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IntroductIon

There is increased interest of Nigerian government to 
strengthen the agricultural sector and develop the 

food value chains due to its significance to food and nu-
trition security (Veliu et al., 2009; Alagoa et al., 2011; Ilu 
et al., 2016). This has stimulated the increase importance 
of animal sourced food as part of a national concern for 
socio-economic development (NORAD-FAO, 2013). To 
make food affordable and accessible to the growing hu-
man population and urban dwellers, street food vending is 
promoted in several countries including Nigeria due to its 
benefits. Street processed food such as fish which could be 
a better alternative to expensive animal product and a con-
venient and often nutritious ready-to-food also serves as 

an easy source of income to particularly women (Ekanem, 
1998). Studies conducted in other parts of Nigeria have 
shown street food vendors rely wholly in this business be-
cause of the customers’ preference to buy street processed 
food; being cheaper and affordable to buy than to cook 
(Draper, 1996; Dipeolu et al., 2007). 

Fish is a common delicacy in African food and contrib-
utes in provision of nutritional requirement for essential 
proteins, minerals and other micronutrients (FAO, 1992; 
Belton and Thilsted, 2014). It is responsible for more than 
40% of the animal protein intake of the Nigerian populace 
(Anetekhai, 2013). There is high dependence on fish as a 
source of animal protein especially in low income house-
holds who purchase processed fish by the road side as part 
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of family meal (Akinyele, 1998). With the increase de-
mand for food and nutrition security in most developing 
countries particularly the rural communities by promoting 
fish production, it is essential to corporate safe production 
along the chain to fight against preventable diseases. Street 
fish vendors in Nigeria provide the services of selling both 
raw and processed fish in an unregulated and haphazard 
manner. The less attention of the government on activities 
of small business owners particularly those in agricultural 
chains have promoted hazards such as operating in poor 
local infrastructure, poor food hygiene practices and lack of 
sanitation (Omemu and Aderoju, 2008). Most street food 
business owners in Africa aren’t licensed, formally trained 
in food hygiene and sanitation and conduct business activi-
ties under unsanitary conditions (Muinde and Kuri, 2005). 
Several studies that assessed the microbial quality of dif-
ferent street foods in African countries including Nigeria 
showed street vended food as unfit for human consump-
tion due to isolation of common microbes responsible for 
food borne illnesses (Kwaga and Adesiyun, 1984; Tafida et 
al., 2013; Suleiman et al., 2013; Ndahi et al., 2013; Tamba 
et al., 2016; Akabanda et al., 2017). However, these studies 
mostly limited themselves to the isolation and character-
ization of the microbes, but did not assess the risk factors 
such as knowledge, attitude and practices of the vendors 
that might predispose to the presence of these agents on 
food products. 

WHO (1989) has reiterated the significance of food han-
dling personnel in ensuring food safety throughout the 
food production chain especially regarding animal prod-
ucts. Poor handling and inefficient hygienic measures by 
vendors promote food contamination by pathogens which 
could survive and multiply significantly to cause disease to 
consumers. The organization has set food safety standards 
measures like personnel protection equipment and training 
along entire production chains including practices related 
to food production, preparation, processing, labeling, hy-
giene, additives, residues, as well as policies on food bio-
technology (FAO/WHO, 2006). However, most African 
countries do not comply with these rules and allow street 
vendors to proliferate and self regulate their business ac-
tivities which pose great risk to public particularly when 
they have poor knowledge and practices. This study aims to 
determine the current status on the food safety knowledge 
and practices of street fish vendors in Kaduna and the in-
formation from this study might be useful for national and 
state health officers in the development of policies towards 
regulating safe street fish handling, preparation and vend-
ing within the State.

MAtErIAlS And MEthodS

ParticiPatinG fisH Handlers
The study was conducted in Kaduna; a state located at 

the Northern part of Nigeria. A cross sectional study was 
employed from March to August 2017 using semi-struc-
tured questionnaire administered to fish processors based 
on their willingness to participate in the study. In order 
to ensure consent and participation, discussions were held 
prior to fieldwork to introduce the research objectives and 
benefits of the study and to seek for cooperation and mo-
bilization of colleagues. All questionnaires were admin-
istered via face-to-face interview to ensure the accuracy 
of the responses. Respondents were interviewed in early 
hours of the day before business engagement to give ade-
quate time to answer written queries and avoid distraction 
from business.

ParticiPatinG bUsinesses and QUestionnaire 
delivery
For the analyses of fish handlers’ knowledge about general 
food safety principles and their opinion according to food 
safety requirements, a questionnaire was designed for han-
dlers of fish in restaurants, roadside street vendors and the 
hawkers. The basic criterion for selection was processing 
of fish for public consumption. For this purpose only res-
taurant with fish on their menus and those that sell fish in 
whatever processed forms were selected.

QUestionnaire strUctUre
A questionnaire was developed to target fish processors in 
the fish production chain. Each questionnaire consisted of 
three parts. First part of the questionnaire consisted de-
mographic questions on age, gender, education level, years 
of experience and food safety related training. Second part 
was designed into three sections to explore the knowledge 
and attitude of the fish handlers regarding roles of mi-
crobes in disease transmission, risk of fish contamination 
and fish borne illnesses, temperature control and fish stor-
age methods. The final part assessed the personal hygiene 
practices of the fish handlers. A simple rating scale of three 
answers was used in each section to avoid confusion due 
to low level of education among fish handlers and ease of 
back-to-back translation into local language.

food safety KnowledGe, attitUde and 
Practices
The drafted questionnaire was designed based on formats 
adopted by several published questionnaires (Omemu and 
Aderoju, 2008; Ansari-lari et al., 2010; Eltholth et al., 
2014) and rearranged to suit target objectives of this re-
search. The questionnaire included 14 questions each with 
three possible answers. To lessen response bias, optional 
answers were true and false and ‘‘I don’t know” included. 
The knowledge score range between 0 to 30 and score be-
low 15 in the food safety knowledge questionnaire was re-
garded as poor knowledge.
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Fish handlers were asked 12 statements on food hygiene 
attitude to indicate their level of agreement using a three-
point likert scale (3 = agree, 2 = disagree and 1 = no idea). 
Score ranges between 0 and 30 and scores less than 15 were 
considered negative attitude to food safety and hygiene 
measures.

The final section consisted of a list of 14 practical questions 
that would indicate fish handlers’ practices toward food 
borne disease prevention. A three-point rating scale (1 = 
never, 2= sometimes and 3 = always) was used for respond-
ents to rate the level of each practice. The score range was 
between 0 and 30 and score less than 15 were considered 
poor practices

Pilot test
The reliability of food safety knowledge, attitudes and prac-
tices questionnaire was determined by pilot study on 10 
fish handlers from the processing units. Various questions 
were modified to improve clarity and ease of translation. 
Afterwards, questionnaires were submitted to Linguistic 
Department of Ahmadu Bello University Zaria for back-
to-back translation.

rESultS

demoGraPHic and oPerational cHaracteristics 
of fisH Processors 
Table 1 shows the demographic characteristics of fish pro-
cessors interviewed in the study area. A total of 37 fish pro-
cessing outlets were visited within the study area and about 
73% owned the business while 27% were employees at the 
fish processing outlets. Six (16.2%) were operating fry 
shops, 5.4% operated restaurants, 29 (78.4%) were mobile 
and fixed street vendors. Type of fish handled by proces-
sors included locally farmed fishes (40.5%), imported fish 
species (51.4%) and wild caught fishes (8.1%). Women ac-
counted for about 51.4% of the fish processors in the study 
area while men accounted for 48.6%. Respondents with no 
formal education were 27%, those who attained primary 
education were 13.5%, and those with secondary school 
education were 48.6% whilst 10.8% had tertiary qualifica-
tion. About 32.4% of the respondents were between 21-30 
years whereas 35.1% were between the ages of 31-40 years 
and 32.4% were above 41 years of age. Formal food safety 
training was acquired by only 1 fish processor while 97.3% 
had no formal training on safety and hygienic processing 
of food. Traders with 6-10 years business experience were 
18 (48.6%) while 10 (27%) traders had 11-20 years of busi-
ness experience. 

food safety KnowledGe, attitUde and 
Practices of fisH Processors interviewed 
Table 2 presents food safety knowledge of fish processors 

in the study area, 64.9% of respondents had good knowl-
edge of fish safety. All respondents had excellent knowl-
edge on use of hand gloves (100%) and hand washing 
(100%) as well as proper cleaning of utensils. In addition, 
35.1% and 73% answered positively to abstinence from 
eating in business premises and covering wound surfaces, 
respectively. Similarly, questions on likelihood of disease 
conditions transmitted through fish contamination such as 
cholera 28 (75.4%), diarrhoeal related diseases 17 (45.9%) 
and typhoid 18 (48.6%) were answered correctly except for 
role of fish as vehicle for transmission of pathogens causing 
abortion (8.1%).

table 1: Demographic and operational characteristics of 
Fish processors in Kaduna and Zaria metropolises (n=37)
Variables description no. of 

respondents 
(%)

Gender Men 18 (48.6)
Women 19 (51.4)

Educational level No formal education 10 (27.0)
Primary 5 (13.5)
Secondary 18 (48.6)
Tertiary 4 (10.8)

Formal food safety 
training

Yes 1 (2.7)

No 36 (97.3)
Age (years) ≤20 0

21-30 12 (32.4)
3140 13 (35.1)
41≥ 12 (32.4)

Years of business 
experience

≤5 7 (18.9)

6-10 18 (48.6)
11-15 12 (32.4)
16-20 0

Role of respondents Owner 27 (73.0)
Worker 10 (27.0)

Type of fish process-
ing outlets

Fry shops 6 (16.2)

Restaurants 2 (5.4)
Street vendors 29 (78.4)

Most of the fish processors had a positive attitude to 
food safety and hygiene measures. Almost all participants 
(62.2–100%) agreed with various statements targeted at 
scoring food safety attitudes. Small percentages disagreed 
(27–40.5%) on use of protective clothing or use of storage 
temperature in reduction of food borne disease risks. Some 
did not have any idea (2.7–8.1%) on the statements for 
use of protective clothing and temperature control in food 
borne diseases (Table 2).  
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table 2: Summary of questions and responses for assessment of fish processors’ food safety knowledge (n=37).
Statements no. of respondents (%)

true False I don’t know 
Washing hands before work reduces the risk of fish contamination 37 (100) 0 0
Using gloves during work reduces the risk of food contamination 3 (100) 0 0
Using apron during work reduces the risk of food contamination 23 (62.2) 13 (35.1) 1 (2.7)
Hair covering during work reduces the risk of food contamination 29 (8.2) 7 (18.9) 0
Proper cleaning and handling of contact surfaces reduces the risk of food contamination 37 (100) 0 0
Eating and drinking in the work place increases the risk of food contamination 13 (35.1) 24 (64.9) 0
If you have diarrhea, it is necessary to stay away from handling fish for consumption/
business

27(72.9) 10 (27) 0

If you have skin wound on hands, it is necessary to cover it when handling fish 27 (72.9) 6 (16.2) 4 (10.8)
Typhoid can be transmitted by food 18 (48.6) 12 (32.4) 7 (18.9)
Dysentery can be transmitted by food 17 (45.9) 15 (40.5) 5 (13.5)
Diarrhea can be transmitted by food 34 (91.9) 2 (5.4) 1 (2.7)
Cholera can be transmitted by food 28 (75.7) 4 (10.8) 5 (13.5)
Abortion in pregnant women may be induced by food borne disease 3 (8.1) 19 (51.4) 15 (40.5)
The refrigerator is the safest fish storage facility 37 (100) 0 0

table 3: Food safety attitude statements and responses of fish processors in the study area (n=37)
Statements no. of respondents (%)

Agree disagree no idea 
Using gloves is important in reducing risk of food contamination 37 (100) 0 0
Using apron is important in reducing risk of food contamination 27 (73.0) 8 (21.6) 2 (5.4)
Using face masks is important in reducing risk of food contamination 20 (54.1) 15 (40.5) 2 (5.4)
Using caps is important in reducing risk of food contamination 24 (64.9) 10 (27.0) 3 (8.1)
Food handlers who have abrasions or cuts on hands should not touch foods without 
gloves 

37 (100) 0 0

Raw and cooked foods should be stored separately to reduce risk of food contamination 37 (100) 0 0
Food hygiene training for workers is important for reducing risk of food contamination 37 (100) 0 0
Sick people should not be involved in food handling and preparation 35 (94.6) 1 (2.7) 1 (2.7)
Fish kept at room temperature can be contaminated 23 (62.2) 13 (35.1) 1 (2.7)
Fish stored at room temperature when consumed can cause disease 23 (62.2) 12 (32.4) 2 (5.4)

table 4: Fish processors’ practices toward food-borne disease prevention (n = 37)
Statements no. of respondents (%)

never Sometimes Always 
Do you use gloves during work? 34 (91.9) 2 (5.4) 1 (2.7)
Do you wash your hands before using gloves? 35 (94.5) 1 (2.7) 1 (2.7)
Do you wear apron during work? 17 (45.9) 9 (24.3) 11 (29.7)
Do you use face mask during work? 37 (100) 0 0
Do you cover hair during work? 19 (51.4) 12 (32.4) 6 (16.2)
Do you clean contact surfaces before you start business? 0 1 (2.7) 36 (97.3)
Do you clean contact surfaces after the end of the days/business? 22 (59.4) 2 (5.4) 13 (35.1)
Do you wash your hands before you handle raw fish? 0 3 (8.1) 34 (91.9)
Do you wash your hands after you handle raw fish? 0 1 (2.7) 36 (97.3)
Do you wash your hands after you finish work at the end of the day? 0 0 37 (100)
Do you eat or drink in your business place? 0 9 (24.3) 28 (75.7)
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How often do you consume fish from your business? 4 (10.8) 15 (40.5) 18 (48.6)
Do you store left over fish at room temperature for sale the next day? 12 (32.4) 9 (24.3) 16 (43.2)
Do you further process left over fish for sale the next day? 21 (56.8) 6 (16.2) 10 (27.0)

All participants (100%) agreed to the statements that in-
dicated use of gloves and covering surface wounds as im-
portant means of reducing risk of food contamination. 
Similarly, respondent also agreed on separation of raw food 
from cooked food as a risk mitigation strategy in reducing 
contamination (Table 3).  On the other hand, respondents 
disagree on statements that showed keeping fish at room 
temperature can result to contamination (62.2%) and sub-
sequent diseases (62.2%). 

Majority of fish processors had good food safety prac-
tices (86.5%) such as use of gloves (91.9%), use of apron 
(45.9%) and caps (51.4%) during fish handling, cleaning 
contact surfaces before (97.3%) and after (35.1%) business, 
hand washing before (91.9%) and after (97.3%) handling 
raw fish and hand washing at the end of business (100%). 
However, majority (75.7%) did eat food at business place; 
keep left over fish (43.2%) for resale the next day, and some 
did not reheat the fish (27%) before selling it (Table 4). 

A positive correlation recorded between knowledge and 
attitude (rs = 0.6, P < 0.01) and knowledge and practices 
(rs = 0.2, P = 0.23) as well as attitudes and practices (rs 
= 0.17, P = 0.315). There was also significant association 
between knowledge and level of education (rs = 0.5, P = 
0.000), as well as attitude and level of education (rs=0.6, 
P=0.000) but negative correlation n between practices with 
years of business experience (rs = -0.03, P=0.830).

dIScuSSIonS

There are limited research conducted in relation to assess-
ment of food safety knowledge, practices, and attitudes of 
food handlers in food businesses; which indicates a safety 
problem that need to be addressed. The most critical com-
ponent of any food value chain is the processors involved 
in final product preparation, processing and packaging for 
onward sale to consumers (Raspor, 2007). A concerning 
fact is that, most food industries particularly in develop-
ing countries do not understand the concept of good food 
safety and hygiene practices of handling and preparation 
of food (Delia, 2015). The isolation and characterization 
of pathogens responsible for food borne illnesses alone 
could not provide data required for policy development on 
risk factors such as improper food handling practices. A 
study in USA reported poor food handling practices con-
tributing to over 97% of food borne illnesses in food pro-
cessing units and homes (Howes et al., 1996). Therefore, 
understanding of the prevailing food safety knowledge, 
attitude and practices of food handlers in provision of safe 

and nutritional food is crucial for effective achievement of 
nutritional security (WHO, 2000). A number of the fish 
handlers in this study had no formal training on food hy-
giene measures; which could be a setback for safe delivery 
of fish. This is because several studies have indicated that 
food safety training which increases food safety knowledge 
does not always result in a positive change in food han-
dling behavior (Howes et al., 1996). The disparity of which 
could occurs because most of the existing formal certifi-
cated training is designed using the KAP model which as-
sumes that attitude and practice are dependent on knowl-
edge. This implies that the mere provision of information 
will lead directly to a change in attitude and consequently 
a change in behavior but this model is criticized as flawed 
in its assumption that knowledge is the main precursor to 
behavioural change (Ehiri et al., 1997).

In Nigeria, there are no food safety codes directly apply-
ing to practices of street food vendors or undergo food 
hygiene training and certification before conducting food 
processing business (Nurudeen et al., 2014). Ninety-one 
percent of the vendors had never taken any formal food 
hygiene training; however, 48.6% of the respondent had 
at least secondary school certificates. Personal hygiene 
practices such as cleaning contact surfaces before and af-
ter business, washing hands before and after handling raw 
fish and cleaning contact surfaces at the end of the day 
were practices frequently conducted by few processors in 
this study. However, reasons for not practicing the listed 
hygiene measures might be related to reasons reported by 
WHO in which the organization stated reasons like aes-
thetics and/or for development of customer confidence but 
not strictly for food safety (WHO, 1996). Lack of use of 
hand gloves when handling fish by processors in this study 
posed increased risk for food borne disease because the 
hands of food handlers were reported to be the most im-
portant vehicle for transfer of pathogens from body surfac-
es or other environmental sites onto food (WHO, 1989). 
Epidemiological studies demonstrated fecal and human 
micro flora on fish and body surfaces of fish handlers and 
other environmental surfaces (Grema et al., 2015a, b).

From this study, it is shown that most of the street fish 
vendors had a good knowledge on food hygiene practic-
es such as hand washing after some activities; however, 
knowledge on hygienic fish handling could not be trans-
lated into practices. A study indicated the importance of 
food safety knowledge of food handlers reporting that 
good knowledge mostly translates into positive behaviour 
and practices leading to safe food production and handling 
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(Howes et al., 1996). Rennie (1995) similarly speculated 
that formal food safety training certification of food han-
dlers can influence practice; however, the dependence of 
knowledge from mere apprenticeship cannot lead to direct 
change in attitudes and practices as presented in this study. 
This study did not conform to the model of assessment 
of knowledge, attitude and practices of food handlers as 
conclusively reported as flawed in its assumption that ba-
sic informal knowledge is the main precursor to behavioral 
change such as practice (Ehiri et al., 1997). Attributable 
factors that may promote poor practices in this case may be 
assumed to be due to poor infrastructural development like 
portable water and toilet facilities readily available at vend-
ing points as reported in other parts of Nigeria (Idowu and 
Rowland, 2006; Omemu and Aderoju, 2008). Absence of 
basic sanitary facilities at various public places and vending 
sites is a common finding in Nigeria and developing coun-
tries (Van-Kampen et al., 1998; Muinde and Kuri, 2005).

Majority of the vendors surveyed in this study agreed 
that it’s necessary to stay away from conducting business 
when sick or to cover topical wounds during fish handling. 
However, it appeared that they did not abstain from busi-
nesses when sick or cover topical wounds as food hygiene 
necessities. Although several studies have shown that sick 
individual are at risk of transmitting pathogens and con-
tamination of food, most vendors prefer to continue fish 
handling and trade for economic reasons with less concern 
to public health requirement (Rane, 2011; Alimi, 2016). 
This finding is similar to findings of (Omemu and Adero-
ju, 2008) that vendors did not abstain from food handling 
or vending when afflicted with infectious diseases. They 
probably had perception of controlling the risk of contam-
ination and disease spread due to belief of high knowledge 
and experience in food handling.

In conclusion, the results of this study have shown that in 
spite good knowledge and attitudes of fish vendors, their 
practices toward food hygiene are very poor. Almost all the 
fish handlers had never had a formal food safety training 
program; hence vendor training is necessary for behavioral 
changes to occur (Tolulope et al., 2014). Food safety issues 
such as role of food in disease transmission vehicle as well 
as standards of personal hygiene and practices in handling 
street food may minimize level of poor practices among 
fish handlers. The Nigerian Government should empha-
size not only on achieving food and nutrition security of its 
populace but deliverance of safe food to avoid outbreaks. 
This could be achieved by regulation of vendor activities as 
well as provision of available basic infrastructures in public 
places. 
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