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Abstract 
Background: Food safety is an important public health issue to prevent or control food borne 
illnesses. An adequate supply of safe, wholesome and healthy food is essential to the health and 
well-being of humans. Evidence shows that 10 to 20% of foodborne diseases outbreaks are 
because of contamination by food handlers in homes, restaurants, shops, markets etc. however, 
the food safety practice and associated factors among mothers who are food handlers and 
responsible to prepare at their home are not well studied and understood. 
Objective: The aim of this study was to assess food safety practices and associated factors 
among mothers in Motta town, North West Ethiopia/2020. 
Methods: A community based cross-sectional study was conducted in February 20 to march 
5/2020. Four hundred twenty-three study participants were included by a simple random 
sampling technique. Structured and pretested questionnaire and observational checklist were 
used for data collection. Bivariable and multivariable logistic regression analysis were carried 
out using SPSS version 23. And the significance of the statistical association was determined 
based on p<0.05. 
Results: The overall status of food safety practices (good- 46.3%, poor-53.7 %)[95% CI; 41.54, 
51.11] was reported. The odd of having a good food safety practice was higher among mothers 
whose age is between 30-39, between40-49, and 50 and above with [AOR 5.61, 95% CI; 2.77, 
11.39], [AOR 7.52, 95% CI: 2.84, 19.92], [AOR 7.37, 95% CI: 2.02, 26.22] than those whose 
age is 20-29. Mothers those who had secondary educational status, and college and above level 
of educational level [AOR 2.32, 95% CI: 1.20, 4.46], and [AOR 3.41, 95% CI: 1.49, 7.80] and 
mothers who had 5 and above family size [AOR 1.99, 95% CI: 1.14, 3.47]  
Mothers who had good score of knowledge and attitude towards food safety [AOR 5.65, 95% 
CI: 3.20, 9.97] and [AOR 1.92, 95% CI: 1.13, 3.27]. Households who had one compartment 
dish washing facilities, two compartment dish washing facilities, three compartment dish 
washing facilities[AOR 2.42, 95% CI: 1.26, 4.62], [AOR 3.85, 95% CI: 1.85, 8.01], and [AOR 
2.51, 95% CI: 1.03, 6.13]. Households who had water supply, refrigerator [AOR 3.24, 95% CI: 
1.59, 6.59], [AOR 2.11, 95% CI: 1.13, 3.97], Mothers who work in the kitchen rooms who had 
pests (insects/rodents) in/near the kitchen [AOR 0.52, 95% CI: 0.31, 0.89] were identified as the 
factors having stronger significant associated with the food safety practices of mothers at CI 
95%. 
Conclusion; Low food safety practice was reported. Age, educational status, family size, 
knowledge, Attitude, and environmental status like dish wash facilities, water supply, presence 
of refrigerator, hand washing facilities, pest control mechanism were identified as the factors 
having stronger significant associated with the food safety practices of mothers. Therefore local 
government, environmental health practitioners, the local Medias and managers should do a lot 
to improve food safety practice of mothers. 

Keyword: food safety practice; mothers; Motta town. 
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The United States has one of the safest food supplies in the world, but yet food-related illness 

imposes an increasingly important public health problem. 76 million illnesses, 325,000 

hospitalizations, and 5,000 deaths result from the foodborne disease annually with a cost of $23 

billion was estimated (16-18). 

Food borne illness can be caused by microbiological, chemical, physical, and allergenic hazards. 

These hazards may be introduced into the food supply any time during harvesting, processing, 

transporting, preparing, storing, and serving food(19). And most food borne illnesses are caused by 

eating food that contains harmful bacteria, viruses, parasites, a toxin or poison(20).  In response to 

the increasing number of food borne illnesses, Governments all over the world are intensifying 

their efforts to improve food safety(21). 

1.2. Statement of the problem 

Food safety continues to be a public health problem worldwide because foodborne illnesses are 

widespread(22).  It is estimated that in developing countries, 70% of cases of diarrheal diseases are 

associated with the consumption of contaminated foods(23).An estimate of 2 million deaths occur 

annually due to foodborne disease in third world countries and worldwide about one third of the 

total population is estimated to be infected with intestinal parasites, majority being people living in 

middle and low-income countries of the world(2).  

In Africa continent foodborne diseases are a serious threat to people, causing an unbearable and 

unarguable public health burden and huge economic losses. According to WHO most recent 

estimates, 700,000 deaths per year in Africa are due to food and water-borne related diseases and 

in the WHO African region, more than 91 million individuals are estimated to be ill and 137,000 

die every year due to foodborne diseases. These out-break only show the tip of the iceberg, as 

many more cases that are sporadic went unreported (11). Diarrheal diseases contribute to 70% of 

foodborne illnesses in the region(24).     

In Ethiopia, within different parts of the country towns, there was a high rate of insanitary 

conditions of catering establishments. This could directly or indirectly affect the safety of foods in 

these establishments (7, 25). On the other hand helminths, Gastritis, dysentery and diarrheal 
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Since this Town contributes to higher prevalence of food safety practice related problems, this 

study aims to assess food safety practices and associated factors among mothers in Motta town. 

1.3. Significance of the proposed study 

This study could provide a valuable data, which can be used by local or national level 

governmental and non-governmental policy makers and implementers so as to plan regarding food 

safety practice of mothers 

This study will also offer a significant input, for the administrative concerned body of this town as 

well as the regional level to analyze the seriousness of the problem and  as demand for program 

planning and prepare appropriate training program for those concerned body.  

Moreover, the study may be used as an additional reference material for those who want to study 

further on food safety practices of mothers in the future.  
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According to a study conducted in Assosa Town, North Western Ethiopia/ 2018 on food safety 

knowledge, handling practice and associated factors among  403 food handlers  found that  

265(74.6%) had satisfactory food handling Practices(39) 

A cross sectional quantitative study conducted in  Dangila Town in 2014 revealed 

230(52.5%)respondents had good food safety practice(30). 

2.2. Factors affecting food safety practices 

A number of factors contribute to food safety practices, including socio demographic factors like 

age, educational status, religion, marital status, and monthly income; personal factors like 

knowledge and attitude; and environmental factors including cooking/storage temperature, food 

storage facilities, toilet facilities, safe water supply, waste management housing condition, 

availability of soap/detergents and availability of hand washing facilities leads to foodborne 

disease burden to public health and welfare and underestimate economy. Among these factors low 

level of knowledge and attitude are considered to be the most crucial factors(36). 

2.2.1. Socio demographic factors 

The research conducted in New Zealand/2013 on domestic food preparation has been suggested 

that New Zealanders have worse home hygiene practices during food preparation than the citizens 

of other developed countries. The research indicated the influence of demographic factors (age, 

level of education, income), as they play a potential role in determining domestic food safety 

practice(40) 

A study conducted in Iran reveal that increasing age could have positive effects on food practices 

and Low educated mothers having husbands with low educational and occupational level had a 

weaker food safety practice compared to high-educated ones(38).  

Study conducted in Saudi/2018 in this area highlighted gaps that food safety  practices were 

significant in most parameters among mothers with secondary and bachelor educational level and 

in the age group 20-,30-, 40 years(4). 

A cross sectional study conducted in Dangila Town/2013 revealed that marital status, monthly 

income were found to be significantly associated with food safety practices with p-value<0.05(30). 
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2.2.3. Attitude of food safety practices 

The study conducted in Kuala lumper Malaysia/2018 revealed that attitude was significantly 

associated with food safety practice and above 95% of the study participants had positive attitudes 

regarding food safety practice(42). 

A cross sectional study conducted among women of khaza bazar/India/2015 found that the food 

safety practice was significantly associated with their attitude. And 81.7% of mothers had good 

attitude(41).  

An assessment of food safety practice among cassava processors in Nigeria/2015 revealed that the 

majority of the processors had unfavorable attitude (51.3%) towards cassava safety practices. And 

attitude was significantly associated with cassava safety practices(43) 

Another Study conducted in Assosa Town /2018 revealed that food handlers with neutral and 

negative attitude towards food safety were 63% and 51% less likely to have satisfactory food 

safety practice respectively compared to food handlers with positive attitude and showed that the 

food safety practice of mothers was significantly associated with their attitude(39).  

The investigation taken from Dangila town and Gondar Town in 2013 and 2014 focus to identify 

Factors affecting food handling Practices identifies attitude as factors affecting food safety 

practice(27, 30).  

A recent study conducted in Debarq town (2019) among 423 mothers reveal that about 50.4% of 

study participants had good food safety attitude.  And It found that the food safety practice of 

mothers was significantly associated with their attitude towards food safety(16). 

2.2.4. Environmental factors 

The role of hands in transmission of diseases has been established because they can be important 

source of microbiological contamination of foods. Food handlers and poor hand washing practices 

have been implicated as a source of poor food safety practices and results foodborne diseases 

outbreaks(44, 45). 
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The literature review conducted in New Zealand/2013 has been suggested that New Zealanders 

have worse home hygiene practices during food preparation than the citizens of other developed 

countries. The results have indicated that environmental factors are concerning food safety during 

domestic food preparation are prevalent among consumers(40).  

Study done in Assosa/2018 indicated that food handlers working in the establishments with three 

compartment dish washing system functions were twice more likely to practice satisfactory food 

safety. The reason could be availability of practical institutional facilities pave the way to practice 

safe food handling(39). 

The investigation taken from Dangila town in 2013 shows that food handlers who were working in 

an establishment which had insect and rodents were 65% less likely to have good food handling 

practices compared to those who were working in an establishment which had no insects and 

rodents(AOR=0.348,95% CI, 0.196-0.617)(30). 

Study conducted in Nigeria and Kenya in 2009 showed solid waste storage, latrine condition and 

hand washing facilities were associated with food handling practice(43). 

Five keys to safer food manual by WHO to safer food Recommended ; wash our hand before 

handling food and often during food preparation, after going to the toilet , blowing our nose, 

smoking, touching unclean surface etc. and wash and sanitize all surface and equipment including 

dish washing facilities; protect areas and food from insects, pests and other animals, use 

refrigerators for storage of cooked food which stayed more than two hours and refrigerate all 

cooked and perishable foods promptly, and use safe water and raw materials to ensure food safety 

during food handling and preparation. This manual is indicated how the environmental factors can 

impact the food safety practice at the household level(46). 
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4. OBJECTIVES OF THE STUDY 

4.1. General objective 
 To assess the food safety practices of mothers and its associated factors in Motta Town, 

Northwest Ethiopia/2020 

4.2. Specific objectives 
 To determine food safety practices of mothers in Motta town, East Gojjam Zone, Amhara 

Region, Northwest Ethiopia. 

 To identify the factors associated with food safety practice in Motta town East Gojjam 

Zone, Amhara Region, Northwest Ethiopia. 
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5. METHODSAND MATERIALS 

5.1. Study design and study period 

A community-based cross-sectional study was conducted to assess food safety practices and 

associated factors from February 20, 2020 to March 5, 2020. 

5.2. Study area 

The study area Motta town, is found in East Gojjam Zone, Amhara National Regional State and 

Northwest part of Ethiopia, It is Located in Northwest Ethiopia (367kms away from Addis Ababa 

and 120kms away from Bahir Dar) and it is located at 2,487 meters above sea level. The town is 

divided into 6 kebeles, with the population size 77,208 of whom 36,111 are male and 41,097 

female according to 2018 regional population projection data. There are 9676 households in this 

town which were obtained from the city administration health office. The total population and 

number of residences in the town are increasing as a result of urbanization and the active 

movement of people from place to place like other towns in our country. 

Figure 2;Map of Motta Town taken from the study conducted in Addis Ababa university on TB 
and TB/HIV co-infection in Motta Town health care facilities, north west Ethiopia. 
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Table 1; sample size determination based on perspective assumptions for objective two using 

Epi-nfo version7.2.0.1 

Relevant 

factors 

Power  95%CI P1 P2 P2-P1 r n1 ntotal 

Attitude 80% 3.67(2.27,  5.94) 28.09% 70.9% 42.81% 1 92 101 

knowledge 80% 2.49(1.41, 4.40) 26.47% 57% 30.53% 1 192 211 

Where P1 = proportion of food safety practice among non-exposed 

P2= the proportion of food safety practice among exposed 

r= the ratio between non-exposed and exposed 

n1= sample size before addition of non-response rate 
ntotal = sample size after addition of non-response rate  
Based on the above assumptions the sample size calculated by taking significantly associated 

factors for the second objective were 101 & 211 including 10% non-response rate.  

Out of the above three sample sizes calculated for the study, the largest sample size 384 was taken 

to ensure an adequate sample size for all objectives of the study. And when we add a 10% non-

response rate it became~ 423. Finally, if the selected HHs is closed during data collection, it was 

revisited three times in different time interval and when interviewers failed to get an individual in 

the household it was substituted by the others study participant from the identified study 

population. 

5.9.2. The sampling procedure 

In the study area, there are 6 kebeles. All 6 kebeles were included in the study population. The 

total numbers of representative samples were selected by population proportion to size (PPS) 

allocation. Then the Households were selected randomly by simple random sampling technique 

from each kebeles list. And the study participants (mothers) were selected from The HHs. And 

when there are two mothers present in a house hold, the responsible mother for the household was 

selected for the study. 
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Figure 3; sampling procedure 

 

Motta Town with 

 Total 9676 HHs and 6 kebeles 

Kebele01 

=2112 HHs 

Kebele 02 
=1125 HHs 

Kebele 03 

 = 2715 HHs 

Kebele 06 
=1290 HHs 

Kebele 05 
=1379 HHs 

Kebele 04 
=1055 HHs 

Kebele 02 
=50mothers 

 

 

Kebele 01= 
92 mothers 

Kebele 03 
=119mothers 

Kebele 04 
=46mothers 

Kebele 05 
=60mothers 

Kebele 06 = 
56 mothers 

423 mothers 

Study participants were selected by SRST from each 
kebeles 

Population proportion to size allocation based on number of HHs 

SRST= simple random 
sampling 
Technique 



17 
 
 

5.10. Data collection procedures (instrument, personnel, and data quality control) 

Instrument; data were collected using structured and pretested standard questionnaire and 

observational checklists which has been developed based on the related published studies with 

certain modification and CODEX  Alimentarius food hygiene and safety principles(16, 33, 48).  

Personnel; one supervisor having a BSc degree in environmental health science and 6 unemployed 

who had at least  Diploma  level data collectors were participated in the data collection.  

Quality control; structured questionnaires and observational checklist were developed for data 

collection after reviewing relevant literature and views of professionals in the area. The 

questionnaire was structured and designed to accommodate the response of respondents by data 

collectors and similarly observational checklist was also structured and designed. And it also 

designed to generate such pertinent information as the basic socio-demographic characteristics and 

questions related to knowledge, practice, attitude, and environmental factors of the study 

population towards safe food practicing. It was prepared originally in English and then translated 

to Amharic and back to English to obtain content validity. Finally the questionnaires were 

administered in Amharic. Training for data collectors and supervisors was given for two day by the 

investigator. The pretest was done in Keraniyo town by taking 5%(21 participants) of the sample 

size and during the pre-testing data collectors, supervisors and investigator were participated in the 

evaluation of the tool. Based on the pre-test results, the questionnaire was additionally be adjusted 

contextually and terminologically and administered on the whole sample size questionnaires. 

Counter check of the daily filled questionnaire and regular supervision was made by the supervisor 

and by the investigator.  

5.11. Data Processing and Analysis 

Data entering and cleaning were made using EPI data version 3.1 while analysis were done with 

SPSS version 23.For most variables, data were presented by frequencies and percentages. The 

variables found having a p-value less than 0.2(20%)taking as cutoff point in the Bivariable analysis 

were further analyzed by multivariable logistic regression for controlling the effect of confounders. 

The variables that had a significant associated with food safety practices of mothers were 

identified based on adjusted odds ratio(AOR)with 95% confidence interval(CI)and p<0.05. 
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And multicollinearity test was done by VIF with cut off 5 by rule of thumb and all the variables 

had the VIF value between 1.046(for age of mothers) and 1.14(for the presence of insects/rodents) 

which are much less than 5.  

The model fitness was checked by Hosmer and Lemeshow test which had 0.46 significant value 

which is greater than 0.05. So this model is good fit model.   

5.12. Ethical Considerations 

The ethical approval and clearance was obtained from Bahir Dar University, school of public 

health, and research institution board. Before data collection, the objective of the study was 

discussed with the concerned officials of the town administration, and health office and written 

consent was obtained. Verbal consent was obtained from the owner of the HHs and study 

participants (mothers). Their privacy was also be maintained. They also informed that the 

information obtained from them was not being disclosed to a third person/body. This was being 

also assured confidentiality. HHs owner were advised to corrective measures when sanitation and 

hygienic problem were observed during data collection. 
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6. RESULTS 

6.1. Socio-Demographic Information 
A total of 421mothers were included in the study with the response rate of 99.53%. The mean age 

was found to be 34.21(±7.537) years ranging from twenty years up to fifty nine. Regarding to 

occupational status majority (76.48 %) of participants were housewives. Majority of the 

respondents (39.43%) was illiterates and most respondents (63.90%) had below 5 children. Among 

all respondents, 77.43% were married. Maximum number of respondents was orthodox (74.82%) 

as compare with Muslim (25.18 %) including others (Table 2). 

Table 2. Socio demographic characteristics of mothers in Motta Town, May/2020 

Socio demographic variables N=421 percentage 

Age of mother(Years) 20-29 105 24.94% 
30-39 246 58.43% 
40-49 49 11.64% 
50 and above 21 4.99% 

Marital status of 
Mothers 

Single 59 14.01% 
Married 326 77.43% 
Divorced 31 7.36% 
Widowed 5 1.19% 

Religion Orthodox 315 74.82% 
Muslim 99 23.52% 
Other 7 1.66% 

family size of HHs below 5 269 63.90% 
5 and above 152 36.10% 

Educational status Illiterate 166 39.43% 
primary education 86 20.43% 
secondary education 113 26.84% 
college and university 56 13.30% 

Occupation of mothers Employed 99 23.52% 
Housewife 322 76.48% 

Household income 200-700 56 13.30% 
701-1200 86 20.43% 
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6.3. Food safety knowledge 

Out of 421 mothers, 281(57.2%) had a good food safety knowledge (See figure 4) (Table 4). Most 

of the respondent 296(70.31%) use the safe cutting board and utensils for fresh produce and raw meat. 

About 54.63% of the respondents know y what should be done with freshly prepared food that will not be 

consumed within 2 hours later, among the total respondents 231(54.87%)told that knowing the time 

when mothers should not cooked food for the others, and of which 109(47.2%) answered the 

correct respond. Two hundred thirty six (56.06%) know the correct way of raw vegetables/fruits 

washing.274 (65.08%)told that knowing the right way of hand washing, of which 105(38.32%) 

answered the correct respond(Table 5). 

Table 4.Food Safety Knowledge of mothers in Motta Town, May/2020. 

Food safety knowledge questions 
Frequenc

y Percent (%) 
Do you know the right dressing/wearing way while working in food 
preparation? 

No 232 55.11% 
Yes 189 44.89% 

Do you know that wearing gown/garment or adequate closing during food 
preparation prevent foods from food hazards? 

No 195 46.32% 
Yes 226 53.68% 

Do you know that why raw and cooked food be separated during food 
preparation and refrigeration? 

No 116 27.55% 
Yes 305 72.45% 

Do you know that how do you use a cutting board and utensils for fresh 
produce and raw meat? 

No 133 31.59% 
Yes 288 68.41% 

Do you know the correct way of storing freshly prepared food that will not 
be consumed within 2 hours? 

No 134 31.83% 
Yes 287 68.17% 

 Do you know how raw food items and cooked food stored? No 148 35.15% 
Yes 273 64.85% 

Do you know the time when mothers should not cooked food for the 
others? 

No 190 45.13% 
Yes 231 54.87% 

 Do you know the correct way of raw vegetables/fruits washing? No 185 43.94% 
Yes 236 56.06% 

Do you know the correct way of dish washing? No 206 48.93% 
Yes 215 51.07% 

Do you know the correct way how to use leftover food still not eaten 
completely? 

No 144 34.20% 
Yes 277 65.80% 

Do you know that food prepared with contaminated water was unsafe? No 191 45.37% 
Yes 230 54.63% 

Do you know the right way of hand washing? No 147 34.92% 
Yes 274 65.08% 

Do you know the correct way of cleaning the kitchen countertop and 
stove? 

No 135 32.07% 
Yes 286 67.93% 

Summarized food safety knowledge Good 241 57.2% 
Poor 180 42.8% 
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Table 5; Descriptive result of food safety knowledge of mothers in Motta town, May, 2020. 

Questions to assess descriptive result Frequency percent % 
 the safe use of a cutting board 
and utensils for fresh produce 
and raw meat shall be in the 
case of; 

washing the cutting board and utensil with hot 
water 

63 14.96% 

using fresh produce before raw meat 62 14.73% 
using a specific cutting board and utensils for 
fresh produce and another cutting board and 
utensils for raw meat 

296 70.31% 

If yes what should be done with 
freshly prepared food that will 
not be consumed within 2 hours 
later? 

put in the fridge, then reheat when ready to eat 230 54.63% 
put in the cupboard and reheat when ready to eat 112 26.60% 
cover it and put it on the cabinet 79 18.76% 

Mothers with which of the 
following symptoms should not 
cook for others? 

diarrhea, fever, store throat or flu 109 47.20% 
skin allergies 52 22.51% 
AIDS 50 21.65% 
Headache 20 8.66% 

how raw vegetable should be 
washed? 

soak in detergent 31 7.36% 
wash with hot water 77 18.29% 
wash with running cold water 115 27.32% 
soak in cold water, then wash 45 10.69% 

The correct way how to use the 
leftover food still not eaten 
completely? 

discard them immediately 118 28.03% 
put in the refrigerator immediately and reheat 
before consuming 

51 12.11% 

store in the kitchen and reheat before consuming 88 20.90% 
as long as they smell good, eat them 20 4.75% 

The right way of hand washing wash with running cold water, wipe 44 10.76% 

wash hands with cold water in a basin use soap and 
then wash hands with running warm water, wipe 
dry 

100 24.45% 

wash hands with running warm water, use soap, 
and then wash hands with running warm water, 
wipe dry 

105 25.67% 

The correct way to clean the 
kitchen countertop and stove 

clean with dry rag 127 30.17% 
clean with wet rag 42 9.98% 
clean with detergent and warm water 106 25.18% 
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Figure 4: Food safety knowledge, attitude, and practice of mothers in Motta Town, 
northwest Ethiopia, May/2020. 

6.5. Working environment characteristics 

Out of 421 participants,  403(95.72%) had latrine and of which 142(35.24%) are improved, 

260(61.75%) respondents had dish washing facilities; 337(79.81%) had improved water source, 

264(62.71%) had hand washing facilities, 232(55.11%) had soap for hand washing purpose, and 

102(24.23%) of the respondents had refrigerator, 230(54.63%) of the respondents had solid waste 

disposal facilities, and 209(49.64%) of the respondents respond pest manifestation(like insects, 

rodents etc.)were present in their kitchen rooms (Table 7). 
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Table 7; working environmental characteristics of mothers in Motta town, May/2020 

Questions Frequency Percentage ( %) 
dish washing facilities No dish washing facilities 161 38.24% 

one compartment 148 35.49% 
two compartment 92 22.06% 
three compartment 20 4.80% 

Source of water supply Unimproved source 84 19.95% 
Improved source  337 80.05% 

Daily water consumption 
availability 

No 116 27.55% 
Yes 305 72.45% 

soap provided for hand washing No 189 44.89% 
Yes 232 55.11% 

 Refrigerators   No 319 75.77% 
Yes 102 24.23% 

 solid waste storage facilities  No 191 45.37% 
Yes 230 54.63% 

hand washing facility  No 157 37.29% 
Yes 264 62.71% 

Latrine availability No 18 4.28% 
Yes 403 95.72% 

what kind of latrine Improved  latrine 142 33.73% 
Unimproved 261 62.00% 

Pest manifestation (presence of 
insects and rodents etc.? 

No 212 50.36% 
Yes 209 49.64% 
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And those mothers who had 5 and above family size compared with those who had less than 5 

were 1.99 times [AOR 1.99, 95% CI: 1.14, 3.47] more likely to have good safety practice 

Mothers who had good score of knowledge towards food safety compared with those who had 

poor knowledge were 5.65 times [AOR 5.65, 95% CI: 3.20, 9.97] more likely to have good 

practice than poor practices. Those mothers who had good score of attitude towards food safety 

compared with those who had poor attitude were 1.92 times [AOR1.92, 95% CI: 1.13, 3.27] more 

likely to have good practice than poor practices.  

Households who had one compartment dish washing facilities, two compartment dish washing 

facilities, three compartment dish washing facilities compared with those had not were2.42 times 

[AOR 2.42, 95% CI: 1.26, 4.62], 3.85 times [AOR 3.85, 95% CI: 1.85, 8.01], and2.51 times [AOR 

2.51, 95% CI: 1.03, 6.13] more likely to have good food safety practice than poor practices. 

Households who had water supply, refrigerator, pests (insects/rodents) compared with those who 

had not were 3.24 times [AOR 3.24, 95% CI: 1.59, 6.59], 2.11 times [AOR 2.11, 95% CI: 1.13, 

3.97]more likely to have good food safety practice than poor practices.  

Mothers who work in the kitchen rooms who had pests (insects/rodents) in/near the kitchen 

compared with those who had not were 48% times[AOR 0.52, 95% CI: 0.31, 0.89] less likely to 

have good food safety practices compared to those who had no insects and rodents. 
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assume convergence [99]. A trace plot is versus plot between a sample sequence that is generated 

from Gibbs sampling and iterations from a chain that is formed from Gibbs sampling. 

3.13.2. Autocorrelation  

High autocorrelation within a single parameter chain causes slow mixing and may even result in 

individual non-convergence to the limiting distribution because the chain tends to explore less 

space in a finite amount of time. A high correlation between the parameters of a chain tends to 

give slow convergence. Because our model's parameters could be highly correlated, the Gibbs 

Sampler was take a long time to examine the full posterior distribution, which leads to 

autocorrelation. Because it takes a very long time to examine the full posterior distribution, 

autocorrelation is crucial. A trace plot is not a good diagnostic for convergence if the level of 

autocorrelation for an interesting parameter is high  [100]. 

3.13.3. Density Plot 

The density plot is one of the diagnostic plots that are used to check convergence in Bayesian 

analysis. If the independent variable coefficients in a density plot are normally distributed, the 

Markov chain has reached its posterior distribution. It implies that the model is said to converge 

[100]. 
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CHAPTER 4: RESULTS 

In the study of the Bayesian quantile regression models with application to Ethiopian children's 

BMI data from Mini 2019, EDHS has been analyzed to give empirical evidence and to answer 

basic research questions of the study. Therefore, it includes the descriptive analysis of the 

household, mother, and children characteristics in the study area, factors determining the child 

BMI and the application of the quantile regression model. 

4.1. Descriptive Analysis 

Based on the result of Table 4.1, the median BMI has the same value as the 50th percentile or the 

second quantile (15.32) values. The median (50th percentile) maternal age of the sampled 

household was 28 years with a range of 15 to 49 years and also similar to current age children were 

29 months with a range between 0 to 59 months.  

Table 4.1 Study result of children BMI, current age of children, and maternal age   

Table 4.2 gives the BMI result for different quantile levels. As can be seen from the table, the 5th 

percentiles have children with BMI less than 12.92. This value is considered Underweight. 

Furthermore, children with a BMI from 14.31 to 16.38 (25th to 75th percentile) are considered 

normal (healthy weight), children with BMI that falls Between 17.06 to 18.27 (85th to 95th 

percentile) are considered over-weight and children with BMI greater than or equal to 18.27 (95th 

percentile) are considered obese. As a result out of 5323 children in this study 5.09 %, 10.05%, 

and 5.02% children are underweight, overweight, and obese children respectively. 

 

Level                                                                                       BMI  Current Age of 

children(month) 

Maternal 

age 

5th percentile  12.92 2 20 

25th percentile, the first quantile (Q1) 14.31 14 25 

50th percentile, median, or the second quantile (Q2)  15.32 29 28 

75th percentile, the third quantile (Q3) 16.38 44 33 

85th percentile 17.06 50 35 

95th percentile 18.27 55 40 
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Table 4. 2 Percentage of child BMI within nutritional status 

BMI range of the study Percentage(frequency ) nutritional status 

Less than 12.92 5.09 (271) Underweight 

12.92 - 17.06 79.84 (4250) Normal/healthy weight 

17.06 - 18.27 10.05 (535) overweight 

Greater than or equal to 18.27 5.02 (267) obesity 

As revealed in Table 4.3, there were a total of 5,323 sample children below 5 years were surveyed 

for this study. The result shows that nearly half (51.0%) of households were Muslim and also 

approximately half (51.1%) were male children. In this study, the wealth status of households is 

33.9% were poorest, 17.4% were poorer, 13.9% were medium, 13.0% were richer, and 21.8% were 

richest. 

�0�R�U�H�R�Y�H�U���� �W�K�H�� �U�H�V�X�O�W�� �V�K�R�Z�V�� �W�K�D�W�� �W�K�H�� �P�D�M�R�U�L�W�\�� ���������������� �R�I�� �F�K�L�O�G�U�H�Q�¶�V�� �W�\�S�H�� �R�I�� �E�L�U�W�K�� �L�V�� �V�L�Q�J�O�H�W�R�Q����

Among the total participant included in this study, about (76.9%) were living in rural areas. From 

the same result, more than half (54.7%) of maternal education was not formal education. From 

these households, 1,072(20.1%) and 4,251(79.9%) used improved and unimproved toilet facilities 

respectively. Concerning water resources, the result of this study shows that 3,272 (61.5%) and 

2,051 (38.5%) households have improved and unimproved drinking water sources. A large 

percentage (93.2%) of mothers were married, and more than half (54.3%) of children were ever 

breastfed and not currently breastfed. When we look at the number of children aged under 5 in 

household members, 2380 (44.7%) of them had two members and the majority (65.5%) of children 

had located from five to nine household members. Figure 4.1 shows that the majority of the 

children were from Oromia (12.50%), followed by SNNPR (11.7%), Afar (11.4%), Somali 

(10.6%), and Amhara (9.0%) regions. 
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Table 4.3 Summary measures for a categorical sample of the socio-economic and demographic 

characteristics of children 

Variables Frequency Percentage 95% CI 
Lower  Upper  

Type of Toilet Facility 
improved toilet 1072 20.1 19.1 21.3 

unimproved toilet 4251 79.9 78.7 80.9 
Source of Drinking Water  

improved water 3272 61.5 60.1 62.7 
unimproved water 2051 38.5 37.3 39.9 

Type of Birth 
Singleton 5200 97.7 97.3 98.1 
Multiple 123 2.3 1.9 2.7 

Sex of Child 
Male 2719 51.1 49.7 52.5 

Female 2604 48.9 47.5 50.3 
Maternal Education 

No formal education 2914 54.7 53.4 56.1 
Primary 1672 31.4 30.2 32.6 

Secondary and above 737 13.8 12.8 14.7 
Wealth Index 

Poorest 1806 33.9 32.6 35.2 
Poorer 924 17.4 16.3 18.4 
Middle 742 13.9 13.1 14.9 
Richer 691 13.0 12.1 13.9 
Richest 1160 21.8 20.6 23.0 

Religion 
Orthodox 1518 28.5 27.3 29.8 
Protestant 987 18.5 17.6 19.7 
Muslim 2714 51.0 49.5 52.3 

Others(catholic, tradition, and other) 104 2.0 1.6 2.3 
Place of Residence 

Urban 1230 23.1 21.9 24.3 
Rural 4093 76.9 75.7 78.1 

Marital Status 
not married 361 6.8 6.1 7.5 

Married 4962 93.2 92.5 93.9 
Duration of Breastfeeding 

ever breastfed and not currently 
breastfed 

2893 54.3 53.0 55.6 

never breastfed 225 4.2 3.7 4.7 
still breastfeeding 2205 41.4 40.1 42.9 

Number of Children 5 And Under In Household 
Less than two 2023 38.0 36.8 39.4 

2 2380 44.7 43.3 46.1 
3 or more 920 17.3 16.2 18.2 

Number of Household Members 
<=4 1454 27.3 26.2 28.4 
5-9 3485 65.5 64.3 66.7 

10=>  384 7.2 6.5 7.9 
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4.2. Results of Bayesian Quantile Regression Analysis 

The assumption of a parametric linear predictor for assessing the influence of covariate effects on 

responses seems to be rigid and restrictive in practical application situations and also in many real 

statistically complex situations since their forms can �¶�W�� �E�H�� �S�U�H�G�H�W�H�U�P�L�Q�H�G�� �S�U�L�R�U���� �$�F�F�R�U�G�L�Q�J�� �W�R�� �W�K�H��

above Figure 4.2 (a) and (b), this dataset cannot be modeled with a linear regression model, and 

hence it is modeled with a Quantile regression model. The present work was conducted to 

determine factors associated with the BMI of under-five children in Ethiopia. In practice, we 

�D�Q�D�O�\�] �H�G�� �F�K�L�O�G�U�H�Q�¶�V�� �%�0�,�� �Z�L�W�K�L�Q�� �G�L�I�I�H�U�H�Q�W�� �T�X�D�Q�W�L�O�H�� �O�H�Y�H�O�V���� �7�K�H�� �H�Y�D�O�X�D�W�L�R�Q�V�� �D�F�U�R�V�V�� �W�K�H�� �G�L�I�I�H�U�H�Q�W��

quantile levels gave us to study the influence of predictors on different quantile levels of the 

response variable (BMI of under-five children) and thus make available a complete picture of the 

association between the response and different covariates.  

4.2.1. Bayesian Quantile Regression Model of BMI Under-Five �&�K�L�O�G�U�H�Q�¶�V 

We then do the comparison of difference for 95% credible/confidence interval based on both 

approaches, QRM and BQR. The 95% credible/confidence interval and the difference are 

presented in Table 4.6. 

It is clear from Table 4.6 that BQR models almost yield shorter 95% credible interval; At quantile 

0.05th, the significant variables like current age of children = 0.006, maternal education secondary 

and above = 0.288 and female children = 0.160 and the significant variables at quantile 0.25th 

quantile are never breastfed = 0.384 and maternal age = 0.013 than those found under quantile 

regression, the same is true for the remaining. This result indicates that BQR yield better proposed 

model than quantile regression. This is not surprising due to the extra information brought by the 

prior distribution in Bayesian quantile estimation method. Consequently, we chose the BQR as the 

more appropriate one for modeling the study BMI of under-five children. 

The result of the parameter estimation of the Bayesian quantile regression model identified the 

significant predictor variables at different quantile levels was presented in Table 4.5. At 0.05th 

(lower) quantile: the results of the study showed that the current age of children, number of 

household members, maternal age, maternal education, religion, sex of children, region, and 

wealth index were found to have a significant effect on the BMI of under-five children. As the 

result indicates, the current age of children is negatively related to under-five children's BMI. The 
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rate of change of the BMI of under-five children is -0.007 with 95% credible interval (CI) = (-

0.010, -0.004) at lower quantile per unit change of current age of child keeping all the other 

variables constant. 

According to the result, the female child, number of household members (five to nine), and region 

(Afar, Somalia, and Gambela) are negatively related to under-five children's BMI. As a result, 

under-five children's BMI decreased by 0.261 with CI = (-0.341, -0.181) for females as compared 

to male children by retaining the other factors constant. At the lower quantile, the under-five 

children's BMI decreased by 0.327 with CI = (-0.574, -0.088), 0.728 with CI = (-0.964, -0.499), 

and  0.481 with CI = (-0.690, -�������������� �I�R�U���F�K�L�O�G�U�H�Q�¶�V���I�D�P�L�O�L�H�V���O�L�Y�H�G���L�Q���$ �I�D�U���� �6�R�P�D�O�L�D�����D�Q�G���*�D�P�E�H�O�D��

region respectively as compared to Tigray region by setting the other variables constant. 

whereas, the finding shows that maternal age, maternal education, religion (Protestant), region 

(Oromia and Addis Abeba), and wealth index (middle, richer, and richest) are positively related to 

an under-five children's BMI. The under-five children's BMI increased by 0.012 with CI = (0.005, 

0.019) for every one-unit change in the current age of mother, holding all the other factors constant 

at lower quantile level. Similarly, the under-five children's BMI increased by 0.193 with CI = 

(0.086, 0.292) and 0.444 with CI = (0.294, 0.582) for mothers who attend primary education and 

secondary and above education respectively as compared to no formal education by leaving the 

other variables constant at the lowest quantile level.  

The under-five children's BMI increased by 0.431 with CI = (0.306, 0.563), 0.186 with CI = (0.046, 

0.333), and 0.378 with CI = (0.172, 0.559) for middle, richer, and richest wealth index family 

respectively as compared to poorest wealth index family by keeping the other factors constant in 

the lower quantile.  

The result for 0.25th quantile is given in Table 4.5. It can be observed that the current age of 

children, duration of breastfeeding, number of household members, type of birth, sex of children, 

and region(Somalia) were significantly and negatively related to under-five children's BMI. The 

results showed that the number of household members (�Ú = -0.10 and -0.25), which indicates that 

the under-five children's BMI decreased by 0.1 with CI = (-0.194, -0.006) and 0.25 with CI = (-

0.44, -0.08) for five to nine and ten and above number of household m �H�P�E�H�U�¶�V�� �U�H�V�S�H�F�W�L�Yely as 

compared to less than or equal to four number of household members by retaining the other 

variables constant.  
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At 0.85 (higher) quantile, the current age of children, duration of breastfeeding, the current age of 

mother, number of children who are aged five and under, religion, sex of children, region, and 

wealth index has a significant effect on the BMI of under-five children. From this result, the current 

age of children is negatively related to under-five children's BMI. The current age of children (�Ú 

= -0.046, CI (-0.050, -0.043)) indicates that the rate of change of the higher quantile of the factor 

variable per unit change of the current age of child keeping all the other variables constant. 

Similarly, duration of breastfed (still breastfeeding), religion, sex of child, and region (Somalia) 

are negatively related to under-five children's BMI. At the higher quantile, the under-five children's 

BMI decreased by 0.190 in CI (-0.326, -0.060) for children still breastfeeding as compared to ever 

and not currently breastfeeding by setting the other factors constant.  

On the other side current age of mother, the number of children who are aged five and under (two), 

and the wealth index were positively related to an under-five children's BMI. The under-five 

children's BMI increased by 0.436 with CI =  (0.269, 0.614) and 0.297 with CI = (0.080, 0.515) 

for richer, and richest wealth index families respectively as compared to the poorest wealth index 

family by keeping the other variables constant. Concerning region, BMI is positively related to 

some regions of Oromia, SNNPR, Harari, and Addis Abeba. 

The other quantile level of the analysis is the (highest) 95thquantile. As given in Table 4.5 the 

current age of children, duration of breastfeeding,  maternal age, marital status, number of children 

age five and under, religion, sex of children, region, and wealth index showed a significant effect 

on BMI of under-five children. The study showed that the current age of children is negatively 

related to under-five children's BMI. At highest quantile level, the under-five children's BMI 

decreased by 0.055 within CI (-0.059, -0.050) for every one-unit change in the current age of a 

child, holding all the other factor variables constant. 

Moreover, duration of breastfeeding (still breastfeeding) and marital status are negatively 

associated with under-five children's BMI. The result shows that children breastfeed = -0.252, 

which indicates the under-five children's BMI decreased by 0.252 with CI (-0.417, -0.101) for 

children still breastfeeding as compared to ever and not currently breastfed by setting the other 

factor variables constant. Similarly, the number of children who are aged five and under (two), 

religion, and sex of children are negatively related to under-five children's BMI. The highest 

quantile ( 95th percentile), the under-five children's BMI decreased by 0.14 within CI (-0.252, -
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0.030) for two children who aged five and under in the family as compared to less than two children 

who are aged five and under in the family by leaving the other variables constant.  

Furthermore, maternal age and wealth index (richer) have positively related to an under-five 

children's BMI. The result showed that the wealth index = 0.436, which indicates that the under-

five children's BMI increased by 0.436 with CI = (0.256, 0.621) for the richer wealth index family 

as compared to the poorest wealth index family by holding the other factors constant. 
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Table 4.4 Parameter estimation of Bayesian quantile regression of under-five children BMI in Ethiopia using mini EDHS, 2019 

Quantile levels 0.05 0.25 0.5 0.75 0.85 0.95 

Parameters 
º  (CI)  
º  (CI)  
º  (CI)  
º  (CI)  
º  (CI)  
º  (CI)  

Intercept 12.91 [12.57, 13.25]c* 14.56 [14.23, 14.92]* 16.00 [15.60, 16.41]* 17.08 [16.71, 17.46]* 17.66 [17.24, 18.07]* 19.01 [18.53, 19.49]* 

Current Age of children 

(AGE) 

-0.007 [-0.01, -0.004]* -0.024[-0.027,-0.02]* -0.03 [-0.04, -0.02]* -0.04 [-0.043 -0.03]* -0.046 [-0.05, -0.04]* -0.055 [-0.06, -0.05]* 

Duration of Breastfeeding (Ref. ever and not currently breastfed) 

never breastfed (BF1) -0.13 [-0.34, 0.12] -0.23 [-0.43, -0.04]* -0.20 [-0.38, -0.02]* -0.12 [-0.30 0.05] -0.17 [-0.36, 0.04] 0.045 [-0.21, 0.31] 

still breastfeeding (BF2) -0.01 [-0.15, 0.12] -0.11 [-0.22, 0.01] -0.14 [-0.26, -0.03]* -0.15 [-0.27, -0.03]* -0.19 [-0.32, -0.06]* -0.25 [-0.41, -0.10]* 

Number of Household Members (Ref. less than or equal to four) 

Five to nine (HS1) -0.22 [-0.31, -0.12]* -0.10 [-0.19, -0.006]* -0.04 [-0.15, 0.05] -0.06 [-0.16 0.03] -0.044 [-0.157, 0.06] -0.10 [-0.23, 0.02] 

Greater than or 

 equal to ten (HS2) 

-0.17 [-0.37, 0.01] -0.25 [-0.44, -0.08]* -0.04 [-0.23, 0.14] 0.01 [-0.16, 0.18] 0.03 [-0.18, 0.24] 0.22 [-0.019 0.48] 

Maternal Age  (MA) 0.01 [0.005, 0.02]* 0.011 [0.005, 0.018]* 0.008 [0.001, 0.01]* 0.0086 [0.001, 0.01]* 0.012 [0.005, 0.02]* 0.02 [0.011, 0.029]* 

Maternal Education (Ref. No formal education) 

Primary education(ME1) 0.19 [0.08, 0.29]* 0.03 [-0.06, 0.13] 0.08 [-0.01, 0.17] -0.004 [-0.10, 0.09] 0.004 [-0.09, 0.10] -0.016 [-0.15, 0.12] 

Secondary and 

Above (ME2) 

0.44 [0.29, 0.58]* 0.18 [0.06, 0.30]* 0.05 [-0.10; 0.18] 0.04 [-0.10, 0.20] 0.006 [-0.14, 0.17] 0.10 [-0.089, 0.30] 

Marital Status  (Ref. not married) 

Married  (MS1) -0.008 [-0.13, 0.13] -0.11 [-0.25, 0.02] -0.12 [-0.31, 0.04] -0.05 [-0.19, 0.07] 0.004 [-0.17,  0.18] -0.36 [-0.61, -0.11]* 
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Number of Children Age 5 And Under In Household (Ref. less than two ) 

Two (NUFC1) -0.07 [-0.17, 0.02] 0.07 [-0.01, 0.15] 0.05 [-0.03, 0.14] 0.10 [0.01, 0.20]* 0.11 (0.02, 0.21)* -0.14 [-0.25, -0.03]* 

Three or more(NUFC2) 0.13 [-0.007, 0.27] 0.05 [-0.07, 0.16] -0.10 [-0.22, 0.02] -0.06 [-0.19, 0.06] -0.02 [-0.17, 0.13] -0.065 [-0.24, 0.12] 

Place of Residence (Ref.Urban) 

Rural (PA1) 0.12 [-0.01, 0.24] 0.25 [0.12, 0.37]* 0.21 [0.06, 0.34]* 0.12 [-0.02, 0.27] 0.05 [-0.10, 0.21] 0.16 [-0.0008, 0.33] 

Religion (Ref. orthodox) 

Protestant (Rel1) 0.22 [0.07, 0.37]* -0.03 [-0.17, 0.10] -0.16 [-0.31, -0.02]* -0.17 [-0.31, -0.02]* -0.20 [-0.37, -0.04]* -0.49 [-0.67, -0.32]* 

Muslim (Rel2) -0.01 [-0.15, 0.10] -0.05 [-0.18, 0.06] -0.10 [-0.23, 0.01] -0.08 [-0.23, 0.06] -0.14 [-0.30, -0.004]* -0.11 [-0.28, 0.046] 

Others (Rel3) -0.50 [-0.84, -0.15]* -0.54 [-0.86, -0.24]* -0.63 [-0.91, -0.37]* -0.66 [-0.98, -0.34]* -0.69 [-1.06, -0.31]* -0.663 [-1.07, -0.24]* 

Sex of children (Ref. Male) 

Female (sex1) -0.26 [-0.34, -0.18]* -0.25 [-0.32, -0.17]* -0.27 [-0.34, -0.19]* -0.20 [-0.28, -0.13]* -0.14 [-0.22, -0.06]* -0.13 [-0.23, -0.03]* 

Type of Birth  (Ref. Singleton) 

Multiple (TB1) 0.01 [-0.25, 0.25] -0.25 [-0.44, -0.04]* -0.10 [-0.36, 0.15] -0.06 [-0.34, 0.18] -0.15 [-0.36, 0.059] -0.34 [-0.66, 0.02] 

Type of Toilet Facility (Ref. improved toilet) 

Unimproved toilet 

(toilet1) 

0.08 [-0.02, 0.21] 0.02 [-0.09, 0.14] -0.01 [-0.13, 0.10] -0.0009 [-0.12, 0.12] 0.06 [-0.07, 0.20] -0.13 [-0.311, 0.03] 

Region (Ref. Tigray) 

Afar (Region2) -0.32 [-0.57, -0.08]* -0.11 [-0.33, 0.10] -0.16 [-0.38, 0.05] -0.05 [-0.28, 0.17] -0.02 [-0.24, 0.21] 0.25 [-0.005, 0.50] 

Amhara (Region3) -0.13 [-0.35 0.07] 0.06 [-0.11, 0.24] -0.04 [-0.21, 0.13] 0.08 [-0.10, 0.28] 0.065 [-0.12 0.25] 0.24 [0.05, 0.42]* 

Oromia  (Region4) 0.29 [0.08, 0.49]* 0.53 [0.34, 0.71]* 0.64 [0.44, 0.84]* 0.79 [0.60, 1.00]* 1.01 [0.82, 1.20]* 1.35 [1.14, 1.58]* 




























