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INTRODUCTION 

Infectious diseases are one of the leading causes of the 

global burden of diseases and it is estimated that 499 

thousands of under-five children die due to diarrhea 

globally.1,2 Diarrhea and other enteric infections remain 

an unmet global child health problem.3 Besides 

diarrheal disease is reported as the second leading 

cause of death in children under five children and most is 

due to hygiene and sanitation conditions within 

households.4 World health organization reported that 90% 

of all deaths from diarrhea in children happen due to 

inadequate access to clean water, basic sanitation, and 

poor hygiene practices.5 Food hygiene was also 

considered as a potential vehicle of diarrheal diseases and 

up to 70% of diarrhea episodes in developing countries 

are regarded as food-borne.6,7 There is also a considerable 

burden of other infectious diseases due to insufficient 

water, sanitation, and hygiene facilities and practices, 

particularly in low-income countries.8 Over 200 million 

children born in low-income countries are at risk of not 

reaching their development potential and poor sanitation 
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and hygiene practices were reported as one of the 

potential causes of that developmental deficit.9-12. Every 

year about 2.4 million deaths (4.2% of all deaths) could 

be prevented globally if appropriate hygiene was 

practiced and everyone had reliable sanitation and 

drinking water.13 The importance of household safe 

water, sanitation, and hygiene (WASH) improvement to 

reduce infectious diseases among children is well 

documented.14-17 Besides, there are also numerous 

interventions focused on improving hygiene practices and 

drinking water treatment for reducing child diarrhea and 

acute respiratory infections.16,18-22 In addition to that, 

there are other studies targeting water storage and 

sanitation interventions in household settings reported the 

reduction of diarrhea among members.16,23,24 

Extensive morbidity from infectious diseases was 

reported to be imposing adverse effects on the growth and 

development of the children in Bangladesh.25 Households 

in rural areas usually lacked hand washing location and 

compliance to hand washing practice was also poor 

among both children and their caregiver in Bangladesh.26 

According to the Bangladesh National hygiene baseline 

survey around two-third of the toilet and four-fifths of the 

drinking, water points were unclean.26 Evidence 

indicating that numerous infectious diseases are related to 

the home environment such as airborne microorganisms, 

mites, and insects and beetles may be the cause of 

respiratory diseases such as asthma.27 However, to our 

knowledge, no study has been conducted in Bangladesh 

regarding household hygiene practices and their 

association with the occurrence of infectious diseases. We 

aimed to describe the frequencies of personal hygiene 

practices, household hygiene practices, and their 

association with the incidence of infectious diseases.  

METHODS 

Study site and participants 

The study was carried out in the Jelepara, Guccha Gram, 

and Jamla area in Dumki Upazilla of Patuakhali district, 

Bangladesh. Verbal autopsy was taken from all mothers 

with children aged 6 months to 59 months and an 

observational study was carried out in their household. 

Children younger than six months were excluded as most 

of them were breastfed and had less exposure to drinking 

water and contaminated food. Participants were selected 

by the snowball sampling method. The study was 

conducted among 154 mothers. Among all the mothers, 

141 had 1 child and 13 had 2 children each aged between 

6 months to 59 months. Therefore, total of 167 children 

participated in the study.  

Data collection 

Data were collected as part of a baseline survey in 

research for preventing diarrheal disease through personal 

hygiene and kitchen sanitation in Dumki Upazila. A 

structured questionnaire that included a total of 45 

questions was used to collect data and the questionnaire 

consisted of five sections; general information, personal 

hygiene, kitchen sanitation, environmental information, 

and observation. Several food-hygiene practices of 

mothers were measured including proper hand washing, 

hand-washing before food preparation, washing-method 

of utensils; such as cups, bowls, and spoons, separation of 

utensils; such as cutting boards or knives for raw or 

cooked food, and the location where food was prepared 

for cooking. Proper hand washing practice was measured 

according to world health organization (WHO) 

guideline.28 We collected data regarding infectious 

diseases like diarrheal diseases and respiratory infections 

during the last 3 months by the recall method. We also 

observed the hygiene practices and status of kitchen 

sanitation through direct observation. In this study, we 

considered possession of a refrigerator as a reflection of 

the economic status of the household; therefore, we also 

included this variable in the model.  

Statistical analysis 

All statistical analyses were performed using the SPSS 

statistical software package for Windows (version 22.0; 

IBM SPSS Inc.). Descriptive statistics were used to 

describe the different variables of hygiene practices and 

kitchen sanitation status. To explore the association 

between dependent and independent variables, we 

conducted binominal logistic regression analysis.  

RESULTS 

Sociodemographic status  

The mean age of 167 children was 2.78 years; standard 

deviation (SD)=1.44 years. Besides, 66.2% were aged 

between 6 months to 36 months, and all of them were 

taken care of by their mother. All children had started 

receiving some additional solid and semi-solid food other 

than breastmilk before the survey period. The mean age 

of the mothers was 27.0 (SD=4.71) years. Regarding the 

education of mothers, 80 (52.0%) attended at least 

primary school, 40 (26.0%) attended secondary school 

and most of them (153; 99.35%) were homemakers. 

About 39% of the family possessed a refrigerator which 

was considered as the reflection of family income. 

Monthly income of fathers was ≤10,000 (62.3%), 

≤20,000 (30.4%) and above 20,000 (7. 3%). Most of the 

147 (95.5%) lived in a nuclear family and the rest 7 

(4.5%) lived in a joint family (Table 1).  

Status of personal hygiene practices 

Knowledge about proper hand washing practice was very 

poor (N=21; 13.6%) among mothers. Almost all mothers 

reported that they washed their hands before preparation 

of foods and before feeding children, among them only 

48 (31.2%) mothers reported that they washed their hands 

with soap, 83 (53.9%) with only water, and 23 (14.9%) 
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sometimes used soap to wash their hands before feeding 

their child.  

Table 1: Socio demographic status. 

Characteristic N % 

No. of children below 5 years age 

1 141 91.6 

2 13 8.4 

Age of last children (years) 

1 39 25.3 

2 35 22.7 

3 28 18.2 

4 25 16.2 

5 27 17.5 

Mothers education 

Primary level 80 51.9 

High School level  40 26.0 

College 25 16.2 

University 8 5.8 

Mothers occupation 

Homemaker 153 99.35 

Employee 1 0.65 

Family income (monthly) 

≤10,000 96 62.3 

≤20,000 47 30.4 

Above 20,000 11 7.3 

Possession of refrigerator 

Yes 60 39 

No 94 61 

Besides, all mothers reported that they wash their hands 

with soap after the toilet. Analysis of the hand-washing 

practice of children revealed that 61 (39.6%) and 108 

(70.2%) children were washed hands with soap before 

eating by their mother and eating by themselves 

respectively. Besides, the study found all children always 

washed their hands with soap after the toilet (Table 2).  

Kitchen Sanitation practices 

Table-3 shows that about 105 (68.2%) mothers prepared 

food on the ground and 49 (31.8%) prepared on 

impervious layer or table. All mothers used separate 

utensils for keeping cooked and raw food. Only 4 (2.6%) 

mothers washed vegetables before cutting and the rest 

180 (97.4%) washed after cutting. To keep cooked food, 

93 (60.4%) mothers used Almira, 49 (31.8%) on the table 

with cover, and 12 (7.8%) on the floor. To wash utensils, 

111 (72.1%) mothers used tube well water, 42 (27.3%) 

used pond water, and all of them used detergent to wash 

utensils. For cooking purposes 109 (70.8%) mothers used 

tube well water and 45 (29.2%) used pond water, and 

none of them boiled pond water before cooking. Most of 

the mothers did not know how to keep raw food and 

processed food in a freeze. However, they heated food 

when reused freezing food and most of them used leftover 

food with reprocessing or heating again. About 75 

(48.7%) mothers cut animal products inside of the kitchen 

and 73 (47.4%) cut outside of the kitchen.  

Table 2: Status of personal hygiene practices of 

mother and child. 

Characteristics 

 (onsite condition) 
N % 

Proper handwashing system 

Know 21 13.6 

Did not know 133 86.4 

Wash hand before cooking 

Yes 154 100 

No 0 0 

Hand washing before feeding a child (mother’s 

hand) 

Yes 154 100 

No 0 0 

Sometimes 0 0 

Handwashing with soap before feeding a child 

(mother’s hand) 

Yes 48 31.2 

No 83 53.9 

Sometimes 23 14.9 

Ensure handwashing when the child was eaten by 

mother (child’s hand) 

Yes 61 39.6 

No 88 57.1 

Sometimes 5 3.2 

Ensure handwashing with soap when children were 

eating them-self (child’s hand) 

Yes 108 70.2 

No 45 29.2 

Sometimes 1 .65 

Handwashing with soap after toilet (child’s hand) 

Yes 154 100 

No 0 0 

Handwashing with soap after toilet (mothers’ hand) 

Yes 154 100 

No 0 0 

Status of environmental hygiene or sanitation 

In terms of sanitation, table-4 shows all households had a 

private toilet, and of these, 99 (64.3%) had concrete 

cemented (paka) toilet, 54 (35.1%) did not have concrete 

cemented toilet (kacha) toilet, and 78 (50.5%) toilets had 

proper hand washing facility beside the toilet. As for 

water management, the households in the Dumki Upazila 

use several water sources, such as tube well, ponds, and 

sometimes river water. All families used tube well water 

for drinking. 21 (13.6%) families had a water storage tank 

and 133 (86.4%) had no storage tank and 66.7 % of 

families (those had storage tanks) cleaned their storage 

tank at least once every month. The waste disposal areas 

were open, never cleaned, and 2 to 10 meters away from 

the kitchen area. About 116 (75.3%) families claimed 

about insects and rodents attack in the kitchen and from 
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the observation, we found 81 (52.6%) number of kitchens 

didn’t have a proper drainage system. 

Table 3: Status of kitchen sanitation. 

Characteristics (onsite condition) N % 

Place of preparing food 

On ground 105 68.2 

On table/ impervious layer 49 31.8 

Separating raw and cooked food 

Yes 154 100 

No 0 0 

Kept cooked food 

In almira 93 60.4 

On table 49 31.8 

On floor 12 7.8 

Used water for cooking 

Tube well 109 70.8 

Pond 45 29.2 

River 0 0 

Used water for washing utensil 

Tube well 111 72.1 

Pond 42 27.3 

River 0 0 

Other 1 0.6 

Boiling water when used pond water 

Yes 0 0 

No 154 100 

Used detergent for washing utensil 

Yes 154 100 

No 0 0 

Water pot 

Covered 131 85.1 

Uncovered 23 14.9 

Cut animal products 

Inside of kitchen 75 48.7 

Outside of kitchen 73 47.4 

Other 6 3.9 

Washing vegetables 

Before cutting 4 2.6 

After cutting 150 97.4 

Prevalence of childhood infectious disease 

The study found a total of 76 (49.4%) children were 

suffering from fever, 23 (14.9%) children were suffering 

from diarrheal disease, 7 (4.6%) children were suffering 

from the common cold, and 48 (31.1%) were suffering 

from other diseases last 3 months. Other diseases were 

including vomiting, pox, polio, headache, stomach ache, 

anemia, allergy, etc.  

The prevalence of diseases was significantly higher 

among children aged less than 3 years than among 

children aged 4 to 5 years (Table 5). 

 

Table 4: Status of environmental sanitation. 

Characteristics  

(onsite condition) 
N % 

Private toilet  

Yes 154 100 

No 0 0 

Concrete cemented toilet  

Yes (paka) 99 64.3 

No (kacha) 54 35.1 

Others 1 0.6 

Source of water for drinking water 

Tube well 154 100 

Pond 0 0 

others 0 0 

Had water storage tank  

Yes 21 13.6 

No 133 86.4 

Waste disposal system  

Open 154 100 

Closed 0 0 

The proper drainage system at the kitchen 

Yes 72 47.4 

No 81 52.6 

Had insect attack  

Yes 116 75.3 

No 38 24.7 

Proper hand washing facilities near the toilet 

Yes 78 50.6 

No 76 49.4 

Table 5: Children suffered from infectious disease in 

last 3 months. 

Name of the disease N % 

Fever 76 49.4 

Diarrhea 23 14.9 

Cold 7 4.6 

Others 48 31.1 

Association between infectious diseases and hygienic 

practices 

Two variables, which showed significant associations 

with the prevalence of diarrhea and maternal hygienic 

practices, were: mother’s hand washing with soap before 

feeding child and child’s hand washing when the child is 

eaten by mother in bivariate analysis. Binominal logistic 

regression revealed that children whose mothers washed 

hands with soap before feeding the child were less 2.3 

(95% confidence interval (CI): 1.5-4.1, p<0.05) times less 

likely to be infected with infectious diseases. Besides, 

children who washed their hands before eating were 3.4 

times (95% CI: 1.8-5.7, p<0.05) less likely to be infected 

with infectious diseases.  
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DISCUSSION 

It is evident that proper hand washing significantly 

reduces the spread of infectious diseases and promotes 

wellness in child care.29 Paediatrics and child health 

of Oxford University suggests that washing both mother’s 

and their kids’ hands are the best things to stop the spread 

of germs.30 While all the mothers in our study reported 

that they wash their hands before feeding their child, the 

number of children ensured wash their hands with soap 

when they fed by their mother is poor (39.6%). Our 

research observed that hand hygiene practices of both 

mother and child have a significant effect on the 

incidence of infectious diseases among children, among 

them fever and diarrhea were most common. However, 

our study found some potential reasons for such poor 

hand hygiene practices among mothers and children. First 

of all our study found over half of the mothers wash 

hands with just water and they have a lack of knowledge 

about proper hand washing practices (Table 2). 

A large portion (68.2%) of the mothers cook on the 

ground which is considered an important route of 

transmission of diarrheal pathogens.31 The practice of 

preparing foods on the ground is a traditional custom in 

Bangladesh, especially in rural areas. However, this 

custom may increase the possibility of food 

contamination and could cause intestinal infectious 

diseases among children. Moreover, almost all the 

mothers (97.4%) wash the vegetables after cutting it 

while it is recommended to wash the vegetables before 

cutting them down.32,33 Besides, most of the mothers were 

found with good practice of keeping cooked foods and 

washing the utensils (Table 3). However, the results of 

this study suggest that food hygiene practices among 

mothers were inadequate which might have an important 

impact on the prevalence of diarrhea among children.  

Hand washing practice among both mothers and children 

after the toilet is satisfactory. Almost all the participants 

self-reported their hand washing compliance after the 

toilet. However, half of the households in our study area 

did not have a hand washing facility near the toilet, which 

is considered a barrier to hand washing compliance.34 

Limitations 

This study has certain limitations. First, hygiene practices 

were graded based on self-reported behaviors of the 

mothers which might be subjected to inaccuracy. 

Therefore further investigation using the observational 

method is required. Second, this study only reached the 

mother considering them as the regular caretaker of the 

baby, while other family members also take care of the 

baby in the same household. Third, the duration and 

temperature of boiling water were not clearly defined.  

CONCLUSION 

Hand washing of both mother and her child during 

feeding significantly affects the incidence of infectious 

diseases among children. Besides mothers lacked hand 

washing knowledge. Hand washing agents were 

inadequate and compliance to hand washing was poor. 

Therefore, this study assumed that washing hands with 

just water and lack of proper hand washing knowledge 

were the potential reason for poor hand washing practice 

among mother and their child. Therefore the continuous 

focus is needed on the mother's awareness construction to 

increase the compliance to hand washing practice among 

mothers as well as their child with soap, especially during 

child feeding. In addition to that, improving household 

sanitation practices could be an efficient strategy to 

prevent infectious diseases among kids.  
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