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Abstract
INTRODUCTION: Food handlers' hands serve as a vehicle for potential foodborne pathogenic
contamination which constitutes a public health risk. In Ghana, there are always constant reports of
outbreak of foodborne diseases in schools. However, determinants of hand hygiene practice among
educational institutions food handlers are little known in Ghana. The study, therefore, aimed to assess the
determinants of hand hygiene practice at critical times among educational institutions food handlers in
the Sagnarigu Municipality of Ghana.

METHODS: This was a cross-sectional survey among educational institutions food handlers in the
Sagnarigu Municipality. Two hundred and six food handlers were selected through convenience sampling
in the educational institutions. At the same time, structured questions that were developed from previous
studies were used to assess food handlers' hand hygiene practice at critical times. Data were analyzed
using descriptive statistics, bivariate and multivariate logistic regression models. All variables with their
respective con�dence interval (95%) and adjusted odds ratios were declared signi�cant at p-value less
than 0.05.

RESULTS: The hand hygiene practice at critical times among the food handlers was relatively good 66.0%
(95% CI: 59.1, 72.5%) and is independently predicted by training on food safety [AOR = 24.39, (95% CI:
2.24 – 245.45) p=0.007], su�cient knowledge of hand hygiene [AOR = 16.34, (95% CI: 3.92 – 68.05)
p<0.001] and positive attitude towards hand hygiene [AOR = 82.08, (95% CI: 14.21-474.26) p<0.001]. Only
17.0% of the food handlers demonstrated proper handwashing techniques whereas a good number
(85.4%) of the food handlers did not wash their hands after touching money.

CONCLUSION: Good hand hygiene practice at critical times was in�uenced by training on food safety,
su�cient knowledge of hand hygiene, and positive attitudes towards hand hygiene. These �ndings
demonstrate the signi�cant role of food handlers' hand hygiene knowledge, attitudes, and training on
food safety in improving hand hygiene practices. Concerned stakeholders and organizations should
focus on WASH interventions that seek to improve educational institutions food handlers’ knowledge and
attitudes towards hand hygiene, coupled with training on food safety.

Introduction
Foodborne diseases constitute a public health threat and negatively affect the social and economic
development of the global economies. For example, millions of foodborne illnesses occurred in 2010,
which translated to about 420, 000 deaths across the globe.1 In developing countries, diseases, disability,
and deaths resulting from unsafe food lead to a productivity loss of billions of US dollars.2 Africa and
South Asia bear the most signi�cant burden of foodborne diseases.3 All populations are at risk of
foodborne infections, but under �ve children carry the enormous weight of morbidity and mortality
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resulting from foodborne illnesses.3 The situation in Ghana is not different. There are about 420, 000
reported cases of foodborne diseases every year with an estimated annual death of 65,000 in Ghana; this
results in a monetary loss of US$69 million to the already overburdened Ghanaian economy every year.4

Indeed, studies examining the microbial quality of ready-to-eat foods in Ghana have isolated Enterobacter
spp., Escherichia spp., Staphylococcus spp., Pseudomonas spp., Citrobacter spp. and Klebsiella spp. in
foods sold by Ghanaian food vendors.5-7

Infectious disease agents such as diarrheal disease agents (norovirus and Campylobacter spp.) are the
persistent cause of foodborne diseases.1 However, chemical contaminants are also implicated in
foodborne diseases; for instance, infant formula contamination with melamine in China resulted in 294,
000 cases of illness with at least six deaths.8 Causes of foodborne disease whether infectious agents or
chemical contaminants are due to unsafe food which may be caused by improper handling.9

Furthermore, in developing countries; foodborne diseases are prominent due to poor handling, inadequate
food safety legislation, weak regulatory monitoring capacities and insu�cient education of food handlers
on food safety.10, 11

Food handlers play a critical role in ensuring food safety and the prevention of diseases resulting from
ready-to-eat food (RTE). However, poor personal hygiene practices, including handwashing by infected
food handlers, can transmit foodborne disease-causing agents to food products.12 Moreover, food
handler's hands are commonly contaminated with foodborne pathogens,13-15 and this may be a vehicle in
spreading foodborne disease agents through cross-contamination of food to the immediate
consumers.14,16 The hands of the food handler could be the principal source of food contamination.17

Hence, microbial contamination of food from food handlers contaminated hands is, therefore, a public
health problem.18

Proper hand hygiene is very crucial in reducing pathogenic cross-contamination from hands to RTE food
in food handling.19 It is highly effective in limiting the transmission of foodborne diseases and a range of
other disease conditions.20 World Health Organization’s �ve keys to safer foods recommend essential
hand hygiene practices for food handlers often coined as "hand hygiene at critical times" to ensure proper
hand hygiene in food handling. Hand hygiene at critical times includes washing hands with soap and
water before handling food, before/after eating, after going to the toilet, after handling raw food, after
handling garbage/waste, after changing baby diaper or cleaning the baby bottom, after sneezing, after
handling money, after touching animals and after touching body parts. These hand hygiene practices are
very critical in ensuring food safety and in the prevention of foodborne diseases in the food business.21

In Ghana, there is always a constant report of the outbreak of foodborne diseases in educational
institutions.22-25 For instance, Ameme et al.22 and Opare et al.23 reported the outbreak of gastroenteritis in
two Senior High schools in which the consumption of contaminated food and water were implicated. Rice
and groundnut soup, stew, “wakye” and “shitor”, “banku”, “kenkey”, macroni, salad, and water are the
commonly contaminated foods in Ghanaian schools.6, 23, 26, 27 Food handlers in educational institutions
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are always noted in reported cases of foodborne diseases.23, 26 Indeed, food handlers in Ghanaian
schools operate in poor sanitary conditions.28 Furthermore, the hands of food handlers are known as the
principal source of food contamination.17  Also, the simultaneous handling of RTE food and money in the
food business is of public health concern because of the presence of Escherichia spp., Staphylococcus
spp. and Salmonella spp. on currency notes in Ghana.29, 30  However, several studies have only examined
food hygiene practices of street food handlers 31-34 and educational institutions food handlers in
Ghana11, 35-37 with limited focus on hand hygiene practices of food handlers in educational institutions.
Studies that have tried to examine the hand hygiene practices of food handlers in Ghana have found
unsatisfactory results.14, 34 Sagnarigu Municipality has many educational institutions with many food
handlers, yet the determinants of food handler's hand hygiene practices in educational institutions are
little known. The current study, therefore, aims to assess the determinants of hand hygiene practices at
critical times among educational institutions food handlers in the Sagnarigu Municipality of Ghana.

Methods
Study design and area

A descriptive cross-sectional study was employed to assess the determinants of hand hygiene practices
at critical times among educational institutions food handlers in the Sagnarigu Municipality. The
Municipality has a population of 148,099 with males constituting about 50.6 per cent of the people. The
economy of the Municipality is mainly agriculture and commerce-based.38 The Municipality has a total of
122 primary schools, 57 Junior High schools, and 4 Senior High schools. The Municipality is home to
several tertiary institutions such as Tamale Technical University, Tamale College of Education, Bagabaga
College of Education, Tamale School of Hygiene, Tamale Community Health Nursing, Workers College,
and Graduate School of the University for Development Studies.39

Sample size and Sampling

Through convenience sampling, the researchers approached the food handlers in the educational
institutions and invited them to participate in the study. It means the total number (302) of readily
available food handlers across the educational institutions were invited to participate in the study at the
time of our visit to the schools. All food handlers who agreed to participate in the study were therefore
interviewed giving rise to the sample size of two hundred and six (206) food handlers. At the tertiary level,
only Tamale Technical University and Graduate School of the University for Development Studies were in
session, making them the only tertiary institutions that quali�ed for their food handlers to participate in
the study. However, the Graduate School of the University for Development Studies were excluded
because there was no stationery food handler in the campus of the graduate school.

The study included only stationery food handlers while mobile food handlers and government-employed
institutional food handlers for boarding schools were excluded from the study. Educational institutions
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that were on break were eliminated from the survey since the food handlers only report to work on the
resumption of the students.

Data collection

The tool for the data collection tool was adapted from two similarly published studies conducted in
Ethiopia and Malaysia 40, 41 and modi�ed to suit food handlers. The study tool was further validated by a
Committee on Human Research, Publication and Ethics of the Kwame Nkrumah University of Science and
Technology. The questionnaire was administered using the interviewer assisted questionnaire
administration. Two graduating students of the Higher National Diploma in hospitality and tourism
management were recruited to collect the data. The data collectors were trained on the data collection
tool, objectives of the study, how to select the respondents, how to ensure con�dentiality and ethics in the
�eld. The data collection process was supervised by the principal investigator. Each questionnaire was
reviewed for completeness, quality, and consistency on each day of the data collection period. The
questionnaire consisted of 5 parts: section A, sociodemographic information and training on hand
hygiene (18 questions); Section B, knowledge about hand hygiene at critical times (32 items); section C,
hand hygiene attitudes (18 statements); section D, hand hygiene practices at critical times (14 questions)
and section E, observation checklist (11 items).

Study variables

Outcome variables

The two main outcome variables were good hand hygiene and poor hand hygiene practice at critical
times. Food handlers hand hygiene practices at critical times were measured by asking 14 practice
questions which pertained to whether the food handlers always washed their hands with water and soap
after sneezing and coughing, after visiting the toilet, after handling raw food such as meat, before
starting to sell food, after touching body parts, before/after eating, before preparing food, before handling
cooked food, after touching money, after cleaning a child’s bottom, after cleaning duties, after picking
something on the �oor, after handling waste/garbage and after touching animals. A correct response,
"yes" was coded as 1 and a "no" or "can't remember" responses were coded as 0. A mean value was
calculated and those food handlers who scored above the mean value were considered as good hand
hygiene practice at critical times otherwise were considered as poor hand hygiene practice.

Independent variables

The independent variables for this study were age, marital status (married, not married), religious
a�liation (Christianity, Islam, others), level of education (No formal education, basic education,
secondary education, tertiary education), family size (the number of people at their household), number
of years of selling food (the number of years selling food in the school), training on food safety (yes, no),
handwashing education (yes, no), heard about handwashing at critical times (yes, no), the su�ciency of
water for handwashing in the school (yes, no), the water source for selling food (in the school, from home,



Page 6/21

others), source of information on handwashing (health workers, television, teachers, family members,
other sources), type of water source (tap water, tank storage, borehole, others), materials always used in
handwashing (water only, water and soap), knowledge of hand hygiene at critical times, and attitude
towards hand hygiene at critical times.

Knowledge of hand hygiene: Food handlers were asked 32 knowledge items with most of the questions
consisting of three responses i. e. "yes", "no" and "I don’t know" The knowledge questions sought to �nd
out whether the food handlers knew hand hygiene practices at critical times, whether they knew the
importance of handwashing at critical times during food handling, whether the food handlers knew
handwashing at critical times will reduce food contamination, whether they knew handwashing at critical
times will reduce foodborne diseases, diseases contracted by not washing hands at critical times,
whether the respondent knew dirty and long �nger nails could contaminate food with a disease-causing
microorganism, whether the food handler knew improper hand washing can transmit microorganisms to
food, whether they knew foodborne diseases can be controlled by proper hand washing, whether they
knew bacteria are found on the surfaces of human skin, raw food may contain harmful bacteria that can
contaminate RTE food, whether the food handler knew it is important to wash hands after handling
garbage/waste, after handling money, after sneezing and coughing on hands, before preparing food,
before starting to sell food, after cleaning the child's bottom, after visiting the toilet, after handling raw
food and after cleaning or sweeping the environment. A correct response was coded as “1” and a wrong
response or "I don't know" was coded as “0”. A mean value was calculated and those food handlers who
scored above the mean value were considered as having su�cient knowledge whereas those who scored
below the mean mark were considered as having insu�cient knowledge.

Food handlers attitudes towards hand hygiene: To measure food handlers’ attitudes towards hand
hygiene practices at critical times, they were asked to indicate their level of agreement to 19 statements
with three possible options: "agree", "disagree" and "not sure". A positive response, "agree" were coded as
“1” and a negative response, "disagree" or "not sure" were coded as “0”. One of the statement was
negatively worded and hence, the score was reversed. A mean value was calculated and those food
handlers who scored above the mean value were considered as having a positive attitude towards hand
hygiene at critical times otherwise were considered as having a negative attitude.

Data analysis

Data analysis was performed using STATA 14.2. Statistical signi�cance was set at a level of p<0.05.
Descriptive statistics were �rst used to present respondents' sociodemographic and other WASH-related
information, knowledge of hand hygiene at critical times, attitudes towards hand hygiene, hand hygiene
practice at critical times, and observation of hand hygiene practices in text, tables, and �gures. To identify
the determinants of hand hygiene practices at critical times, a logistic regression analysis was done to
determine the association between food handlers' sociodemographic information, WASH-related
information, knowledge of hand hygiene, attitudes towards hand hygiene and hand hygiene practice at
critical times. Variables that were signi�cant after the bivariate logistic regression analysis were included
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in the multivariate logistic regression analysis to determine the strength of association using their
computed crude and adjusted odds ratios and respective 95% con�dence intervals.

Results
Sociodemographic characteristics of respondents and training on hand hygiene

All (100.0%) of the study participants were females. The mean age was 35.9 years, with a standard
deviation of ± 9.8 years. The minimum and the maximum ages were 17 and 58 years respectively with
most (30.6%) within 31-40 and 41+ years age bracket. Most (85.4%) of the respondents were married, and
the majority (83.5%) of them were a�liated with the Islamic religion (Table 1).

Most (74.8%) of the food handlers reported ever having some form of training on food safety, and 79.6%
ever received education on handwashing. Majority of the food handlers told they have ever heard about
handwashing at critical times. Most (78.6%) of the study participants reported that they had su�cient
water for handwashing in their school and a little over half (53.9%) of the food handlers reported that
they sourced their water for selling in the school. Almost all (92.7%) of the food handlers reported
washing their hands with soap and water (Table 1).

Table 1: Sociodemographic variables and training on hand hygiene
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VARIABLES FREQUENCY,
 N =206                                

PER CENT (%)

Age Group (years)    

17-20 12 5.8

21-30 68 33.0

31-40 63 30.6

41+ 63 30.6

Marital Status    

Married 176 85.4

Not married 24 11.7

Other 6 2.9

Religious Affiliation    

Christianity 34 16.5

Islam 172 83.5

Level of education    

No formal education 121 58.7

Basic education 52 25.2

Secondary education 29 14.1

College/University education 4 1.9

Family size    

2-4 70 34.0

5-7 103 50.0

8-10 33 16.0

Number of years selling food    

1-3 100 48.5

4-6 84 40.8

7+ 22 10.7

Category of school selling food    

Basic school 156 75.7

Secondary school 28 13.6

College/University 22 10.7

Received training on food safety     

No 52 25.2

Yes 154 74.8

Received education on handwashing         

No 42 20.4

Yes 164 79.6

Heard about handwashing at critical times     

No 48 23.3

Yes 158 76.7

Source of Information on handwashing    

Health worker 99 48.1

Television/Radio 90 43.7

Teachers 36 17.5

Family member 1 0.5

Other sources 1 0.5

Sufficient water for hand washing in  school    

No 44 21.4

Yes 162 78.6

Source of water for selling    

In school 111 53.9
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From home 92 44.7

Others 3 1.5

Type of water source    

Tap water 155 75.2

Storage tank 20 9.7

Borehole 24 11.7

Others 7 3.4

Materials always used in handwashing    

Water only 15 7.3

Water and soap 191 92.7

     

 

Foods sold by the food handlers at the various schools

The major foods sold by the food handlers in the educational institutions were rice and beans (32.0%),
sugar-based drinks and sweets (24.4%), yam/plantain (12.6%), and spaghetti/noodles (9.2%) (Figure 1).

Prevalence of hand hygiene practices at critical times among educational institutions food handlers in
Sagnarigu Municipality.

Food handlers hand hygiene practices at critical times are presented in table 2. Majority of the food
handlers always washed their hands with water and soap after visiting the toilet (96.6%), after handling
raw food (88.4%), after handling cooked food (80.6%), after cleaning a child’s stool (89.9%). More than
half of the study participants always washed their hands with water and soap after touching money
(67.0%).

Table 2: Food handlers' hand hygiene practices at critical times. 



Page 10/21

No STATEMENT Respondents, n (%) Mean ± SD

Yes No Can't remember  

1  Always wash hands with water and soap after sneezing and coughing 150 (72.2) 46 (22.3) 10 (4.9) 11.17±4.07

2 Always wash hands with water and soap after visiting the toilet 199 (96.6) 6 (2.9) 1 (0.5)

3 Always wash hands with water and soap after handling raw food 182 (88.4) 21 (10.2) 3 (1.5)

4  Always wash your hands with water and soap before starting to sell food 175 (85.0) 27 (13.1) 4 (1.9)

5 Always wash hands with water and soap after touching your body parts 136 (66.0) 62 (30.1) 8 (3.9)

6  Always wash hands with water and soap before and after eating 161 (78.1) 44 (21.4) 1 (0.5)

7 Always wash hands with water and soap before preparing food 161 (78.1) 42 (20.4) 3 (1.5)

8 Always wash hands with water and soap before handling cooked food 166 (80.6) 34 (16.5) 6 (2.9)

9 Always wash hands with water and soap after touching money 138 (67.0) 64 (31.1) 4 (1.9)

10 Always wash hands with water and soap after cleaning a child's stool 185 (89.8) 20 (9.7) 1 (0.5)

11 Always wash hands with water and soap after cleaning duties 168 (81.6) 34 (16.5) 4 (1.9)

12 Always wash hands with water and soap after picking something from the floor 147 (71.4) 54 (26.2) 5 (2.4)

13  Always wash hands with water and soap after handling waste/garbage 180 (87.4) 21 (10.2) 2 (2.4)

14 Always wash hands with water and soap after touching animals 153 (74.2) 44 (21.4) 9 (4.4)

SD; Standard Deviation

 

Knowledge, attitudes, and practices of educational institutions food handlers regarding hand hygiene at
critical times.

As summarized in �gure 1, the prevalence of good handwashing practice at critical times among the
educational institutions' food handlers was 66.0%  (mean =11.17± 4.07) whereas about 65.5% (mean =
16.94 ± 2.43) of the study participants had a positive attitude about hand hygiene at critical times. Only
34.5% had an insu�cient level of knowledge of hand hygiene at critical times.

Determinants of hand hygiene practice at critical times among educational institutions food handlers

Bivariate regression models predicting proper hand hygiene practice indicated a link between respondent
‘s age, training on food safety, receiving education on handwashing, heard about hand hygiene at critical
times, knowledge and attitude towards hand hygiene at critical times were signi�cantly associated with
good hand hygiene practice at critical times at p<0.05 (Table 3). Food handlers who had training on food
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safety were 18.90 times more likely to have good hand hygiene practice at critical times as compared to
those who did not had training on food safety [OR = 18.90, (95% CI: 8.47 – 42.15) p<0.001].  The odds of
good hand hygiene practice were higher among respondents who had su�cient level of knowledge of
hand hygiene at critical times as compared to respondents with an insu�cient level of knowledge of
hand hygiene at critical times with an estimated odds ratio of 68.18 [OR = 68.18, (95% CI: 27.44 –
169.39) p<0.001]. Food handlers with a positive attitude towards hand hygiene at critical times were
109.36 times more likely to have good hand hygiene practice at crucial times as compared to
respondents with negative attitudes [OR = 109.36, (95% CI: 40.25 – 297.16) p<0.001] (Table 3).

In the multivariate model, respondent’s age, training on food safety, knowledge of hand hygiene, and
attitude towards hand hygiene remained more in�uential determinants of good hand hygiene practice at
critical times. After adjusting for age, knowledge of hand hygiene and attitude towards hand hygiene at
critical times, the estimated odds of good hand hygiene practice towards hand hygiene at critical times
was 24.39 times higher among respondents who were trained on food safety than respondents who
received no training on food safety[AOR = 24.39, (95% CI: 2.24 – 245.45) p=0.007].  Food handlers with
su�cient knowledge of hand hygiene at critical times were 16.34 times more likely to have good hand
practice at critical times than respondents with insu�cient knowledge of hand hygiene [AOR = 16.34,
(95% CI: 3.92 – 68.05) p<0.001]. Finally, the adjusted odds ratio of respondents with positive attitudes
towards hand hygiene at critical times was 82.08 times greater than respondents with negative attitudes
[AOR = 82.08, (95% CI: 14.21-474.26) p<0.001] (Table 3).

Table 3: Determinants of hand hygiene practice at critical times among educational institutions food handlers in the Sagnarigu Municipality

    Hand hygiene practice at critical times
    Crude Odds Ratio Adjusted Odds Ratio

VARIABLES Total (%) OR 95% CI p value OR 95% CI p value

Age Group (years)              

17-20 12 (5.8) †          

21-30 68 (33) 1.43 0.42-489 0.570 0.08 0.00-1.69 0.103

31-40 63 (30.6) 1.52 0.44-5.25 0.508 0.02 0.00-0.48 0.018

41+ 63 (30.6) 4.73 1.28-17.44 0.020 0.08 0.00-2.23 0.138

Training on food safety             

No 52 (25.2) †          

Yes 154 (74.8) 18.90 8.47-42.15 <0.001 24.39 2.24-245.45 0.007

Receive education on handwashing                  

No 42 (20.4) †          

Yes 164 (79.6) 12.59 5.53-28.66 <0.001 0.51 0.04-6.62 0.610

Heard about handwashing at critical times             

No 48 (23.3)            

Yes 158 (76.7) 41.73 15.13-115.08 <0.001 4.95 0.64-38.52 0.127

Knowledge of hand hygiene              

Insufficient 71 (34.5) †          

Sufficient 135 (65.5) 68.18 27.44-169.39 <0.001 16.34 3.92-68.05 <0.001

Attitude towards hand hygiene            

Negative 71 (34.5) †          

Positive 135 (65.5) 109.36 40.25-297.16 <0.001 82.08 14.21-474.26 <0.001
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† Reference group; Test statistically significant at p <0.05; CI – Confidence interval

 

Correlation between hand hygiene practices, attitudes and knowledge.

Table 4 presents the correlation between hand hygiene practices, attitudes and knowledge. There was a
strong positive correlation between attitude and practice (r = 0.839, p<0.01), practice and knowledge (r =
0.835, p<0.01) and attitude and knowledge (r = 0.766, p<0.01).

Table 4: Correlation between hand hygiene practice, attitude and knowledge toward hand hygiene at critical times

VARIABLES 1 2 3

1. Practice 1.000    

2. Attitude 0.839* 1.000  

3. Knowledge 0.835* 0.766* 1.000

Correlation is statistically significant at p<0.05 (2 tailed)

 

Availability of hand hygiene facilities and practices of the food handlers

Observational checklist revealed majority (72.8%) of the food handlers did not have handwashing
stations while only 41.7% of the food handlers had soap at their site of sale. About 29.1% of the food
handlers handled food with bare hands while a signi�cant number 85.4% did not wash their hands after
touching money. Proper handwashing was demonstrated by only 17.0% of the study participants with the
majority (83.0%) of them not using apron (Table 5).

Table 5: Hand hygiene facilities and practices of the food handlers (observed)
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VARIABLES FREQUENCY, N=206 PER CENT (%)

Presence of handwashing station at food handler site    

No 150 72.8

Yes 56 27.2

Presence of soap at food handler site    

No 120 58.3

Yes 86 41.7

Condition of all fingernails    

Not trimmed 35 17.0

Trimmed 171 83.0

Handling of food    

Bare hands 60 29.1

Use of gloves 21 10.2

Use of ladle/spoon 125 60.7

Hand washing after touching money    

No 176 85.4
Yes 30 14.6

Use of clean water to wash hands    

No 94 45.6

Yes 112 54.4

Food handler clothes are visibly neat    

No 25 12.1

Yes 181 87.9

Jewellery is worn on hands    

No 170 82.5

Yes 36 17.5

Food handler demonstrates proper handwashing technique  

No 171 83.0

Yes 35 17.0

Use of hair protection    

No 6 2.9

Yes 200 97.1

Food handler having apron on    

No 171 83.0

Yes 35 17.0

 

Discussion
All the study participants in this study were females, which agrees with similar studies across the globe11,

33, 41, 42  but differ from other studies that found males as the majority in food handling.43-46 Perhaps, the
notion that the food handling business is the sole responsibility of females in Ghana may be the reason
for females domination in this study. The minimum and maximum age of the study participants were 17
and 58 respectively with most of them within the age group 20-30 years con�rming the fact that food
handling business belongs to younger and middle-aged women in Ghana. This is consistent with the
literature in Ghana.17 Food handling, therefore, remains one of the primary sources of livelihood and
income for young and middle-aged women in Ghana. Our �ndings revealed a signi�cant number of food
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handlers receiving education on handwashing. Handwashing education is a critical component of
changing behavior and improving handwashing practices in a population.47 Indeed, there is a direct
relationship between education and good handwashing practice.17

A good number of the study participants had good hand hygiene practice at critical times. This is
relatively consistent with a previous study among primary school food handlers in Malaysia 41 and
mothers in Mandalay48 However, our �ndings relatively differ from surveys conducted among food
handlers in Malaysia,49 women in Ethiopia40 and Indonesia.50 Differences in Sociodemographic
information, study population, and settings may account for these differences in the practice of
handwashing. It is, however, important to emphasize that self-reported hand hygiene practice does not
necessarily translate into actual practice as people tend to over-report socially desirable behavior.51

Indeed, observed data in this study revealed only a few (14.6%) of the food handlers wash their hands
after the exchange of money between them and their consumers. In Ghana, Escherichia spp.,
Staphylococcus spp. and Salmonella spp. have been isolated from currency notes. Therefore, the
concurrent handling of Ghana cedi notes with RTE food is a risk factor for cross-contamination of food.31

This can serve as a public health risk to patrons and consumers of RTE food in these educational
institutions.52 The prevalence of handwashing after visiting the toilet was 96.6%. This is consistent with
similar studies in Nigeria (87.5%).53 and South-Western Ethiopia (77.0%).54 Encouraging results were also
reported by Ghartey and colleagues in Ghana (85.6%).17 In Egypt, handwashing after toilet visit was
relatively lower at 41.8%.55 Ignoring handwashing after toilet use is a signi�cant risk factor for hand
contamination.55 Indeed, the habit of not washing hands after toilet use is associated with higher positive
cases of foodborne contaminants.53

In this study, a good number of the food handlers had training on food safety. This is in line with a
previous study among food handlers in Malaysia14 but relatively higher than food safety training reported
in other studies in Ethiopia54,56 and Egypt.55 Food safety training is very crucial in improving hygienic
practices of food handlers.55, 56 In this study, food handlers who received food safety training had higher
odds of reporting good hand hygiene practice at critical times than those without food safety training.
This could be because food handlers might have received hand hygiene advice from relevant public
health authorities during food safety training. In Ethiopia, the availability of service training on food
safety was associated with good levels of food hygiene and safety measures.56

Food handler's knowledge and attitudes towards hand hygiene were signi�cantly associated with hand
hygiene practice at critical times. Their knowledge of hand hygiene translated into hand hygiene practice;
food handlers’ with su�cient knowledge were more likely to report good hand hygiene practice at critical
times compared to those with insu�cient knowledge of hand hygiene. In similar studies, food handler's
knowledge did not translate into strict hygienic practices.14,57 The �nding of this present study, however, 
is consistent with that of Tan et al., who found a positive relationship between hand hygiene knowledge
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and self-reported hand hygiene practice.41 The in�uence of knowledge on reported hand hygiene practice
may potentially impact the food handler's actual practice in food handling at work.

Food handlers with a positive attitude were more likely to self-report good hand hygiene practice
compared to those with a negative attitude, those with a positive attitude towards hand hygiene at critical
times was 82.08 more likely to practice good hand hygiene as compared to participants with a negative
attitude. Similar reports were also identi�ed in other studies.58,49 Food safety intervention should seek to
address gaps in food handlers’ attitudes towards hand hygiene at critical times. In this study, there was a
strong positive correlation between food handlers’ hand hygiene attitude and practice, practice and
knowledge, and attitude and knowledge. These �ndings imply that food handlers’ hand hygiene attitudes
and knowledge signi�cantly impact their practice. Positive correlation between food handlers’ food safety
knowledge, attitude and practice are reported in previous studies.59,60 Another study in Saudi Arabia
found a positive correlation between knowledge, attitudes and personal hygiene.61 Evidence from this
study suggests the need to strengthen food handlers knowledge and attitudes to help improve food
handlers hand hygiene practices.

This study is without limitation: the research could not establish a cause-effect relationship, which is
inherent in cross-sectional designs, social desirability, and recall bias are also some of the weakness of
this study.

Conclusion
Results showed the prevalence of hand hygiene practice at critical times was 66% (95% CI: 59.1, 72.5)
among the study participants and is independently determined by age, training on food safety, su�cient
knowledge of hand hygiene and positive attitude towards hand hygiene at critical times. There was a
signi�cant positive correlation between hand hygiene knowledge, attitudes and practice. These �ndings
underscore the vital role hand hygiene knowledge and attitudes play in in�uencing food handlers hand
hygiene practice at critical times. Concerned stakeholders and organizations should, therefore, focus on
WASH interventions that seek to improve educational institutions food handlers' knowledge and attitudes
towards hand hygiene, coupled with training on food safety.
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Figure 1

Foods sold by food handlers at the various schools

Figure 2

Knowledge, Attitude, and Practices of food handlers regarding hand hygiene at critical times.


