre collec1cd in the morning during breakfast, ,vhile 

vegetable soup. rice and yom porridge ,.,.ere collected during lunch Time bet,veen santple 

collection and analysis did not exceed 6 hours. The food samples ,vere placed in a ligh1-proof 

insulated box conuiining ice-packs 10 ensure rapid cooling The samples ,vcre kept 1n the dark 

Food samples ,vcre tested for coliform. Bocill11s ctrc11s, Stophylococc11s a,,rc11s and Escherichia 

colt The food preparation areas for the five selected schools ,vere observed. Time of food 

holding i.e from the time foods ,verc dished 10 the time they ,vere eventually eaten ,vu 

recorded Food temperatures ,vcre taken during holding just before consumption This ,vas done 

by inserting a thermocouple into the central region of the food being served The duration of 

food holding was recorded using stop clock The microbial analysis of food samples ,vas carried 

ou1 following standord methods 
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3.5.2 \Vatcr sample collection 

T,vo ,va1er samples ,verc taken from different locations in each of the five schools Samples 

,vcre collected from Tap connected to Borehole, \Vcll, drinking ,voter container and ,vash,ng 

waler bowl \Valer samples were poured inlo sterile sample bottles ,vith scre,v caps Time 

bel\veen sample collcclion and analysis did nol exceed 6 hours \Voter samples ,vere placed in a 

light proof insulated box containing ice-packs 10 ensure rapid cooling. The samples were kepi ,n 

the dark. \\la1cr analysis ,vas mainly bacteriological involving de1cction of coliform Physical 

parameters such as color, odor, taste and smell of ,vatet samples ,verc also de1ermined �licrobiul 

analysis of ,voter samples was carried out follo,ving s1andard methods 

3.5.3 J\1icrobiologitnl analysis of food s11n1plcs 

Ten grams or IO ml of food samples were homogenized with 90 ml of 0.1 % pcptooc ,vater in 

scre,v capped Oasks by means of horizontal and vertical agita1ion for few minutes Serial 

dilutions of 10·2 ,vcre prepared for enumeration Aliquots of0.2 ml of the scrinl dilutions of the 

food samples were spread on duplicate plates using a s1erilc glass rod inlo Nutrienl Agnr,

�lanitol salt agar and MacConkey agar and then incubated at 37°C for 24 h except for the 

coliform in which incubation ,vas 01 37 •c and 44°C for 24 h After the incubation time, 1he 

ditrerent culture plates ,vere examined for microbial gro,vth Sub-cultures ,vcro made, 10 obtain 

discrete colonies, and ditTcrcnt morphological tests ,vcrc performed on the colonies, which were 

then stored in a slant at 4°C for further biochcmiC41 investigations, in order 10 identify 

microorganisms in the isolate This technique was used for the enumeration of fecal coliform, 

a11d Bacll/11s, a11d S1aphylococc11s co11111s on various media like nutrient agar, mansi1ol salt agar. 

and MacConkey agar. The colony count ,vas reported as colony forming units per gram of food 

sample (cfu/g) 

J.5.4 l\ticrobiologlcnl nnnlysiJ or wnlcr s111uplcs

3,5,5 \\Inter Annlysis Using Pour Plnlc l\tcthod 

• 1ml of water sample \Ya$ added to15-20ml of sterile nutrient ogar, this ,vos S\virlcd gently

and allo,vs seuling

• The plate ,vas then inverted and incubated 01 3St0.5°C for 24-48*3 hours
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• The number of colonies on the agar plate ,vns counted afterwards This was expressed as the

number per ml of sample. According to the \VHO ( 1997) standards, the Total coliform. Fecal

coliform and E. coli should be absent from drinking ,vater

3.5.6 Detection and Enumeration of Coliforn1 Org:uilsms 

The coliform organism was de1ectcd by multiple-tube fermentation or �IPN Technique This 

,vas carried ou1 in 2 stage.s; 

• The presumptive tests

• The confirmatory tests

3.S.7 l\1ultiple tube method

In 1his method. a measured sub-sample 10ml is diluted with 100ml of s1erile growth medium 

nnd an aliquo1 of 10ml is then decanted into each of ten tubes. These are 1hen dilu1ed again and 

the process repeated. At the end of 5 dilutions, o total of SO tubes covering a dilution range of 

I 10 through to I. 10000 ,vere ob1aincd The 1ubes ,vere 1hen incubated 11137 •c for 24 h and nt 

the end of the process the number of tubes ,vith growth ,vas counted for each dilution Statistical 

tables were then used to derive the concentro1ion of organisms in 1he original sample lndica1or 

medium ,vhich changes colour ,vhen acid forming species are present was used A tiny invened 

1ubc wo.s used to catch MY gns produced The production of gas at 37 •c ,vas a strong indicauon 

of the presence of Escherichia coll.

3.5.8 Procedure for presurnptive tcsl 

• A I: IO dilution of each water samples collected ,v1lS made

• Eoch of the S s1erile test tubes and 5ml of the medium (lv1'acConkey brolh) ,vith a code for

the sample ,vi1h the date and dilu1ion ,vas labeled

• JO mis were measured and dilu1cd in10 11-20 test tubes or mn.r Cartncy bottles containing

sterile MacConkey broth (double and single s1rength) and Durhllm lubes using sterile

pipettes

• Water was mixed thoroughly to expel gas in 1he Durlwn tubes

• This wo.s incuba1ed a1 37°C for 18-24 hours
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• The number of positive tubes (Lhose with gas produaion and color change) were counrcd

after incubation for 24 hours for each dilution.

• A consecutive series of 3 1en-fold dilurions which shows some positive and ncgotivo

reactions \\ICfC selected.

• The result was rcponed in terms of the most probable Number (MPN) of the toral coliform

present in 100ml of water sample estim111ed from the MacCrandy's statistical table.

Pl.tie 3.1: J\litrobial analysis orwtler UJing J\luJtiplc Tulle J\lttbod 
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3.5.9 Procedure ror Confirn1td test 

• The content of each of the positive tube was sub cultured into peptonc \V&tcr in a test tube

using an inoculating loop

• These ,vere inaubated in incubator at 44°C for 18-24 hours

• After the incubation, about 2 drops of kovac's reagent \YBS added using Pasteur's pipelle A

ring brown solution at the upper layer of test tube is indicative of a positive rcncuon and 1hen

a probable presence ofE. coli.

3.5.10 Qunlity nssurnnce and Qunlity control Procedures 

• lnvestigator's hnnd and that of other lnbora1ory assistances \Vas thoroughly washed before

commencing ,vork in  the laboratory

• The \vork was carried out in a dust-free and draught-free pan or the laboratory The bench

used \Vas cleaned and swab do\vn with ethanol just before \VOrk stans

• Care \V3S taken to ensure that top of the boules containing sterile medium or diluents, those

used for sample collection and the top or bonom half of s1erilc pipelle \YCrc not cnrclcssly

touched

• \Vhen opening n bottlc(or 1es1-tubc) containing sterile medium or dilucnts. or one contruning

the sample, the open neck of the bottle \VBS quickly passed through a Dunscn name while

holding the cap of the bottle

• Pipelle \Ya$ carried out by hand pipeuc suction pump

The ,vatcr samples were analyzed by standard plate count using the pour plate method 

3.6 Sun·ey l\1ethods 

3.6.1 Que5tionnnlrc 

A structured intervic,vcr administered questionnaire as sho,vn in appendix I ,vas administered 10 

59 food handlers in the live sccondnry schools studied The questionnaire as sho,vn ,vas divided 

into four major sections for case o f  ndministmtion. The sections are the socio demographic data 

of food handlers, Education on food safety a.nd hygiene, environmental parameters related 10 

food safety and knowledge. attitude and pmctice of food handlers on food safety The 

questionnaire was pre-tested on I 0"/4 respondent similar to the study population ,n another 
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boarding school ond validated before being administered 10 each food handler A Face-to-face 

interviC\v ,vas conducted in English and Yoruba (the language ,videly spoken in the study area) 

10 ensure good understanding \Vrittcn and signed infom1ed consent was sought from each 

respondent The purpose of the study ,vas explained to each participant that the information 

provided ,viii be kepi confidential and that the participation is voluntary 

i . Section A: Socio-dcmogniphic inrorn1ntion

This was used to collect personal data such as age. sex, marital s1n1us and e1hnicity from

the respondents

ii. Trniniog and EduCAtion on food safety

This section ,vas designed to collect data on the educational status and training the food

handlers pertaining t o  food safety and food handlers' health certification ,vith respect to

safety of  food in schools

111. Environment and food safety

This section obtained data on environmental p11IU111ctcrs that may affect food safety one

way or the other. Herc, data on food environment, food, ,vatcr and environmental

saniLation. food handlers' hygiene practices ,vcrc collected

iv. Knowledge Attitude nnd practice of food hnndlcrs

This section collects information on knowledge of food handlers on food safety and

hygiene , their attitude towards food 54fety practices. data on food handling practices.

food holding and 51orage temperatures Fony, 24 and )0 -point scales ,vcrc used to

usess food handlers' knowledge, altitude and practice ,vith mean scores > I 9> 11 >and

>14 categoriz.ed as good respectively

3.G.2 Onsitc Observ•tion 

An observation checklist was used 10 Cl(.Dminc the schools' environment as h relates 10 the safety 

of food and water consumed in the schools The chcc:ld1st ,vas also used to assess the litchcn. 

dining hall, \Veter supply facilities, refuse disposal facilities, excreta disposal facilities. sanitary 

and hygiene conditions of these facilities, safety and hygiene practi�s of the food handlers 11s 
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shown in appendix 2. The hygiene conditions of t he kilchens. toilets and dinning of the boarding 

schools ,vcre assessed by direct observation using JO-item checklist with mean scores of 

�70o/-. S�9"I-. 40-49"/o a.nd <40% c:itcgoriz.cd as c:<ccllcnl, good. fair and poor hygiene condluons 

rc:spccti vcl y .

3.6.3 In Depth Interview (COi) 

An in depth intcrvie,v was conducted with the school Nurse and the heads of the food services 

of the 5 selected boarding sccondn.ry schools using an In Depth lntcniicw Guide ( a.s shown in 

appendix 3) Entry was made into the schools by first meeting with the principal of each schoo� 

who then introduced the rcscarchcr to the school • Nurse or Head of food services. An average of 

IS minutes interview was conducted to elicit information on food safety and hygiene. food 

handlers training and food borne disease outbreak. Prior to the interview, full disclosure of the 

nature of the study was given to the participants with emphasis on the voluntariness of 

participation and the confidentiality o f  the information they will be giving 

• 

Plair 3.2: Food baodlrn in action without wearing prottttive apron and head covrring 
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?I.ate 3.3: Food b.andlcn upo.st:d lo smoke and heal from firewood melbod of food prepanilion 

Pl.ate 3.4: Food ls unhygenlcally served In an open food conralncr 
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3.6.4 Stnlistical analysis and Datn maoagen1ent' 

The qualitative data obtained from the onsite observation and observation checklist ,vcre 

summllrized ,vhile the quantitative datB obtained tlirough questionnaire, microbiological analysis 

of food and \Valer, food holding temperature were recorded and analyzed with Statistical 

Package for Social Scicnccs(SPSS) vcrsionl5 ,vhile a coding guide ,vas utilized to facilitate data 

entry. The quantitative data \Vere first summarized ,vith descriptive statistics such as mean, mode 

and standard deviations ,vhile inferential analysis such as the independent samples I-test and chi

square \Vere used 10 test for the significant diffe rence and significance of association 

respectively. The degree of freedom or levels of significance ,vere nlso stated Data analysis 

results are presented in charts, tables and figures in result section. 
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CHAPTER FOUR 

RESULTS 

This chapter prcscnlS the description of demogrophic characteristics of food handlers. food 

handling practices, food training. and kno,vlcdgc nnitudc ond practices on food safety, on site 

observation a.nd sanitary conditions of kitchen. toilet and dining This is shown by 1he data from 

the socio demographic infonnation, food handlers' cduca.tion on food safet)', food holding 

temperature, environmental sanitation practices and food safety kno,vledge and practices 

obtained from the questionnaire survey, observation checklist nnd Ln-dcpth lntervie,v. The results 

on microbiological analysis of food and ,vatcr and Mean holding tcmpcrnrures of food are also 

presented. The analyses of results ,vcrc grouped into three sections The first section assessed 

food safety practices and KAP of food handlers on food safety; the second section analyzed 

microbiological gro,vth on food and wutcr and food holding temperature while the third section 

presents analysis of environmental sanitation and results of in-depth interview 

4. I Socio-Demographic ch11r11cteristics of Food Handlers 

A total of S9 food handlers SLGS (8), QSI (9), GCI (6), ISi ( I 9) and CSS ( 17) participated in 

this study with I 3 (22%) male and 46(78%) female Those that ,vcrc married ,vere 37(62 7%) 

while 22 (37 .3%) ,vcrc single Forty-live (76 3%) of food handlers th111 participated ,,-ere less 

t.han 40 years of  oge while (2)3.4% ,vere adult of 60 years and above Fifty one (86 4�,) of the 

food handlers arc Chlistian while 8(13 6%) practice Islamic religion From the total number of 

food handlers, S2(88 1%) were cooks while 7(11 9%) ,vcrc food servers ,vhom although handle 

food, do not panicipate in a.ctual cooking of food (Table 4 I) Furthermore, about 38 (64 4%) of 

the food handlers have secondary education, S (8.S%) had tertiary education, ,vhile 6(10 2��) of 

the handlers bad no formal education al all (Table 4.1) 
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Table 4.1: Socio-Demographic Characteristics or tbc Food Handlers 

Factors Categories N % 

Gender Male 13 22 

Female 46 78 

Age 

20-29 19 32.2 

30-39 26 44 I 

40-49 8 13.6 

50-59 4 6,8 

>-e60 2 34 

Marital status Single 22 37.3 

Married 37 62.7 

Religion Christianity 51 864 

Islam 8 13 6 

Occupation Cook 52 88 I 

Cooking stalT 7 11 9 

Educational status Non formal 6 10.2 

Primary IS 25.4 

Secondary 33 55 9 

Tertiary s 85 
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4.2 Food Snrcty Education and Training 

The food handlers nre exposed to a fonn of training at the con1mcnccment of employment as 

food handler and from time to time to keep them abreast or the challenges of food safety Fifty 

three (89 9"/o) of the respondents claimed to have had training on food safety ,vhile 6(10.2¾) 

food handlers did not have any fonn of food training. Of the food handl ers that reported to have 

had food training, 14(26.4¾) had on the job training. 6( 11.3%) had fonnal health training ,vith a 

proof of cenificate, 24(45.3¾) had informal training on food safety ,vith no cenificatc, while 

9( 17 00/o) had only attended special food safety trnining organized by their employers (Table 

4 2) 
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Table 4.2: Food safety Education nod training or rood handlers 

Received food safety training 

Types of training 

Categories 

Yes 

No 

On the job training 

Formal health training with 

certificate 

N (%) 

53 (89.9) 

6 (JO 2) 

14 (26 4) 

6 (11.3) 

Informal health training ,vithout 24 (45 3) 

certificate 

Special training organized by 

employer 
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4.3 !\lcdical Examinlltion of food b1ndlers 

Fifiy-t\VO (88.1 %) of food handlers claimed to have undergone pre-employment medical 

e.xamination and certified medically fit to take a job as food handlers \Vhile 11 90/o did not 

undergo medical examination before commencing \York as food hnndlers Thirty six (61.0"/o) of 

food handlers claimed to have undergone routine on the job mc.dical examination to certify them 

medically fit to handle food for consumption ,vhilc 39 0"/4 never had 

routine medical examination while on the job.(Table 4.3). Flo,vcvcr, no medical report certifying 

any of the food handlers \l.'115 seen. 

4.4 Environmental features 

4.4.l \Vater Supply 

The major source of \V&ter for drinking, cooking and general cleaning in the selected boarding 

schools \VS.S borehole with 55(93 2%) of food hlllldlcrs churning to have only borehole \vater in 

the schools, 2 (3.4%) of respondents claimed 10 have only tap ,voter while 2 (J 4%) of food 

handlers claimed 10 use \Veil ,vat er only for their drinking. cooking and general cle.aning of food 

preparation areu (Table 4.4) 
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T11blc 4.3: l\·tedic11I Examinntion or Food B.andlers 

Variables Categories N(¾) 

Pre-employment medical examination Yes 52 (88.1) 

No 7 (11 9) 

On the job medical examination Yes 36 (61 0) 

No 23 (39 0) 

Certification by qualified medical personnel Yes 52 {88 I) 

No 7 (11.9) 
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Table 4.4.: \Voter racilitits in the schools 

Faciliries 

Borehole 

Tap 

Well 

Available 

N(¾) 

ss (93.2) 

2 (3.4) 

2 (3.4) 

50 

Not available 

N(¾) 

4 (6.8) 

27(46.6) 

27 (46 6) 
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4.4.2 Sewage nnd Rcruse Disposal l\lcthods in Schools 

The toilet facilities rood handlers' use in the five selected schools ,vas poorly maintained and 

grossly inadequate The toilet environment ,vas full of flies and offensive odor The 5 schools 

had poor sanitary conditions ,vilh no ruMing water or effective excret11 disposal system �1ajority 

or the respondents reponed thal toilet facilities in their school were inadequate while rood 

handlers ot Government College lbndan had no toilet facility and so they defecated in the nearby 

bush 

The five schools ch1imed to have 3 main refuse ,va.s disposal types· Refuse ,vas disposed in open 

field, dump site and pit Although refuse disposal in the majority or the schools ,vere inadequate, 

Thirty- four (57.6%) ofrespondenls said they dump their refuse in open Field, 3(5.1%) claimed lo 

deposit waste in a dump site ,vhile 22 (37.3%) or respondents dump their solid waste into pits 

provided by the schools. Also, there arc different types of excreta disposal methods in the 

schools Forty- five (76 .. 3%) rood handlers claimed lo use pour flush, 6(10 2%) use septic tank. 

1(1 7%) use pit latrine while 7(1 I 9%) defecate in lhc open and thro,v into bush (Table 4 5) 
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Table 4.5: St\\'Ggc and refuse disposal fatilicics in lhe schools 

St\vage 

Refuse disposal 

Facilicics 

Pit l:11rine 

Septic Larue 

Pour nush 

Throw into bush 

Dumping in open field 

Dumping in a pit 

S2 

N(%) 

I ( I 7) 

6(10.2) 

45 (76.3) 

7 (11.9) 

34 (57.6) 

25 (42 4) 
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4.4.3 Access to '"'otcr soun:t, se'l\•age aod ,,rust disposal racilitics 

T,vch·c(20.3%) food handlers reported 1ha1 they ,valkcd 3 minu1es(O 3km) or more in order to 

fetch water for drinking Md cooking ,vhile 47(79. 7) of respondent said they ,valked less than 3 

minutcs(O 3km) to obtain ,vater for cooking. drinking and general cleaning for food preparation 

Forty- one(69 5%) of the food hMdlers claimed to ,,•alk less thllll 2 minu1es(O 2km) 10 1he 

cxcrcLa disposal facility ,vhile I 8(30.5%) reported 10 ,,-ork more 1hnn 2 minu1cs(O 2km) 10 access 

e.xcrcla disposal facility. Also, 17(28.8%) of food handlers reported ,vulking less than 2(0 2km) 

minutes to get 10 the refuse disposal point, 35 (59.3%) said they ,valk.ed bc1,veen 2 -

Sminutcs(OJkm) ,vhile 7 (I 1.9'/o) ,valked more than 5 minulcs(O.Skm) just 10 dump the 

refuse (Table 4 6) 
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Table .t.6: Access lo "'lier source, se,vage and refuse disposnl fncililics 

Facili1ies 

\\later 

Sewage 

Refuse 

\Valking distance 

�lin

<3minutcs 

�minutes 

<2minutcs 

� minutes

<2minutcs 

2-5 minutes 

>5minutcs

N (¾) 

km 

< 0.3 47 (79.7) 

::! 0.3 12 (20.3) 

<02 41 (695) 

::!0.2 18(30.5) 

<02 17 (28 8) 

03 35 (59.3) 

>0.5 7 (I I 9) 
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,t.S Domestic nninu1ls in cooking area 

The major sources o f  microbit1I con1aminntion in food arc humon being and animals Thus 18 

(30 S-/o) of the food handlers reponed having domestic animals like goal, chicken, sheep ,cat c1c 

around the food preparation areas. ,vhilc 41(69.5¾) claimed to have no domestic animals around 

the food preparation arcas.(Tablc 4.7) 

4.6 Pest control 

Pest control methods arc mostly Introduced in schools 10 protect food from insec ts, bugs. and 

vennin and maintain the safety of food in the schools. Forty-seven (83%) of 1hc food handlers 

said chemical method of pest control such as the use of insecticide was predominontly used, 

9(15%) believed mechanical me1hod such as selling rot trap is mostly used and only 1(2¾) of 

food handlers said the school mostly employs physical me1hods of pest control such as killing 

ants and insecu with broom. (Figure 4. I) 

4.7 Pood S1oragc

The mults revealed that 45(76.3¾) of the respondents claimed that ra,v food arc stored a,vay 

from food preparation area while 14(23.7%) said the raw foods are stored in the kitchen \Vith 

regards 10 storage of� and cooked food, 39(66.1¾) of respondents reported that they stored 

nw and cooked food separaicly, however, 20(33 9"/4) of food handlers said they US\Wly store 

raw and cooked food iogether (Table 4 8) 

4.8 Cooking .l\1ethodt 

The cleanliness of food preparation area. cnvironmcntol friendliness and po55ible IC\CI of 

polluuon depend on the met.hod of cooking adop1cd by the school Forty (68%) of respondcn1s 

said the sdiools utilize firewood for cooking while 19(32 ¾) said 1hc schools use bonlcd gas for 

cooking (Figure 4 2) 

55 

I I 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Table -1.7: Domestic animals in the rood prcp11r11tion arcn 
Cattgorics o/o 

Domesuc animals present 18 

Domestic animals absent 41 

Total 59 

30.S 

69.S 

100.0 

The domestic animals include cats, sheep, chicken, goats, cattle, sheep, 
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90% 
83" 

80l£ 

70% 

� 

40% 

30% 

211K 1S9' 

11J1l6 

•- 2% 

°" ..- --

OlemlQJ Physical MechanlQI 

Figure 4.1 l\lcthodJ of pest control In schools 
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Table 4.8: Food prtparation and storage 

Food prepm1ion place{kitchen) is separated from 

Storage placc(store) 

Ra,v food arc stored separately from cooked food 

sa 

Categories N 

Yes 

No 

Yes 

No 

45 

14 

39 

20 

¾ 

76 3 

23 7 

66.1 

33 9 
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• firewood

• Bottled 1•s

Figure 4.2 l\lctbods of cooking io schools 
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4.9 Food holding tcmperatu� 

�lajority of the foods prepared in the five boarding schools auoined temperatures of boiling or 

nw boiling of 60 - 100°C, thus no serious food temperature breach was recorded 1fo1Vevcr. 

Akamu seems to have an average holding temperature of less thnn S0°C. The mean holding 

temperatures in degree centigrade for all foods in each school ,vere· SLGS (SI 9:t9 9). CSS 

(SI 2±12.0), and 1S1 (64.8±.S S), QSI (48.9 ±12.7 and GCI (SS.2:i:10 0) ,vith the total mean food 

holding tempemure or 54.6 ± 11 4 (Table 4.9). 

The result also revealed that in  all the schools., mean holding temperatures of food in degree 

centigrade wcr� Rice (57.4:.t:4.6), moi-moi (S7 l:t:S.9), "akamu" (34.3±1.S), vegetable-soup 

(59 0!:6.7) and Yam-porridge (63.4±3.6) The average temperature at ,vbich akamu was 

consumed in all the five boarding schools ,vas below the recommended food tempcrarurc of hot 

ready· to- eat food. (Table 4 9 I) There is a significant difference bet,�ccn food holding 

tcmpcnture among the five boarding schools (P<O OS) Also it wa.s shown that there is 

significant difference between the foods holding temperature in all schools and the USFDA 

sundards (P<O OS) (Tables 4.9.2) 
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Tiblc 4.9: !\lean holding temperature or roods in the schools

School Mean Std. Deviation 

SLGS 51 9 99 

css 51.2 12.0 

ISi 64.8 5.5 

QSI 48.9 12.7 

GCl 55.2 10.0 

Total S4.6 11.4 
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Table 4.9. l: l\lun holding temperature of each food In the sthools.
Food Tcrnp(°C) 

School Rice A.k11mu �loin-mom Vcgct11blc soup Ynmpomdge 

SLGS 65 43 64 61 68 

css 64 36 57 60 

ISi 60 68 69 

QSl 28 57 56 66 

GCI 62 30 58 58 68 

Taul 57.4±4 6 34,3:1.5 57 1±5.9), 59.0:6 7 63.4:1:3 6 
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Table 4.9.2 l\lean difTe_r,inc:e bel\\'ten Ute foods holding temperature in all schools and lhc

USFDA standanl

Variables t-.iean 

('C) 

t-.tcan 54.5 

1cmpcn11ure 

Standard 

tcmpcrarure 60.0

95% confidence T p vnluc 
interval 

Lo,ver upper 

3.72051 7.18426 6.216 0.000 
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Table 4.9.2 !\lean dilTcrcncc bctwcttt the roodJ holding temperature In nll schools 11nd the 

USFDA standard

Variables �lean 

("C) 

�1can 54.S

tcmpcnuurc 

Standard 
tc:mpcralllfc 60 0 

9So/o confidence T p value 
interval 

Lo,ver upper 
3.7205 I 7.18426 6.216 0.000 
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-1.JO Food holding time 

The mean holding time which is the time bet,veen food preporotion and the actual consumption

of food is a very crucial determinant of food safety. The result revealed that there ,vas no serious 

food holding lime breach in all the 1,ivc schools studied since none of the school held food for 

more than )hours before consumption. The mean food holding time in minutes for each food 

prepared in the 5 schools ,vcre: Ricc(36min 3sec) akamu(,43.Smin) moi moi(36min). vegetable 

soup(4 lmin),and yam pouridge(30min.5sec), St Luis Grammer School Mokola had a significant 

higher food holding rime (48min) than all other schools and surprisingly the same school had the 

lowest food holding time(27min) recorded l\1ajority of the food prepared in the five bolllding 

schools "-ere consumed ,vithin 27min to l hour after preparation hence no serious time -
1cmpcrature breach was recorded. (Table 4 10) 
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Tablt 4.10: !\lean food holding timt in sc_hools 
Food holding time(min) 

School Rice Akamu Moin-moin Vege1nblc soup Yam porridge 

SLGS 45 48 45 45 27 

css 35 40 30 40 

ISi 30 40 JO 

QSI 46 35 40 35 

CCI 35 40 40 40 JO 

�1can holding time 36.3 43.5 37.5 41 305 
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.a.I I l\llcrobial Quality of food and wat,r

The microbiological analysis or water samples collected from the schools sho\vcd the presence

of Tota.I coliform, fecal coliform and £.col, while the microbial analysis of food samples

1nd1catcd the presence of 8.cere11s, E.coli. Staph aureus and /ecol co/ifonn

.a.12 l\licrobiAJ Quality or cooked food 

Table 4 12 sho\VS the mean microbial count of food prepared in five selected Secondary Schools 

�,th boarding facilities in Ibadan. The results sho\v that lhe yam porridge prepared in Queen 

School had B ccrcus count or s.2x1o' cfug-1 \vhich is higher lhan that obsef\•ed in other schools 

Howc\"tr, B CCJCUS ,vu not dctcacd in yam porridge prepared in International School B ccrcus 

was not detected in the rice, moi moi and vegetable soup prepared at Government College 

lbad•n. The results also revealed that the vegetable soup prepared at QueeM School had the 

highest count of B cercus (S.1x1o'). Suiph aureus (o.sx10�. E coli (4 Oxlo') and Fecal coliform 

(5 21110') all in cfug-1 

In all the schools. nee had the lowest number of microbial count Fee.al coliform (s.0x1o' cfug I )  

recorded t he  highest microbial count found in rice while staph aureus w-u not detected ,n all the 

nee prepared in the five schools. The fecal coliform count of Akamu 11 CSS (5.l•lo'), QSI 

(S.1•10') and GCI (S.Oxlo') were very similar l lO\VC\-cr, Fecal coliform \\'U not ob�·ed ,n 

•\-•mu 11 ISi and SLGS 

The E coli COWll 1n Alwnu was highest for GCI (7 Sxlo'). followed by QSI (4.6xlo') \\1th the 

least eown of  3 1x1o' cfug•I recorded 1n SLGS Staph aurcus was not detected 1n mo1 mo, 

prepared in SLGS, QSS and GCJ, likewise no grow1h of E coh \VIS detected 1n mo, mo1 

prepared 1n STLG. CSS and GCJ Apart from the D CCfCUS found in the \cgctable 10up 

(4•to'cfug-l), no other food samples tested pos1U\C for D ecrcus 1n ISi llowClicr QSI recorded 

the highest mictob,al counu of  a ecrcus (11•10., Staph aurcus (l 4•10'), E coh ( 7 S•lo*) and 

FeaJ coliform (S 3xlo')ao all the foods prepared 1n the fi�e boarding schoob (Table 4 I I I) 
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Table 4.11: l\licrobial load or roods prepared in selected public secondary schools with

boarding facilities in lbadan 

organism 

-

B ccrcus 

Staph aureus 

Ea>li 

Feacal oolifonn 

School 

SLGS 

css 

1S1 

QSI 

GCI 

SLGS 

css 

ISi 

QSl 

Gel 

SLGS 

css 

ISI 

QSI 

Gel 

SLGS 

css 

ISi 

QSI 

GCI 

Rice Akamu 

(cfug-1} (cfug-1) 

3.lxlo' 1.4 x10• 

3.6xlo' 1.5><10' 

NO NT 

NT l.811.10' 

ND 1.511.101

NO NT 

NO ND 

NO NT 

NT 2.3xlo' 

-ND l.6xlo' 

NO 3.7xlo' 

2.2x1o' 4.011.lo' 

ND NT 

NT 7.5xlo' 

ND 4,6xlo' 

NO 4.911.101 

s.0-10' s.1x1o'

ND NT 

NT s.1x1o' 

s.1xuf S.C>•lo'

ND• Orp,ibm not oct«1,ed; ,.-r • Orpe!tm IIOI Toted 
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�1oin-moin Vegetable soup Yam porridge

(cfug-1) (cfug-1) (cfug-1) 

4.711.lo' l.4><101 3.4xlo' 

2.0><lo' 5.011.1o' NT 

NT 4><101
NO 

43x101 5.111.1o' 5.2><1o' 

NO NO 1.ex10' 

ND NO 5x101

NT 1.511.lo' NT 

NT l.3•1o' NO 

NO o.sx10' 1.411.10' 

NO NO l.O•lo' 

NO 3.7xto' 3.lxlo' 

ND 2.7xto' NT 

NT 2.3Xlo' NO 

3.9Xlo' 4.0>tlo' 4,.3)110' 

NO l.2x101 NO 

4.S•lo' S.l•lo' NO 

Nd 4.9xlo' NT 

NT NO NO 

4 l•Uf s.2x1o' S.l•to' 

Nd NO s l•lcf 
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,. 13 l\llcrobial quality or w11cr

Acx:ording 10 the \VHO nnd SON Slllnd4rd limits for wo1er safety level, To11I Coliform and E 

coli should be absent i n  drinking water (\VIIO, 1997) The drinking ,vater samples collected 

from SLGS had Total and fecal coliform of 11 and 10 MPN/IOOmls respec1i11ely These values 

are higher than the permissible limit.s ah hough the E c.oli value ,,'l\S within the pem11ss1ble hm11s 

At QSI. the dnnking and cooking water samples had E coli values of 2 and 4 i\1PN/100mls 

respectively This values are higher than the acccp1able limits hence the wo1er is not safe for 

coRS11mp1ion Total and fecal coliform of20 and 91\iPN/IOOmls respectively for drinking ,va1cr 

collected from CSS were higher than the recommended limits. E coli ,vms nor present in the 

water The drinking ,va1cr 1n CSS was bo,vcvcr less polluted compared to 1hc QSI with drinking 

wa1erof20, 9 and 2 i\1P IOOmls for Total, fecal c.oliform and e coli respectively 

Druoong \\'1.lcr samples II GCI was the most polluted of the drinking \VIier ,n all the schools 

wuh the Total and fecal coliform values of 23 i\iPN/l OOmls, ,vbile ISi recorded the IO\\CSI total 

and fcc:al coliform contamination rn drinking ,va1er of6 and 4 i\iPN/100 rcspccuvcly This lower 

a>a11mioa1ion of drinking waler may be due to the fact that water ,vas boiled, filtered and then 

dispc:med lhrough a pouble waler dispenser al ISi (Table 4 12) 

Going by the results obtained in all five schools, it ,vas show-n that the drinking ,vater 1n all the 

scbools Y,crc unsafe for consumption because virtually all the waler samples cont4ined fecal 

coliform and total coliform a nd  some also had E c.oh above the limits recommended by SO� 

and \\'HO Alt.hough. none of the drinking ,vater in the fi"'c boarding schools y;u safe for 

c:ocuumpuon, the cooung waler could still be used since II would eventually reach the boiling 

taopaature and thuJ make the food ufe for c.onsumpuon 
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Table 4.12: l\ticrobi11.I quality or water in selected public sccondory schools "·ith bonrding 

radlltics in Ibadan

Schools \Voter samples Tora! coli form Fecal E coli 

Coliform 
�1PN/100mls) �1PN/100mls) 

(MPN/1 OOmls) 

SLGS Borehole waler for cooking 18 17 Nil 

Drinking \Yater 11 10 Nil 

\Voter for washing 23 18 6 

css Borehole waler for cooking 13 9' Nil 

\Voter for drinking 20 9 Nil 

\Yater for ,vashing 21 19 J 

ISi Borehole water for cooking 19 17 I 

\Yater for ,vashing 26 15 s 

Boiled & filtered borehole IYlltcr 6 4 Nil 

for Drinking through ,voter 
dispenser 

QSI Borehole \Yater for cooking 23 IS 4 

\Yater for drinking 20 9 2 

\Voter for ,vashing 27 21 6 

GCI \Yell water for cooking 17 17 3 

\Va1er for drinking 23 23 3 

\Varer for ,vashing JS 18 I I 
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4.14 Knowledge ;\ttirudc and Praclice on rood sarc:ty 

The analysis of the qucstioMnire results show lhal the mean KAP scores of food handlers on 

food safety ,vns 26.9±4 9, 13 4*3 2 and 21.9*3.8 out of 101al score of  40, 24 and 30 rcspec1ively 

Among the food h11ndlcrs, 78%, S% and 83% had a good Kno,vledge, auitudc and practices on 

safe food slorage respectively ,vhile 22%, 9S% and 17% of food handlers need improvement on 

their knowledge, attilude and proctice on food storage respectively. From the s1a1is1ical analysis, 

there ,vas a significanl relationship bchveen kno,vledge and practice on safe food storage and 

be"veen auitudc and practice on safe food storage (p<O.OS) (Table 4 13) 

The result also sho,ved thal among food handlers, 73%, 19"/o and 48% had a good kno,vlcdgc. 

onitude and practices on hand \YaSh respectively ,vhile 2'19/o, 81%, S2% of food handlers need 

improvement on 1heir Kno,vledge, altitude and prac1ices respec1ively on hand '"ashing In 

addi1ion, there ,vas no significant rela1ionship benveen food safety kno,vledge and practice on 

hand \\•ashing and bet,veen food safety attitude and practice of hand ,vashing among the food 

handlers, (Table 4.14) 

Furthermore, 34%, 37% 110d 36% of food bnndlcrs had a good level of kno,vlcdgc, Attitude 

and Practices respectively on food storage temperature • ,vmle 66%, 63%. 64% of food handlers 

need improvement on their kno,vledgc; altitude ond practices on food safety temperature Also. 

there ,vas no significant relationship between food safety kno,vlcdge and prac1icc on food 

1ernpernture and be!',vecn food safety nnitude and pra.cticc on food tempcralurc among food 

h11.ndlers (Table 4 IS) 
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Tobie 4.13: KAP of food handlers on food storage 

lndie11tors 

Knowledge or food ston1ge 

Good 

Needs improvement 

Attitude on rood storage

Good 

Needs improvement 

'Food storage practice 

Good 

Needs improvement 
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N(¾) 

46(78) 

1)(22) 

3(5) 

56(95) 

49(83) 

10(17) 
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T•blc 4.14: K,\P of food hnndlcrs on hand \\•ashing 

lndica1ors 

Knowledge of hnnd ,vAJhing 

Good 

Needs improvemenl 

Attitude on hnnd ,vAJhing 

Good 

Needs improvement 

T�nnd washing prnclice 

Good 

Needs improvemcnl 
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N(¾} 

43(73) 

16(27) 

11 (19) 

48(81) 

28(48) 

31(52) 
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Table 4.15: KAP or rood handlers on rood temperature 

Indicators 

Knowledge or rood tempcn1turc 

Good 

Needs improvement 

Allirude on food tcmpcnllurc 

Good 

Needs improvement 

Food tcn1peroture practice 

Good 

Needs improvement 

73 

N(%) 

20(34) 

39(66) 

22(37) 

37(63) 

21(36) 

38(64) 
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4.15 Knowledge or rood snfcty in rtlntion to Su, l\111rit11l Stntus, Levd or Edutalion nnd

Age or Food Onndlcrs 

According 10 the rcsuhs, 8(62¾) of male and 24(52%) of female food handlers had good food

safety knowledge, ,vhile 5(38%) of male and 22(48%) of female rood handlers hod poor

kno,vlcdge of rood sare1y.(Tablc 4.17) Also, 12(55%) of single and 20(54%) or married food

handlers had good knowledge or food s11fety while 10(45%) of single and 17(46%) of married

food handlers had poor kno,vlcdge of food safety (n=59)(Table 4 16). Result also sho,vs that

4(80%), 19(5 8%), 7(47°/4), and 2(33%) of food handlers with tertiary, second11ry primary and no

formal education respectively hod good knowledge of food safety ,vhile 1(200/4), 14(42%),

8(53%) and 4(67%) of food handlers ,vith teniary, secondary. primary and no formal education

respectively had poor kno,vlcdge of food safety (Table 4 I 6) The result sho,ved that 18(54%),

11(55%), 3(600/o) ond none (00/4) of food handlers ,vilhin the oge range 20-34,35-49,50-64 and

65-79 respectively had good kno,vledge or food safety education, while 15 (46%), 9(45%),

2(400/4), and 1(1000/4) of food handlers ,vithin the age range 20-34,35-49,50.64 and 65-79

respectively had poor kno,vledgc of food safety cducation(Table 4.16)
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Tnble 4.16: Knowledge or rood sarety in relation to Sex, !\farital Status. U\•cl o r  Educntion

nod Age or Food Uondlcrs 
Knowledge or rood sare1y p-,•alue 

Poor Good Total 

n (%) n(¾) N(¾) 

Sex 

!\laJe 5 (38) 8 (62) 13(100) 0.550 

Ftmale 22(48) 24(52) 46(100) 

!\loritnl sr:,tus 

Single 10(45) 12(55) 22(100) 0 971 

!\l11rried 17(46) 20(54) 37(100) 

Lcvtl cduc111ioo 

None 4(67) 2(33) 6(100) 0.409 

Primary 8(53) 7(47) 15(100} 

Sttondary 14(42) 19(58) 33( 100) 

Tcrti:iry 1(20) 4(80) 5(100) 

Age 

20-34 I 5(46) 18 (54) 33(100) 0.739 

35-'9 9(45) 11 (55) 20(100) 
I 

50-6.f 2(40) 3(60) 5(100) 

65-79 1(100) 0 I( 100) I 
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4.16 Food Safely Allilude in rdation lo Su, �1ariu1J Stalu,s, Level of Educalion nnd 1\ge 
or Food handlers 

The result sho,vs 1h01 5(38.5¾) of male o.nd 25(54.3%) of female food ho.ndlers had good auicude 

on food s11fe1y while 8(61 5%) of m11le 11nd 21(45.7¾) of female food handlers had poor a1111ude 

on food safcly.(Table 4.17) Also, 12(54.S¾) of single and 30(81 1%) of married food handlers 

had good a11i1ude on food safety while 10(45.4¾) of single and 7(18 9"/o) of married food 

handlers had poor food safely a11i1udc.(Tnble 4 17) The resuh also sho,vs thot 33(56%), 16(49"/o) 

10(67%). and 3(50¾) of food handlers ,Yith tertiary, secondary , primary and no forn1al 

education respectively hnd good attitude on food safety, while 26(44%) , 17(51%), 5(33 3%) 

and 3(50%) of food hondlcrs ,Yi1h tertiary, secondary , primary and no fom1al education 

respectively had poor food safety attitude.(Table 4 17) Considering the age of food handlers 

,Yith respect 10 the food safety attitude, 16(49¾), 13(65%), 4(80%) and none (0-/o) of food 

handlers ,Yithin the age range 20-34,35-49,50-64 and 65-79 years respectively had good a11i1ude 

on food safety, ,vhile 17(51.5%), 7(35%), 1(20%), and 1(100°/o) of food handlers ,vithin 1he age 

range 20-34,35-49,50-64 and 65-79 years respectively had poor food safety a11i1udc.(Table 

4.17) 
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Tnblt 4.17: Food snfcty Attitude in Relation lo Sex, l\1arilAI Status, Level or Educntion nod

Age or Food Dnndlcrs 
Food safety pnactice p-,•nluc 

Poor Good Totnl 

N (•/•) N (%) N('¼) 

Sex 

l\l11le 8(61.5) 5(38.5) 13(100) 0.35 I 

Fcn1ale 21(45.7) 25(54 3) 46(100) 

l\1nrit:al SIRIUS

Single 10(45.4) 12(54.5) 22(100) 0 148 

l\1arricd 7(18.9) 30(81.1) 37(100) 

Lc\'cl or Educntion 

None 3(50) 3(50) 6(100) 0439 

Prim11ry 5(33) 10(67) 15(100) 

Sccond11ry 17(51) 16(49) 33(100) 

Tcrti11ry 26(44) 33(56) 59(100) 

Age 

20-34 17(5 I) 16(49) 33(100) 0 278 

35-49 7(35) 13(65) 20(100) 

50-64 1(20) 4(80) 5(100) 

65-79 1(100) 0(0) 1(100) 
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4.17 Food snfety Practice, in relation to Su, l\'lnrilJII St11tus, Level of Education nnd Age of 
Food Onndlcrs 

The rcsullS revealed thot, I 0(77%) of mole and 29(63%) of female food handlers had good food 

safety practices, ,vhile 3(23%) of mole and 17(37%) of female food handlers had poor food 

safety practice (Table 4. I 8) Also, 12(5S%) of single and 27(73%) of married food handlers had 

good food safety practice ,vhilc 10(45%) of single and 10(27%) of married food handlers hod 

poor food safety praclice.(Tablc 4 I 8) It can also be deduced from the resuh that S( I 00%), 

l 9(58%}, 9(60%), and 6(100%) of food handlers with tertiary, secondary, primary and no fonnal 

education respectively had good practice on food safety, ,vhile none (0"/4), 14(42 4%), 6(40"/o) 

and none (0%) of food handlers ,vith tcniary, secondary, primary and no fonnnl cduco11on 

respectively hod poor food safety practice(Table 4.18). Lastly, considering age of food 

handlers ,vith respect to the food safety practices, l 7(51¾), 16(80"/o), S(l00"/o) and 1(100"/o) of 

food handlers ,vithin the age range 2 0 -34,3S-49,S0-64 and 6S-79 years hod good food safety 

practice , ,vhilc 16(49%) and 4(20%) of food handlers ,vithin the age range 20-34 and 3S-49 

had poor food safety practice.(Table 4.18) 
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Table 4.18: Food safety pr1clice in rclAlion 10 Su, l\J1rital ScalUJ, Lc,•cl or 
Educalion and Age or Food Handlers 

Variable Food safety pr1 cticc p-,·aluc 

Poor Good To1nl 

n (%) n(%) N (9/e) 

Scs 

l\talc 3 (23) 10 (77) IJ (100) 0 JS I 

Female 17 (J7) 29 (63) 46 (100) 

l\f1ri1al SIIIUS 

Single I 0(4S) 12(SS) 22(100) 0 148 
:ft tarried 10(27) 27(73) 37(100) 

Level or Educalion 

None 0 6(100) 6(100) 0 07J 
Prin1nry 

6(40) 9(60) 1S(l00) 
Secondary 14(42) 19(58) 33(100) 
Tcniary 0 S(l00) S(IOO) 
Age 

20.34 16(49) 17(S I) 33(100) 0 0.17 
35-49 4(20) 16(80) 20(100) 
50-64 0 S(IOO) S(IOO) 
65-79 0 1(100) 1(100) 
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4.18 On-site Observations on llyglene nnd Snnitary Conditions or Schools 

The schools' kitchen. toilet, dining hall a.nd personal hygiene of food handlers are essential 

pans of the school food environment, and they all play vital roles in the integrity and safety of 

the food consumed in the boarding schools. II was difficult to rate the sanitary conditions of 

schools' kitchens and dining as good or bad due 10 lack of standard grnding tools and/or 

reference m11tcrinls. Ho\vever, this study selected a fe\v vnriables to rate the sanitary ronditions 

of boarding schools in Ibadan as follo,vs· Ooor repair condition, infestation of Oics. toilet 

11voilability, cleanliness, availability of hand ,voshing place in the lavatories. physical condition 

of solid ,vastc storage containers, ond availability of clean piped ,vater supply, 

4.19 S11nitnry/rlygicnc Conditions of the Kitchens in Schools 

Food preparation ,vas primarily carried out in an open kitchen for oil tho selected schools. onl}• 

ISi had II closed type kitchen. All other schools prepared food in an open kitchen This gives 

easy access to Oying insects such as houseflies. rodents like rots and domestic animals like 

chickens. goats etc. Some schools like the CSS, QSI and GCI use the kitchen for storing ,vom 

out materials, food handlers personal belongings, unused cooking utc.nsils etc As a result, the 

kitchen environment in most schools ,vus generally diny ,vith poor sanitary conditions 

The proximity of the schools kitchen to the toilet facility is of great concern Most of the schools 

toilets except SLGS ,vcre situated close to the kitchen This is  of serious environmental health 

implications more so that majority of them except ISi hnd open kitchen ,vhich gives easy access 

to the no,v of bacteria. inscCls, vermin and other food contaminants Funhennore, with the 

exception of ISi, none or the schools hnd piped w11ter in tho kitchen. hence ,vater was fetched 111 11

distance and brought to the kitchen in open containers like bo,vls and buckets 

Visible smoke deposits ,vcre seen on the ,valls and roofs of kitchens in most schools except ISi 

This may be because 1ST is the only school that uses the liquefied gas method of cooking ,vhile 

other schools use firewood for cooking The solid ,vaste rcccptncles at tho kitchen \Vere not 

properly securcd(Tablc 4.19) 

80 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Table "4.19 Sanitary/Ilygicnc ConditionJ of Kitchens in Schools 

Environmental H�lth inllic11ors Schools 

or the kitchen SLGS css 

Food is prcp;i.mi inside the kitchen Yes Yes 

A closed type kuchen is p=t No No 

Kitchen is used to store worn out nutcrWs, No' Yes 
fi m,'OOd etc

Kitchen's Ulterior is duty llnd unkempt No' Yes 

Domestic :i.ntllWS seen Ul llnd QIOWld the Yes No 
kitchen 

Kitchen infested ,nth r:its Yes Yes 

Kitchen is Just by the toilcu or btnnc No' Yes 

PIJ)Cd w:itcr :iv.:libblc 1n the kitchen No No 

fund w;:,.sh1ng f:ictlity :n'3Jbblc Yes' No 

Bo,, Is :and/or bud:cu .ire used for dish ".\Shins Yes Yes 

Dish "':lSlung sink :>V31lablc Yes' No 

Runny pipe ".ucr :i,-:ubblc in the latchcn No No 

Presence or \IISIDle smoke p:l11.lcles on the Yes Yes 

w:ills 

Presence: of insc::a , cctors e.g cockrrocbcs, Yes Yes 

1iouscn,cs 
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ISi QSI GCI 

Yes Yes Yes" 

Yes' No No 

No' Yes Yes 

No Yes Yes 

No' No' Yes 

Yes Yes Yes 

Yes Yes Yes 

Yes 
•

No No 

Yes' yr:!!' No 

No' Yes Yes 

Yes' Yes' No 

Yes' No No 

No' Yes Yes 
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Kitchen Floors Concrete' Pbm e:uu1 

\Vindo\, tb:u could be open (:m :1VCl'38c: or No "indow No window 

10°/4 or the noor =>

Good Ooor rcp:ur condiboo Yes' No 

Good \\-:UI :md c:ciling rcp;ur condition Yes' Yes 
• 

Clc:in "'3.lls 3.0d kitchen Yes' No 

Adcqu:uc vcntilition Yes' Yes· 

Adequate hghming Ycs' Yes' 

Kitchc:o floor is dc::ui Yes' No 

Solid \\'3Sle stor.igc n:ccptndc is properly No No 

secured 

To<:tl % 57% 17% 

Good POOf 

Key: 
Exttllcnt �70%), Good (so.6?0/o), F•ir (40-49"/o), Poor (<-iO•/e), 
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Conc:rcte· 

Yes' 

Yes' 

Ycs' 

Yes' 

Yes' 

Yes' 

Yes' 

Yes' 

8Jo/. 

E1<ccllcDl 

CoocrcwPw Coocrctc:IPl:un 

n c:inh c:irth 

No \\indow No w1ndo" 

No No 

"No No 

No No 

Yes' Yes' 

Yes· Yes' 

No No 

No No 

26% 13% 

poor Poor 
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4.20 Sanltary/llygicnc Conditions or the Toilets in Schools 

Food handlers at CSS, ISi and SLGS use septic tank type or toilet, while those 11 QSI u1ilizc pu 

latrines There \YaS no toilet facility available for the food handlers al GCI hence 1he food 

handlers made use or the surrounding bush for defcca1ion None of the schools had piped \\'lier 

&\'11lable in the toilets however, all except GCI made use of mobile \Voter con1oiner \Yhich could 

be refilled "hen needed 

The toilet floor of all the schools except ISi was \Viler Oooded, none of the schools had \vashing 

nu,d available in the toilet, hygiene condnions of toilets in oil the schools "as generally bad 

\vhilc food handlers at ISi, GCI and CSS use toilets as storngc for \\'Om out materials. old uems 

and food handlers' clothing (Table 4 20) 
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Table 4.20 S11ni1111-y/Rygicnc Condilions orToiJct.s in Schools 

Environmrotal Ocalth 
indicntors of I.be 1oilet.s 

Types of toilet available

Piped water available in toilet 

Mobile ,vater container \vitb water for sanitary cleansing 

prcscn1 

Toilet floor is water flooded 

Toilet also stores worn oul rruuerials, clothes and old 

11ems 

Toilet's general hygiene condition 

Hand ,vasbing fluids available 

TOTAL(¾) 

-- -- · · · -

EudJml(?'7C,,.). Coo4(!0�ffl). l'•lr(4�lm). ,_(<.lo,4). 

Stb1111b 

SLCS css 

Septic tnnk Septic 
tank 

No No 

Yes Yes 

Yes Yes 

No Yes 

Bad Bad 

No No 

43¾ 29"/o 

Fair Poor 

100 

ISi QSI GCI 

Septic Pit latrine None 

tank 

No No No 

Yes Yes No 

No Yes No 

Yes Yes No 

Bad Bad Bad 

No No No 

43¾ 29"/o 29% 

Fair Poor Poor 
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4.21 Sanitaryillygicnc Conditions or the Dining in Schools 

All the live schools had dining hall \Ytuch can sit all students at once except CSS and SLGS 

\vhcre the students had to take meal in batches because or limited space The floor and \\'alls 01 

QSI. CSS and GCI are diny ,vhile pasu of the roof of dining at GCI and QSI had already fallen 

off There was adequate ventilation 1n the dinning of most schools v.ith \VAIis and ceihng ,n good 

ccndihons e,cccpt for GCI and QSI (Table 4 21) 
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Table 4.21 S11nilA!1/lll·gicnc Cond.itions of Dining in Schools
Schools Environmental Health indicators 

or the dinio hall 
Dining lull :iv:ubblc 

DlDlng lul.l sit all students lll mC31 umc 

Aoor Md walls :i.re d1ny 

P3tls of the roof is f:illing off 

Unu-asbcd pbtcs Md food rannllllts

ltacred the Ooor 

\V:ills ID good condition 

Ceiling ID good coodtltOD

Adcqu:itc ,-cntibnon 

Ch:urs :ind t:1blC$ ID good condtllOD

Tot::1.1 (%)

SLGS 

Yes 

No 

No· 

No• 

No 

Yes 

YC$ 

No 

YC5 

78% 

Vgood 

K.t,i: 
�ccllcol �70%), Good (5�9,-o), fair (4049%). Poor (�Oo/o).

css 

Yes 

No 

Yes 

No 

YC5 

Yes 

YC$ 

YC$ 

Yes 

67% 

Good 
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ISi Sl GCI 

YC5 Yes Yes 

Yes YC5 Yes 

No Yes Yes 

No YC5 YC5 

No Yes Yes 

Yes No No 

YC$ No No 

Yes Yes YC5 

Yes Yes No 

100% 44o/o 33% 

E.xccllcnt F:1ir Poor 
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4.21 Personal Uygicne of Food Banlllcrs in Schools

About 50"/4 of food handlers at SLGS and QSI, 90% at ISi, less than 100/4 al CSS and none al

GCI ,vcre seen ,vcaring protective head c-0vcring during food handling About SO¾ of food

handlers at SLGS nod QSI, 70"/o al ISl, nod none from GCI ,vear safely apron Food hnndlers

were seen ,vith untrimmed long nails, e-0nspicuous ring and olher hand ornaments nod less than

500/4 of the food handlers al ISi., CSS, GCI and QSI wnshcd hands before cooking About 500/o of

food handlers ot QSI sneeze ,vithout hand ,vashing Almost every food handler al SLGS ,voshed

hands before food prepllflll:ion This ,vas ho,vevcr different al CSS, ISi and GCI ,vhere food

handlers forgot to wash hands before staning food prepanition-

Although fIDV food handlers were seen picking nose during food preparation, this unhygienic

practice ,vas common with food handlers at SLGS and GCI ,vith 50"/o of food handlers pick nose

,vithout hand v.'llShing during food prcpmtion The nose picking practice ,va.s ho,vcver not

observed ,vith food handlers at CSS nnd QSI None of the food handlers at SLGS and QSI kept

long untrimmed nails ,vhilc more food hnndlers about 33% at GCI and 25% al CSS hod long

fingernails nod 8% of handlers nt CSS had diny fingernails (Tnblc .t.31)
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Tnblc ,.22 Personal nygicnc of Food llandlcr:s in Schools 
P<'nonal UyJ:iaic or ScJ1ools 

Food Uandlrn SLGS css ISi QSI CCI 

% or rood h:lndlcn .. ,ih pro1ecti\-c be:ld CO\'ffll\& 50 <10 :>90 50 0 

% of food b:mdlcn lb3t "IUh h:lllds before a,oldng lit mc:a1 100 26 ll 50 J3 

ptql.'ll3UODUfflC 

%of Food h3ndlcn 1h31 5JICCU wilhoul 0 17 5 50 JO 

b:md w:islung 

% of b:lodlcn llut pck oosc or coogb "ilhoul h:lnd "-asl:wlg so 0 � 0 50 

% of food h:lndlcn "-c:irin& protccth"C \\'Ork £OWD (Apran) 50 6 70 50 0 

food h:lndlcn gown Clean Unclan Clc:in Unclc:in Uncle:in 

100 0 100 0 0 

•,4 of food bJndlcn 1h31 we:1r nn� and owa finger om:uncnlS 50 2.8 15 50 33 

% or rood b:mdlcn ",l.h Un1rimmcd flngcm:uls 0 25 g. 0 33 

TOl.11 (%) 50 14 37 31 22 

Good V poor Poor Poor Poor 

c-�J. c-ic&0--J.r•1-.-i ,_.<._J.
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4.23 Relationship bcn.ccn holding temperature and microbial load in food 

Table 4.33 shO\YS the correlation analysis between holding temperature and microbial loads 111 

foods for each organism The analysis shows that microbial load of E coli in food hod 

significantly fBJr but inverse relationship \Yith the holding temperature (p<O 05) lslo\,ever. there 

�'IS no significant relationship btt\,·ecn food holding temperature and microbial count of B 

cereus, Staph ourcus and fecal coliform in the selected foods studied 
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Table ... 2J Food holding lrmpcnlure and microbial loads in food 
Organism Correlation codlicicnr p-\'aluc 

B acurus -0 340 0 131 

Staph aurcus -0 085 0 729 

E-coli -0.519° 0 016 

Fecal Colirorm -0 202 0.380 
1C41ff,GLon u ,,,.. itz..ii ai ,..:0 OJ 
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4.24 Findings from In-depth Interviews with School Nurses 11nd Dead or Food 

Departments 

All interviewees ockno\vlcdged Lhc possibility of food haz.ard occurring in the schools tvlany of 

the respondents reported not having rood safety training manual Ho\vcvcr, the schools folio\\ 

rood safely management measure and conuol stlpula1ed by Lhe school manogement board 

Funhcrmorc. mojori1y of the respondents claimed 1h01 they do regular random monnoring and

cheeks 10 ensure 1ha1 food hnndlers comply \vrth basic food safely principles 

Interviewees churned 1ha1 there were wriucn and documented policy and procedures for visitors 

(vendors. teachers. students, etc) 10 the kitchen and dining areas HO\\ ever, they cqunlly admiucd 

lh:11 these procedures may not hove been followed by food handlers 111 o.11 limes 

Some oflhe interviewee churned 1ho1 Lherc \YU a documented orientation program on food safety 

for new employees: however, tho interviewer \YU not shown any of these documents l\tajorily 

of the in1ervic\vec stlid Lhat there \VDS no documented orientation program on food safely nor \\AS

there an on-going training program on food safely A s1111cmcn1 of one of the respondents goes 

thus "We �ct ar!)' food hand/tr 11e e111ployetl 10 lllll'C Ja1011n 1/u� bastes of food preparation 

and cooking " 

All interviC\vees rcponcd 1ha1 pr�cmployment medical certification \Vas a rcquircn1cn1 10 \VOrk 

as cook and food servers in Lhe schools They \Vere however not strict BS 10 the cenifica11on by 

medical personnel BS long as the opplicnnl is experienced 10 do the Job and looks physically fit 

l\1ost of t he respondent did not hove records of pre- employment medical ccnifica1ion of the food 

handlers They said, "It Is th,: respons1bl/111es of thi: ,w/ous hospitals that tllf!H 111,:d,cal tests 

lflt:re carrtt:d out to ktt:p such rt:cords'' According 10 Lhe respondents, on the job routine medical 

cumination was ho\\cvcr almost noncxis1en1 

Most of the respondents rcponcd that there i s  no minimum training or education on cmplo} cc 

must acquire 10 \vork as food handler According 10 some of the respondents, "Coolc.s art 

tmplo;�d bastd 0,1 their t:t/Jertcncc /11 coola11g, 011d 11011,0/11/ng or educallon 011 cooJ.11,g" 
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!\,lost 1ntervi�ce, reported cough. malaria. headache, abdominal upset and general fatigue 85 the 

common illness reported among.st the food handlers According to one the respondents, 

"A,fo/nria. abdom11,a/ pain, dtarrhea, cough and heodad1t are 1//11esses freq11e11tl)' reported b) 

boartl111g Jt11tle11ts 011d board111g s1ajf' 

A majority of the respondents reported that cases of food borne disenses arc rare, they hO\\-Cvcr 

admiucd that t\vo or more studen ts do occ:asioru1lly come do\vn \Vith certain illnesses lil.c 

dianhca, vomiting, abdominal pain, fever etc, but they believed these arc just isolated cases In 

such instances, students nre taken 10 the nearest government hospital for tJcatment In the \VOrds 

of one or the respondents, wn,ls ll/11es:s ,s JUSI as a reS11/t of the s111de111 01,:nat111g and ,wt a jC)()t/

nlated 1//116S" Only  one respondent acknO\Yledged remembering a previous food related illness 

of a group of students after consuming bean soup called "gbeglrr' but the 1ntcrv1e\vcr \vas not 

privileged to see the documentation of ho\v thii panicular incidence was handled 

The interviewees claimed that their schools have control measures in place to prevent possible 

rood related diseases They said that food handlers ahvays \Ya.Sh their hands before cooking and 

that the food handlers nrc enforced to \\cat neat apron, cover their heads, maintain trimmed nails 

and ensure good personal hygiene 
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CHAPTER FIVE 

D.ISCUSSlON 

This chap1cr considers the results of the questionnaire survey used to obtain information on the

· · • h' '-·- 1 • fcs food safety eduea1ion and

knowledge, 111111ude and practices, SOCIO· demograp 1c cnw .. c ens 1 • 

hygiene practices of food handlers The chap1er also presents the impllca1ions of results obiained

for mean holding 1empcraturcs, food holding time, microbiological quality of,vater used for food

prcpara1ion, drinking. and microbiological qualily of food samples collec1ed in 1he live selected

boarding schools in Ibadan. lnformalion on the sanitary condition of the dining hall, ki1chen.

1oilc1 and hygiene practices of food handlers in the five selected boarding schools ,vere also

highlighled 

S.t Socio-dcmogrnpbic chnrnctcristlts of food handlers 

According 10 the findings of this study, some socio-demographic chnrac1eris1ics of 1hc food 

handlers in the selected schools vary significantly Some of the cha.racteristics include ogc, 

gender, mari1al status, level of  education and c.'lpcrience. Majority of food handlers arc ,vomcn 

An earlier study had reponcd thal females arc more informed about appropri111c food prepam1ion 

and handling than men (Roseman et of, 2006) Allhough lhere ,vas no significant difference 

be1,veen educational status of food handlers and KAP on food safety in this s1udy, similar studies 

had suggested thal educaled food handler shave often recognized the importance of food safely 

and younger food handlers have sho,vn greatest need for addi1ionttl food safely education (Bruhn 

et al .. 1999, Rimal et of., 2001). Findings of this study indicaled thal aboul 65% of food handlers 

auained a secondary school cduC8tion and this is similar to other study that reported high level of 

lilcracy ,vi1h 64% food handlers ,vi1h secondary school cduca1ion (Tan et al, 2012) 

El.-wenyc et al 2005 earlier observed food safety knowledge was signilicanlly higher among food

handlers ,vi1h higher cduca1ional level and among younger staff ond those auending continuing

educational course about food hygiene ,vhilc very fe,v food handlers hod participated in fom,al

training in food hygiene. 
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5.1 :\llcroblolo1lc1I Qu1ll1y or Food S1mpltJ 

According to the FDA and \VHO. the nwumum pt, 11tiss1ble hmllJ of fecal coliform, staph 

aurcus and Bacillus ccrcus in cooked ready 10 eat food arc >10. · l<r and >10• cfu/s 

mpecdvcly llo\\evcr. E.coli 1hould bo absent in cooked food (\VIIO, 1994) The 
microbiolog.lcal analysis of food sample, rcvcoled that the bactmal 1sol1te from all food 

samples collected in the five boarding schools ,�ere B ctrc11s, S. 011rtuJ, £col,. and Colifonn 

This finding ,, slmilnr to previous reports by Nichols tt of ( 1999) and r>tcnsah ti oJ (2002) in 

\\h1ch 8. ctre11� and E. coll \\ere tho prevalent bacteria isolates isolated from food in their 

rupcct1vc studies 

Although. the cooldng tempcratureJ of foods examined in this Study reached levels capable of 

dcstr0)1ng many vegctatJvc fonns or food borne pathogens, the quantity of organisms ran111ng 

from 2 O><Uf 10 1.ax1o'cfu/g either survived in 1he foods al\cr cooking or \\'Cfe introduced 

otemally after cooking This may represent the g,oup of heat resistant spore former and/or poll 
process contominanlS (lnabo et al, 2000, Eh1n ti al. 2001) The food con1am1nauon could also 
hive come from improper personal hygiene or cooks or dirty cooking u1cru1ls (V1vel et al 
1995) The 8.ctnus count of 2.0><101 to l.1•10' cfu/s recorded for cooked foods from 111 the 
schools could have been initially introduced from the raw foods and food ingredients or due to 
luse number or vcsctativc cells 1h11 conllmlnated food ing.rcdicnts (Obuel..'\ve and Ogbim1, 
1989) Tho isola1ion of B cerc11s from all the cool..cd food S4111ples 1n SLGS is of concern This 
may be C'(plaincd by the ubiquitous distribution of this organism and its ab1l11y to fonn 
endospores (1'1c\cillip, 2000) or probably due to the unhygienic practices of the food handlers 

The result sho,vs 1h01 tho yam porridge prcp11rcd at GCI had higher 8. ctrr11S count than other 
1thools ho\\oevcr. B cert11s was not detected in yam porridge prepared 1n ISi ne11her \\"U 1t 
dctcaed 1n the nee. mo111 n10/11 and "cgetablc soup prepared 11 GCI This high le\�I of 8 «n·11s 
c.onwnina11on 1n yam pomdgc at GCI could be aunbuted to initial contam1m111on of food 

1ngJCd1cn1s used in this p111icular school or post process contamination oner the yan1 pomdll,c 
preparation 
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The result olso reveals that the vegetable soup prepared at QSI had the highest count of  B.

ctrtris, Staph ourcus, E.col, and fecal colifonn than vegetable soup prepared in other schools 

This result moy however suggest the possibility of microbial exposure at the school erther frorn 

the ingredients used in food preparation or from food handling practices, since the highest level 

of microbial exposure for the aforementioned food was observed 01 QSI th11n from other schools 

Microbial contan1ination or cooked rice ,vus the lo,vcst in all the schools compared to bacterial 

contamination of other foods t\Jso, F. colifonn had the highest microbial count in rice ,vhile 

Staph aura.us ,vas not detected in oll the rice prepared in the five schools The fecal coliform 

count of t\komu i n  CSS ,vas similar to that of QSI and OSI but ,vas higher than that in SLGS 

Coliform ,va_s detected in oil tho food samples tested for QSI but none ,vas seen in oll food 

samples tested for the ISi. Tho presence of colifonn in the food may hove been from improperly 

cleaned utensils, poor hygiene of  food handlers, and the animals ,vithin the vicinity (along ,vith 

their fecal droppings) present in the food prcpll.t'8tion environment (Ehiri et al., 2001)

The food snfcty problem ossociotcd ,vith foods prepared among the studied schools ,vere the 

inadequate time ond temperature c.�posuro of akamu, c.'<tensive handling of foods by cooks ofter 

pn:paration and the practice of  leoving cooked foods uncovered till served to students The 

limited time/temperature exposure of S - IO min during Akamu preparation ,vos insufficient 10

destroy 8. cerc11s spores. This result is similar to that obtained by Oraousi et al, 2007 in the food 

safety condition in boarding schools at Zaria. 

Furthermore, it was also sho,vn that the B. ccrc11s 1solatl!d from rice in SLGS and CSS; the £. 
coli found in rice at CSS; ond fceol colifom1 isolated in the rice from CSS and GCJ could be 
t111ccd to post process contamination This is bceousc rice prepared in majority of the schools ,vas 
devoid of  the microorganisms. This result is similar 10 Tambekar ct al (2006) ,vhich indicated a 
high incidence of  E.coli in ready 10 eot food which might have occurred through contamination 
or cooked food by food handlers due to poor post cooking handling and contaminated cooking 
utensils The International Commission on Microbiological Specification for Food suggested the
att.cptable limit of� 10• for 8. cereus in food Based on this. the results obtained from this study 
indicated that most of ihe ready-to-cat food samples examined did not n1eet bncteriologieo l
quality standards. 
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S.3 l\llcroblal quality or "'ater used in rood preparation 

According to the WHO (1997) standard,, the Total coliform, Fecal coliform and E coli should 

be absent from drinking water. The resulu of analysis for microbial quality of ,vater used 1n rhe 

sclecrcd schools sho,vs that the fecal coliform and coliform levels ,verc higher than the

permissible level in drinking ,voter samples in all the schools. 1-lo,vever, Ecol, "'ere not detected 
in the drinking ,varer samples of ISi, CSS, and SLGS. Fecal coliform. coliform and E. coll ,,ere 
all detected in the ,voter used for ,vashing, The high level of coliform contaminanrs in ,vater may 

be attributed to tho hygiene practices of food handler.. and the environmental $Bni1111ion in pince 

The handling of ,voter container can also contribute 10 tho coliform con1am1na1ion of ,v111er 

Handlers were seen using the same container for cooking and fetching ,vatcr ,vhile water fetchers 
11,ere being dropped carelessly on the Ooor with no safety precautions This result is similar 10 
1h31 obraincd by Adcsiyan et al,( 1983) and Brynn ct al.(1988) of ,vhich both reported that the 
coliform contamination of ,veil ,vater might have occurred due 10 the use or unclean ,vater 

vessels. 

\Veter for ,vashing collected in SLGSI and CSS, contained E.coli levels higher than the 
permissible limits_ Ho,vever, E. coli ,vas absent from drinking and cooking ,va1er The presence 
of coliform may be attributed to contamination introduced during ,vashing since the same wa1er 
for \\-ashing might have been reused several tirncs before being discarded Also, the high 
coliform in ,vatcr from QSI may be attributed to improper handling procedure as ,va1er ,vas 
fetched in an unhygienic ,vay from the borehole and \Veil, and then transported in an open 
container ,vith no safety precautions This is similar 10 the inference made by Alabi 11nd 
Adcsiyan (1985) and Ehiri et al. (2001). This suggests that the contamination of,vell and mp 
water by recal organisms could be rrom ,vatcr storage vessels and from persons collecting the 
water 

Bacteriological quality of  drinking. cooking and washing ,vatcr samples collected from QSI and 
Gel revealed that all ,vater samples had bacteria load higher than the permissible limits Overall, 
ii 11,1.S shown that cooking ,vatcr ,vas highly con1amina1cd ,vith coliform ,vhilc drinking ,va1er 
Wls also polluted Therefore, this water \VIU not fit for consumption
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s., �1un temperature of food 

The tcmpcnuure danger zone is tho temperature range in \vhich microorganisms grow quickly

and sometimes reach levels that can make people ill. The temperature bct\veen 5oc-s1oc ,vas

identified as the temperature danger wne(FDA, 2009)

findings from the results of temperature measurement of food at holding indicates that the

majority of schools held food 01 tempcroture above 57°C which is the recommended temperature 

for hot ready to eat food. The mean temperature of individual food is \vithin 1he recommended

standard except for Aknmu. International School of University of Ibadan had the highest mean 

holding food temperature for hot ready to cat food The result sho\vs that there ,\.'11.S o significan1 

difference in the holding temperature among schools and 1hat there ,vas a significan1 difference 

in holding temperature in all schools in cornparison \vith the United Stares Food ond Drug 

Administration (USFDA) slandords 

Most food prepared in the five selected Public Secondary Schools ,vith Boarding Facilities 

reached boiling point a t  cooking but the limited time/1empern1ure exposure during cooking for 

some foods like akamu and n1ol111110111 can be a dctennining factor in the overall safery of the 

con.wmed food 

S.S �lcthods or Cooking.

Findings of 1his study revealed that about 6S% of the boarding schools use firc,vood 111e1hods of 

cooking This method of cooking resulls in the creation of carbon monoxide paniculate and 

smog pollution. These can cause a varie1y of symp1oms ranging from headaches and nausea, to 

l)O(cntially life-threatening conditions including cardioV11scular and respiratory diseases to the 

food handlers (Yong. 201 I). This method is o major source of po1cn1ially climate changes so01 in 

lhc air Less than 35% of the schools use bo11led gas which is a cleaner and more efficient 

method of cooking. Thus the US medical studies on health risk have found little to no substantial 

�Ith and environmental implication beyond the dangers of gu leaks and possible gos explosion 

during cooking (\Vest lake, 2009).

113 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



S.6 Food handling pr11clict.1
findings from observations indicate that some of the schools prepared food overnight and then
store It in the refrigerator or cooler for subsequent use This priicticc may be responsible for the
microbial proliferation \Yhich occurs ,vhen the bulk rice \YU stored overnight This ,vas the
common practice at SLGS For example, rice \YUS usually reheated in the morning many hours
later a.flcr being cooked. The result is  consistent with the study by Mejay1, 2009 on the
microbiological quality of ready t o  cat food sold in sccondilfY school in Abcol..'UID Ogun State
The study inferred that the occurrence of microbial gro1vth in rcady to cat food ,vas as a result of 
the food handling practices of the food handlers. 

Although, cooks 11•ere able to maintain temperature high enough 10 reach the cooking state for 
moin moin, this temperature mny not be maintained long enough to kill all microorganisms 
present during cooking for the fear of,110/ 1110/ getting burnt The mo, 11101 prepared in majority or 
the schools ,vere ,veil stcan1ed and held ot average 1cmpern1ure of57of°C and above, in order 10 
prevent multiplication of microbes. Mean holding temperature of 57°C and mean holding time of 
le.ss than I hour 1vns recorded and this food tempcmturc/time condition 1vas adequate 10 prevent 
and maintain any possible exposure to microorgllllisms Ho1vcver, the results revealed that the 
microbial contan1ina1ion of most food samples \vas still very high. Thus the method or storage 
during holding is a possible source of bacteria to the foods. The result sho,ved that food from 
QSI showed a considerable growth of B cereus, Ecol, and fecal coliform 10 1110/ 1110/ This may 
be because mo/ 111oit1 at Queen School was usually dished in large uncovered cooler and the 
students 1vcrc cxpccte<I 10 equally dish into their individual plates This multiple handling and 
tnnsfer process in food handling can encourage considerable level of bacterial contaminauon 
This was consistent \Vilh the findings of previous studies on food safety conducte<I in boarding 
secondary schools in Zaria (Oranusi ct al. 2007) 

Another major food safety problem associated 1vi1h food handling practices in the schools was 
lhe inadequate time/temperature exposure o f  Aknmu Ordinarily. dccanung of water in the
al:amu reduces pH \Yhich in tum reduces microbial gro,vth Also., increasing tho 
hmt/tcmpcrature during cooking should be enough 10 kill microorganisms Ho\vevcr, the limited 
titntltcmpera1ure exposure during the preparation of Aknmu at QSI may be insuOicicnt 10
desiroy B. ccre1ts spores, The Akamu was not exposed to high tempcmture 10 provent food from
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getting buml and this may possibly explain why there \VU considerable bacteria growth seen 1n

1hc ,\k.amu. The result sho\vs that yam porridge prepared at QSI had higher mean colony count

ofB. ccreus than other schools. This could be as a result of con1amina1ion by food condiments

and other seasoning such as grounded crayfish and pepper 1h01 \vcre added 10 yum at larer stage

of food preparation. Thus the limited lime -temperature exposure may be a factor since there \YaS

not enough heat to kill the existing bacteria in the added condiments 

S.7 Knowledge Attitude and Practice or Food Uandlrrs on rood snrcty

Toe results of this investigation indicate that food handlers in tho five selected boarding schools 

in Ibadan have an average knowledge of food safety. Ho\vevcr, the result from the observation 

checklist shO\YS that food handlers may not always put this knowledge into practice. This result 

is similar to findings on food handlers' knowledge nod practice on food safety by 01eri and 

EJ.:anem, 1989. Less 1han 6% of the food handlers had good attitude on food safety storage while 

abou1 a quarter of the food handlers \viii need improvement in kno\vledge on food safety storage 

More than 65% of the food handlers need improvement on kno\vledge., attirude and prncrice on 
food temperature \Vhile n1ore than a quarter of the food handlers need 10  improve their 
kno\\ledge altitude nnd prncrices on hand \vash before. during and after food prepararion The 

finding from this study indicares that aboul 73% of food handlers have good knowledge of hand 
wuhing . lio\vevcr, very few of the fe\v handlers at the boarding schools do practice efTt.-ctive 
hand washing This is consistent \vith the research by Manning (1994) 1hat have earlier shown 
that 81% of food handlers are aware of the imponance of hand \vash, but only 2% actually 
practice thorough band \VOSh Furthermore, in this survey, only 34% of the respondents managed 
10 prove that they kno\v the right temperature for storage of hot and cold ready to cat foods This 
result is supponed by Bas ct al (2004) who reponed that knowledge of critical temperature of 
fOOd safety were low amongst studied food handlers \Valkcr et al. (2003) also rcponed that less 
than half of 444 respondents' food handlers knew the correct tempcnnurc at which hot ready 10
eat foods should be held 

Although there ,vas no significant difference bct,vccn food safety practice and marital slatus,
8tnder, age and level of education o f  food handlers studied from the statistical analysis, It \Vas
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(ound that there was a significant rela1ionsbip behvcen food safely kno1vledgc and practice of

food sto111gc and bchvccn attitude and practice of food storage (p<O OS) This resuh 1vas similar

10 thal of \Vilcock ct al,2004, who found that there was an associa1ion bet,veen kno,vledge and 

current practice of food handlers and that the a,varcness of food h11J1dlers improved 1heir 

practice 

s.a Sanitary conditions or kitchen, Dining and Toiler

Going by the On-sire obscrvnlion of the dining, kitchens and toilets in S boarding schools. none

of the schools passed the total basic requirements of food sanitation. The food preparation

vicinity ,vas checked by on-sile sanitary observations ,vhich look into cons1dcrotion rhe kitchen,
toiltr and dinning (The three vital areas that are in contact ,vith rood)

5.8.1 Kitchen Aren 
A closed type kitchen in which food is prepared in an hygienic environment 1vith running water 

• 

and good cross ventilation system i s  ,vhal is recommended. Ho,vever, kitchens in the schools 
except that of ISi are a.II makeshift IIJld not ,vell defined os kitchen. Apon from SLGS ond ISi, 
kitchen area of all 01her schools ,va.s diny, infested ,vith flies ond rodents The kitchens olso 
served as storage for ,vom out items such as old clothes, cooking utensils and unused electronic 
appliances, A major problem ,vas the unclean na.ture of the ldtchen and its surrounding in most 
of the schools lntemotional School Ibadan seems to have a cleaner floor, but the floor ,vas 
flooded lllld this exposed hOI1dlers to falls and injury The kitchen floors of other schools ,vere 
dirty and littered mth rappers of food ingredients. Ra,v foods ,vere kept on the floor and this 
might have caused bacterial contamination It ,vas common to see food handlers chatting and 
lwghing ,vhilc cooking, this exposed the food to bacterial contamination through introduaion of 
germs from the mouth and other pans of the body It ,vas also observed that majority of the
schools had poor environmental sanitation. Government College Md QSI did not have ,vaste 
container and good drainage system Bowl and buckets used for cooking ,vas also used to fetch 
wtttr, since none of the school kitchen had running piped water All the schools except ISi
COOkcd with lirewood resulting in black corbon deposits on the kitchens walls and ceiling The
liquefied gas employed by ISi is 8 cleaner and more efficient method of cooking
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S.8.2 Toilet Facility

All the schools except GCI had toilet that \VBS functional Although there \YllS a designated toilet

1
1 GCI, the toilet had been converted to storage hence rood handlers derecate in the nearby bush

and use paper or leave ror sllllitary cleaning. Most toilets in the schools used by the food handlers

were liuered \vith dirt, \VDter logged, had no ruMing piped \Yater and no hnnd \Vashing fluid or 

soap for $Dllitary cleaning. A key step in promoting good hygiene is ensuring that there aro hand 

washing stations and toilet facilities available in  close proxlmity (not more than ¼ mile) 10 the 

food handlers' station. Mishandling and disregard of hygienic measures on the part of the food 

handlers using unsanitary toilet may enable pathogenic bacteria 10 come into contact \vith food 

and in some cases survive and multiply in sufficient numbers 10 cause illness in the 

consumer(Malugeta ct al, 2012)

5.8.3 Dinning Facility 

Dining was available in all the schools and it \VDS big enough to sit all students at once except for 

the dining at SLGS that could not sit all the students at once. Dinning floor and \Yolls \Yere dirty 

while un\vllShed plates used for previous meal \Vere observed at CSS, GCI and QSI The dinning 

wall and ceiling \Vere in good condition at CSS, SLGS Md ISi ,vhilc large portion of the dinning 

ceiling had fallen off at GCI and QSI. There \vere good cross ventilation in all the schools 
dinning except 01 SLGS ,vhich had fe\v tiny ,vindows and poor lightning system Chairs and 
tables QIT'llJlgemcnt \VllS adequate in all schools c.xccpt GCI ,vhere many dining chairs were 
broken and student ,vere seen sitting on the dining tables 

5.9 Personal Oygicne of f?ood Uondlcrs 

Good personal hygiene is a major quality expected from food handlers The inadequate personal 
hygiene observed in rood handlers with respect to wearing of clean protective apron, head
co,'trlng. hand washing. coughing �vithout mouth covering. sneezing at the food area, keeping of
long nails, ,vearing conspicuous ring and ornaments ore sources of concern f-ood safety can be
promoted by educating the food handlers about personal hygiene; therefore, the kno\vledge of
fOOd hygiene must be imparted on the food handlers in order 10 understand the need to
effectively maintain good personal hygiene (Bas et al, 2004).
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CHAPTER SIX 

CONCLUSIONS AND RECOl\fl\ll:NDATIONS 

6.1 ConclusionJ 

This study set oul lo evaluate food safely and hygiene conditions in boarding schools using

factors and conditions that lll!ly directly or indirectly affect sructy of food consumed such as 

food holding temperature; microbiological quality or food and w111er, sanitary conditjons of the 

kitchen, dining and toilets; kno\vledge, auitude and practices of food handlers 

Students in the boarding schools like any other group of people have the righl 10 consume safe 

and wholesome food. Hence effective school food control is very necessary 10 achieve 1his 

Therefore, ensuring good microbiological quality of food consumed at these schools 1s very 

pmmount Findings from this study shO\V that many of the food prepared in tho schools are of 

poor microbiological quality and can be described to be unfit for consumption The same can be 

said of the drinking and cooking \Wier which ,vero shown to contain on un11cccp1ably high 

coliform and sometimes polluted \vith E.coli.

The study also revealed that although, effective food holding temperature \Vere ano.incd for most 

food in the boarding schools, menn holding temperature of food like Akamu \VOS lo\vcr than the 
minimum temperature S7°C for hot ready to cat food The limited time -temperature exposure 
had been implicated for this. The same can also be said of mot 1nol 1n ,vhich steam but not high 
heat was required 10 cook al limited time. There ,vns no significant relationship between food 
holding tempcralure and microbial count in foods 

h was also discovered that all the bonrding schools had toilets ,vith poor hygiene conditions
There ,vas no runnjng water for sanitary cleansing neither ,vcre there provisions for wash hand 
soap to use aner dcfecalion. Government College and QSI have kitchen and dining ,vith poor
hygiene conditions, CSS had kitchen with poor hygiene condition, ,vhile food handlers nt GCI
CIOl.lld only defecate and urinate in the nearby bush since there \VOS no functional toilet In
8tneral, poor environmental sonilation \Vas discovered in majority of the schools studied They
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do n()I conform to the guideline, stipulated for school saniu11ion IU contained in the Policy

Guidelines on School Sanitation developed by Federal �1inistry of Environment

The study also revealed that the food handlers at the boarding schools had barely average 

knowledge on food safety. In general, tho food handlers showed poor attirude on safe food

itorage. �1ajority of the food handlers' exhibit poor food handling practices Poor h11nd ,mhing 

with poor knowledge, attitude and practice on safe food temperature 

6.2 Rccon11ncndnlions 

Baste! on the findings and obscrv111ion during the course of 1he study, some of 1he 

recommendations emphasize measures th111 could prevent food contlllllina1ion ond possible food 
disease outbreak by promoting good hygiene that ,vould ensure safety of food consumed 1n the 

boarding schools. This includes but not limited to the follo,ving. 

I. The 11ctivities of the food h11ndlers in boarding schools should be regularly monitored
and appropriate corrections should be made by supervisors when food safety procedures

arc breached

2. Strict hygiene conlrol should be practiced at oil time during preparation nnd dispensing of
food to prevent food contamin111ion

3 Oyo State �finistry o f  Health through the School Hcnlth Boord should establish a unit 
that ,viii register, train, educate and re-educate food h11ndlers on food safety 11nd hygiene 
most imponantly in the area of effective and safe food hondling ond cnvironmentol 
sanitation 

4. The Government should suppon and encourage more scientific research on food safety
by providing grants and other useful facilities thnt ,viii motivotc ternary institutions and
relevant agencies in carrying out various researches on food safety.

S. Certain levels of food safety standards and specificntions should be cstoblishcd by

rclcv11nt Government outhori1ies that every boarding school must 11dhcrc to \vhen setung

up the kitchen Bnd dining hall 10 protect the students ond stalT from possible food borne

disease outbreak.
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6 Environmental and health education programmes should be established 10 fl.lSC

a,varcncss on food safety, the causes and preven1ion in every food processing centers 

This ,viii ensure the food handlers ore beuer equipped in the orea of food hygiene and 

environmental sanitnt ion 
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AJ>PENDrx I 

PICTURE GALLERY 

Food h1tndlcr use, umc coo11incr for food prrp1ration 10d washing 

- ,::,-:;..-

Food luindkr dishes rood unby,:cojcally with bare band into open rood containers
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Food is hygicniCJ1lly urved In covcrttl food coolJlincn 

A school dining iJ wd.l amangrd for Che nc11 meal 
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Kitchen also serves as scorage place for firewood and unu.srd cooking maccrials 

-

A goal is reeding on food ingrwicnls in an open type or kitchen 
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APPENDIX 2 

QUESTIONNAIRE 

FOOD SAFETY AND ITYGlENE [N llOARDING SECOND1\RY scnooLS IN IBADAN 
OYO STATE 017 NIGERIA USlNG DAZA RO AN1\LYSIS CRITICAL CONTROL 

POlNT(IlACCP) SYSTE�l 

Dear sir/ma 

My name is Imam Muhammed. I nm a pos1grndut11c student or the depanmcn1 or Epidemiology, 
\lcdical Stotistic nnd Environmental Health, Faculty or Public Health, College or Nledicinc. 
University of Ibadan I om carrying out a study on food safety and hygiene conditions in 
boarding secondary schools in Ibadan Oyo Stille. This study is entirely for academic purpose; the 

findings from this study ,viii be of great benefit to the advancement or knowledge, in1provemcn1 

of safety and hygiene, and reduction of chances o f  rood and ,vater borne diseases 1n the boarding 
5Chools You have been selected ror this study because of the wealth of information thot you may 
pro,•ide as a result of your enormous responsibility Your honest response to the rollowing 
questions will be greatly opprecintcd 

It is not compulsory to lake part in this study You mny decide not 10 be involved. I f  you \vish. 
you may also \vithdruw from tho research at anytime. Ir you decide to participate, \VC ,viii like 10 
inform you that ,vhatevcr informntion you give to us \viii be kept secret h \viii not be revealed 10 
pcoons, schools, principal or tho school authorities 

Thank you for your cooperation. 

I undcrsto.nd all that has been explained above and I am \Villing to panicip111e in the study 

(1) 

(b) 

Signature and date .... 

Thumb print and date. 

·····················

• 

• •••••••••••••• Or 

.. or 

(c) Not willing 10 sign or thumbprint but ,villing 10 pan1cipnte in the study

Please tick the space provided ( ) and dote ............. .

Kindly state the reason for not \villing 10 sign or thumbprint before participating when

applicable.. .. · 

.. .. .. . .... .... . ...... . •••• •••••••••••••••••••• . . .........
..................... ..

........ . I O U  I • • ••

Io o o e o O oo o O o o o o o o IO I I •  o O O 00 I 
.. ·········· •. ••..•.... 
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NOTE: DO NOT \VRJTE Youn NA" • · " .. rE OR TOE NAl\lE OF YOUR SCBOOL ON THIS
QUESTlONN,\ IRE 

1n,1ruc1lons 
-

• Ans,ver truthfully

• Fill in the gaps ,vhen necessary

• Tick where opplicnble

SECTION A 
• 

SOCIO-DF:l\tOGRAPRlC TNFORl\lATION 

Serial numberO OD
2 Age (in years)o OD
3 Sex (a) Mole ( ) (b) Female( )

4. Marital status (a) Single( ) (b) Married( ) (c)Separated( ) (d) Divorced( )
5 Religion (o) Christianity ( ) (b) Islamic ( ) (c) Traditional ( )

{d) 01hcrs.
6 Occupation (o) Cook ( ) (b) Cooking Staff( ) (c) Others
7 Level of Education (n) No fonn11I Education ( ) (b) Primary ( ) (c) Secondary ( ) 

(d) Tertiary ( )
8 Length of time on the job as food hlllldler .......... ? 

S£CTtoN n 

L FOOD SAFETY AND H)'GfEN"E TRAINING OF FOOD OA Dl,F.RS

Have you received any form of health cduca1ion or !raining on food safely and hygiene? 

(a) Yes ( ) (b) No ( ) 
2 \Vhat type of food safety and hygiene training did you undergo? 

(a) On the job training ( ) (b) Fonnal heallh training ,vhich you received ccrtilica1c () 

(e) Informal health l!llining ,vhich you did not receive certificate ( ) (d) Special training

organized by your employer () (e) 01hers please specify.
3 ls Hazard Analysis Critical Control Point system included in your training?

(a)Yes() (b) No ( )
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4 Has the school you work incorporated HACCP · th ,._ d · ? 1n c ,oo service system 
(a} Yes ( ) (b) No ( ) 

b. �IEDICAL EXAl\11NATJON OF FOOD HANDLERS

I Did you undergo O pre employment medical examinotion before stan,ng the Job as food 

handler? (o) Yes ( ) (b) No ( )

2 Hnvo you hnd any form of medical examination \vhile on the job? (a) Yes ( ) (b) No ( ) 

J If yes to question 2, \vhen was the last time you had medical e.,camination? (Please 

specify in Months) . . . . . . ..... . 

4 \Vere you cenilicd by qualified medical personnel 10 be medically fit 10 \VOrk as food 
handler? (a) Yes ( ) (b) No ( ) 

SECTION C 

ENVrRONl\1ENT ANO FOOD SAFE'rY

\Vhat type of domestic \Voter sourcc(s) do you have in the school? You may pick more 

than one source. (n) Spring ( ) (b) Stream ( ) (c) \Vcll ( ) (d) Borehole ( ) (c) Tap ( ) 

(l) Pond ( ) (g} Others please specify

2 How long \viii it toke you 10 ,vnlk from where you fetch water to the food prcparauon

areas? (o) Less than 3mins ( ) (b) Greater than 3mins ( ) (c) Greater than Sm ins( )
J \Vhat mcthod(s) of Se\\'llge disposal do you have in the school? You may pick more than

one source (a) Pit latrine ( ) (b) Septic tank( ) (c) Pour nush( ) (d) Aqua privy( )

(c) Thto\v into bush( ) 
4 \Vhat is the ,valking distance between the SC\vage disposal point(s) and the food 

preparation areas? (a) Less than 2mins ( ) (b) Less than 5mins ( ) (c) greater than 
5mins ( ) (d) Greater than IOmins( ) 

5 Do you have domestic animal(s) around the food preparation arcll? 

6 

(a) Yes( ) (b) No ( )

If yes to Number S, ,vhot type of domestic

specify .... • • • • •• • • •• . . 
. . . . .. 

• 

lo • • • • • 
......... j •••• •••••••• t.. . . . . .. . . . . . . . . . . . .... . 
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1 \Vhat mcthod(s) of refuse disposal docs your school have? (a) Dumping in open field ( )
(b) Sanitary lands till ( ) (c) Dumping in 8 pit ( ) (d)Others. please
specify · · ·· . (You may pick more than one choice)

s \\1hat is the \Valking distance between the refuse di$posal poinr(s) ond rhe food
preparation 11tea? (a) Less than 2mins ( ) {b) Less than Smins ( ) (c) grca1er than
Smins ( ) (d) Greater rhnn IOmins( )

9 Do you hove procedures in place for pest control? (a) Yes ( ) (b) No ( )
10 If yes to Number 9, ,vhat types of pest control merhod(s) do you have? Please

specify. . . . . . . . . . . . . . . . .

11 Is the food preparation area/kitchen separate from rhc raw food sroragc place? (11) Yes ( )

(b) No ( )

12 Arc there separa1e food preparation surfaces for ra\v and cooked food? (11) Yes ( )

(b) No ( )

13 \Vhar types(s) of cooking facilities do you use? You may pick more 1han one choice

(a) Fire\voods ( ) {b) kerosene stove ( ) (c) Bottled gas ( ) (d) 01her, please

specify . . ..

SECTION D 

KNO\Vl,EDE ATTITUDES AND PRACTICES OF FOOD FIA 'DLERS 

KNO\\'LEOGE 

I Bclo\v is a table \Vith list of diseases Indicate by ticking "True" or "False" for 1he 

disease(s) that is (are) food borne in nalurc. If you are 1101 sure, tick, don't know" 

SIN DISEASES True Fnlse Don' r kno11• 

I Dysentery 

2 HlV/AIDS 

3 Hepatitis A 

4 Tuberculosis 

s Diabe1ics 

6 Typhoid fever

7 Hypenension 

8 Cholera 
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9 DhtrThca 

10 Ma111rin 

I I \Vorm infcstalion 

13 Obesity 

l S1atc 1hc common symptoms of food borne diseases 1ha1 you could e.u1ly remember?

. . . • 

. . . 

• • 
•• • • • 

. . . . . . . . . . 

3 The 1ablc belo\v contains I\ list of statements about food handling practices. Go through 

the statement carefully and tick ,vhethcr the s1a1ement is True or false If you arc no1 sure 

you may 1ick "Don't kno,v" 

I 

2 

3 

4 

s 

6 

7 

8 

9 

STA1'El\1ENTS ON FOOD DANDLrNG PRACTICES 

Preparation of food ,veil in advance before serving ,viii n01 
con1ribu1e to the likelihood food contamination 

Prolong handling of food can contribute to food 
contamination 

lncorreci application of cleaning procedures of equipments 
e.g slicing machine, ,viii not increase the risk of food
borne disease

Hnnd ,vashing is only necessary at the end food 
preparation and not before touching the food 

,vearing of gloves while handling food reduces the risk of 
food contamination 

Hot, ready 10 cat food should be maintained at 
temperature of about 2 l-30°C 

Cold ready 10 cal food should be maintained at 
temperature of about 13- I 6°C 

Uncovered long hair and long fingernails of food harldlers 
,viii not affect the hygiene state of the food 

Raw and cooked food must be stored separately 
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10 Food handlers arc potential source or contlllllinotion 10
food 

11 Infected S4livo from a food luindler may lead I food borne 
disease 

12 Hand ,voshing before touching food 1vill help make the 
food safe for consumption 

4 The 1oble bclo1v contains list of diseases lhat must be reponed by food handlers 1vhcn 

controctcd. Tick to indicate "True" or "Folse" If you are not sure, tick "Don't kno1v" 

SIN DISEASES True Fnlsc Don't know 

Diabetes 

2 Ear discharge 

3 Skin infection 

4 Hypertension 

s Tuberculosis 

6 Cough nnd cold 

1 HIV/AIDS 

8 Dysentery 

9 f.1alaria 

10 Diarrhea 

II Hepatitis A 

12 Sore throat 
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� 11'1TUD ES 

The table belo\v shO\VS list of stotements 1h01 describe 111tirudcs toward food hygiene and related

is5UCS Please indicate by  ticking "Agree" or "Disagree" You mny tick "Uncenain" if you are
nol sure on ,vhnt the answer should be 

SIN STATEr.lENTS ON ATTITUDES TO FOOD SAFETY Agree Disagrcr Uncertnin 

I Ra\v food should be kept separate from cooked food 10

prevent cross conrominotion 

2 Defrosted food should not be refrozen to avoid food 
contomination 

l The use of cap, mask, protective glove and adequate
protective clothing cannot reduce the risk of food
contaminntion.

4 Knowing the tcmpcrnturo food arc srored does not reduce 
the risk of food spoilage 

s Food products should be dated before sroroge 10 prevent 
spoilage and contamination 

6 Clean overall should be 
handlers ,vhile cooking 

\VOm occasionally by food 

1 Food handler can sn1okc ,vhilc cooking as long as the 
cigarette docs not fall inlo the food 

8 Insects and rodent control is an effective ,vay of ensuring 
food safety 

9 Food handlers ,vith abrasions or cut on hand should not 
touch un,vrapped foods 

10 Liquid soap is better than solid soap for hand ,va.shing 

II You should wipe your hands ,vith your apron aflcr hand 
washing 

12 A small refuse bin in the kitchen BICO is more likely IO be
removed frequently when full than a bigger bin 

141 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



£MCTICEES

Do you \Yash your hand \Yhen handling food? {a) Yes ( ) (b) No ( )
2 If yes 10 question I, answer the belo\v questions ticking either "Always" "Sometimes" or

"Rarely" 

} 

4 

How \YOuld you describe your hand ,vashing pattern Ill the following critical points?
SIN CRJTICAL POlNTS Somc1in1cs Always Rarely 
I Before cooking s10.rts 

2 After cooking ends 

3 Defore touching un,vrapped cooked food 

4 Afler touching un,vrupped cooked food 

s After sneezing or coughing 

6 Afler handling the food ingredients 

7 After leaving the kitchen area 

8 \Vhen entering the kitchen 

9 Before touching un,vrupped ra\v food 

10 Afler couching un\vropped ro,v food 

11 After hand co.sting the food 

12 After using the toilet 

Do you check the expiration date of food at the point of purchase? (o) Yes ( ) (b) No ( ) 

Bclo,v is a table sho,ving the list of various methods of hand washing Please tick 

appropriately based on your practice of hand washing 

sin l\lcthods or hnnd ,vnshing Sornctlrncs Alwnys Rnrely 

I \Veter 

2 \Voter and soap 

3 Disposable paper towel 

4 Cloth 10,vel or cloth 

s Hand drying 

142 

UNIV
ERSITY O

F IB
ADAN LI

BRARY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



S Raw and cooked food should be stored (a) Together ( ) (b) Separate ( ) (c) No

par1icular fonn of storage ( ) 

6 Do you regulnrly check the temperature of the ra,v food stored? (a) Yes ( ) (b) No ( )

7 
If yes to quc5tion 6, ,vhat instrumeo1(s) do you use to check the food temperature? 

•• • • 

s 
\\!'hat temperatures do you store chilled foods? 

9 \Vhal temperature do you store cooked or rchc.1ted food? 

10 Do you clean food preponuion areas and surfaces after using them? (a) Yes ( ) (b) No ( ) 

11 If yes to question I 0, at ,vhat point(s) do you clenn the food preparation area and surface? 

(a) Before cooking starts only ( ) (b) After cooking ends only ( ) (c) Defore and after

cooking end ( )

12 Do you prepare food ,vell in advance before serving? (a) Yes ( ) (b) o ( ) 

I) If yes 10 question 12, ho,v long do you normally hold the food before serving? Please

specify in hours. .. • • • • . . . . .

14. Do you prepare food ,vcll in advance {greater than 4hrs) before serving? (a) Y c� ( )

(b) No ( )
IS Do you reheat your food before serving? (a) Yes ( ) (b) No () 

16 Do you take some time off,vork if you are ill or having a paniculnr type of sicknc�? 

(a) Yes ( ) (b) No ( )
17 If yes 10 question 16, ,vhich sickncss(s) did you contract 1h01 you took somc11mc off 

work? Please specify........ .. ... . .. . .. . 40 • • • • • ..... , .. •• ••• • 

18 Are pest control program in place for the kitchen nnd dinning nrca? (n) Yes ( ) (b) No ( )

19 If yes to question 18, ,vhal type(s) of pest control method do you use in your school?

Please specify • . . 
20 Do you use personal protective devices when cooking or handling food? (n) Yes ( )

(b) No ( )
21 ff yes to question 20, what iype(s) of protective dcvice(s) do you use? Please

Specify .... 
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APPENDIXJ 
OBSERVATION CllECKLIST

Ob1rrv1tion chcckli5t for determining sanitary condilions of the kitchen, toilet dinning,
aad hygitnc state or the food handlers in lhc boarding school.I
Name of School • . . • .. . ..

Type of School (single/mixed) 

�,me of communily

St&IUS of community (urban, semi-urban, ruroJ)... .. .. 

LG/\ .. •••• 

State 1 0 •• I I O • 

TOia! Population. ' . . . . . . . . . . . . . . ... 

fnirrvction for jilli11g tltc for111 

For toch flcn, assessed flck 

Yl!3 lflhe anS\ver is true 

No lf the ons,vcr is false 

Physical obscn•ntion or kitchen 

llrm Description 

I food 1s prt1>3rcd ins,dc the kuchen 

2 A closed type kitchen is present 

) Kitchen is used to store '"om out 1t111tcri.ils, fire"ood etc 

4 Kuchen's interior i s  dirty 3/ld unkempt 

s Domestic anim:ils seen in 3/ld around the kitchen 
6 Kuchen infested \\ith rots 
7 Kitchen is Just by the toilcu or btrine 
a Piped w:11cr ovniliblc in the kitchen 
9 Hand wo.shing f.icility :ivuiloblc 
10 8o1,1$ 1111d/or buckcu :in: used for dish wo.shing 
11 Dilh washing sink ovuilnblc 
12 RuMy pipe ,,u1cr ovuiloblc in the kitchen 
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I) pn:scmco of vi.s1bl0 smoke p3Jticlcs on the walls

14 Presence of insect vectors e 8 cockroochcs, houscOics

IS 
Kitchen Floor 1s concrc:tc 

16 \\liodow could be open ( 1111 nvcragc of 10% of Ille floor are:i)

17  Good noor repair condition 

18 Good wall and ceiling repair condition 

19 Clc:in ,valls Md kitchen 

20 Adequate ventilation 

21 Adequate lightning 

22 Kitchen floor is clc:in 

23 Solid waste storage rcccpuclc is properly sccur� 

Physical obscrvnuon of toilet 

hem Description Vcs No Rc111nrks 

Toilet available 

2 Piped ,vater available in toilet 

l �1obile ,voter container ,vith ,voter for sanitary cleansing present

4 Toilet floor is ,voter flooded 

s Toilet also stores ,vam out materials clothes and old items 

6 �fobilc ,vatcr container available

1 Hand ,vashing fluids available 

8 General Hygiene condition 
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Phy1it1I Observation of Dining 

litm 

2 

3 

4 

5 

6 

7 

8 

9 

Description 

Dining hnll llvniloblc 

Dining Im.II SIi all students nt mc:tl time 

Floor ond w:ills nrc diny 

P'11ts oflhc roof is fulling ofT 

Unw:uhcd plates nnd food remnunts littered lhc noor 

\Valls in good condition 

Ceiling in good condition 

Adequate vaoliliuion 

Cluirs :ind Ulblcs in good condition 
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APPENDIX 4 

lN-DEP
T

U INTERVIE\V GUIDE 

FOOD SAFE TY AND BYGLENE CONDITIONS lN SELECTED PUBLICBOARDING 

SECONDARY SCDOOLS lN IDADAN, NIGERIA 

;\. Introduction 

• I am Iman, l\1uhnn1mcd bioku, a postgraduate student of Environmental I lcnllh in the

Facully of Public Health, College of�1edicine. and University of Ibadan

• I thank you for accepting 10 pa11icipa1e in this in1ervie,v The in1ervie,v intends enquire oboul

the food safely and hygiene conditions in selected public boarding secondary schools

• The outcome of this study ,viii be helpful in funher improving 53fe1y o f  food and hygiene

conditions in the boarding schools

• \Vilh your permission. I ,viii like 10 use a tape recorder because there is a limit 10 ,vital I can

remember and I do not wont 10 forget the useful information you ,viii provide

• L assure you that what is discussed here ,viii not be used in ony ,voy against anyone and oll

that ,viii be discussed ,viii be kept s1ric1ly confidential

B. Questions

I \Vha1 are Lhe food safely management procedures or guidelines currently in place in the

school?

2 \Vha1 are procedures for cleaning and sanitizing food equipments and utensils in place

and ore the food handlers follo,ving these procedures?

3 From your O\Yll observation. wh111 arc the common food related health problen1s c g food

poisoning, vomiting. dimhca etc reported by the students and staff 1n the school?(Provc

for specific types of food related health problems and lhc severity)

4 In ,vha1 ways did such food related health problems ,vcre managed? (Probe for specific

1rcatmcn1 measures and actions token)

S Ho,v these foods related health problems are documented and reported 10 the appropriate

health authorities?

6. \Vha1 arc the mechanisms put in place to prevent or reduce food related health problems?

7 \Vhat arc the ways in ,vhich such mechanisms MC supervised ond monitored 1o ensure

compliance by the food handlers?
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1\PPENDLX 5 

CNFOMfED CONSENT FORl\1 

t.1y name is ln1nm l\'luh11n1n1td lsi11ku, a student of Environmental Health of the dcpllrlmcnt of  

Epidemiology, Medicals Statistics and Environmen1al Health, Facuhy of Public Hcahh. Collage 

of �ledicine, University of Ibadan \Ve are currently carrying out a research in selected Public 

board schools in fbadan to enable us assess food safely and hygiene conditions in !he schools 

\Ve will need to ask you some questions con1ained in the s1ructured questionnaire You will be 

assigned a number ,vi1h no name ,vri11en on the form so that you name ,Yill never be used in 

connection ,vi1h any information you have disclosed. 

You arc free 10 coke pan in this research You also have the right 10 \\<ilhdrav.- a1 any given time if 

you ,vish to, Ho,vever, ,ve \viii grea1ly appreciate your help in responding to the survey ques1ions 

by ponicipaling in the s1udy 

Consent· No,v that the study ha, been explained to me and l fully undcrs1and 1he content of the 

study process I lllTI ,villing 10 panicipalc in the programme 

••••••••••••••••••••••••••• • ••••••••••••••••••••••••••••••••••••••

Signn1ure/Thun1bprint or pnrcnt/Dntc Signnture of in(ervic,wcr/Dnte 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••

Signature/Thumbprint or \Vitncu/Dntc (If rc11uircd) 
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APPENDLXS 

INFORi\rED CONSENT FORJ\1 

My name is h1111n1 Muh11n1n1cd lsi:aku, a student ofEnvironmen1al Health of the dcpanmcnt of 

Epidemiology, Medicals Statistics and Environmental Health, Faculty of Public HeaJth. Collage 

of �tedicine, University of Ibadan \Ve arc currently carrying out a research in selected Public 

board schools in Ibadan to enable us assess food safety and hygiene conditions in the schools 

\Ve ,viii need to ask you some questions contained in the structured questionnaire You \\ill be 

assigned a number ,vith no name wriuen on lhe form so that you name \viii never be used in 

connection ,vith any information you have disclosed. 

You are free to toke pan in this research You also have the right 10 ,,,j1hdrn,v at any given tirne if 

you ,vish to . Ho,vevcr, \Ye will greatly appreciate your help in responding to the survey questions 

by panicipating in the study 

Consent· No,v that the study has been explained to me and I fully understand the content of the 

study process I am willing to panicipate in the programme . 

•• • • • • • • • • • • • • • • • • • • • • • • • • • • •••••••••••••••••••••••••••••••••••••• 

Signnturc/Thu1nbprint or pnrent/Dntc Signnture or intcn•lcwcr/Dntc 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

Signnturc/Thumbprint of \Vitncss/Datc (If required) 
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Si Ojogbon tabi Omidan, 

APPENDIX 6 

IWE IFITONl LETI 

I\VE IFITON1 LETL 

Lati Eka llera to nri s i  Ayika' 

Ti lle-Eko Giga' 

Yunifasiti ti Ibadan 

Ojo keje, osu keji, Odun 2009 

Oruko mi ni Imam �1uhamrned lsiaku, Akeko gboye Imo ljinle tie ka ilcra to nrisi cto B}'ika ti 

ilc-cko giga Yunifasity ti ilu Ibadan Mo nse hvadi ni pa imoju to onje ati hygiene larin a,von ile 

iwc girama ti ilu Ibadan. ?\[a fe bcre awon ibcre nkan tabi meji lov,•o re, eyi ti mi o ni ko sinu iwe 

ibcre, Mo fid a o loju ,vipc gbogbo idahun re si a,von ibcre wonyl ni mo ma se lojo ti ko si nil u 

sita si cnikcni 

Ko pon don don fun o Inti kopa ninu cto hvodi yi O si ni cto Inti ma ko pa mo lasiko ti o wu o 

Sugbon inu mi yio dun ti o ba le kopa ni ibi cto iwadi yi 

Ero mi: Nisinsinyi ti o ti snlaye lori eto hvadi yi fun mi ti mo sigbo alayc re yckcycke, cmi yo

kopa ninu eto na 

. . . . ................................. . ••••••••••••••••••••••••••••••••••••••••••

trowosi Olukopa/Ojo(Datc) lrowosi Olubcrc/Ojo(Dnte) 
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