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Abstract 

Introduction: Child malnutrition is a pressing global public health issue, impacting both 

immediate health and future development. Adequate nutrition is a crucial aspect of public 

health, with maternal nutritional knowledge playing a vital role in ensuring optimal growth 

for children. Insufficient awareness about nutrition, even in households with sufficient 

resources, can result in poor outcomes for children.  

Aim: This study aimed to explore the relationship between maternal nutrition knowledge and 

Water, Sanitation and Hygiene (WASH) practices and its effect on the nutritional status of 

children 6–59 months in the Cumilla district, Bangladesh. 

Methods: A community-based cross-sectional study was carried out on 386 mother-child (6-

59 months) pairs from 7 villages of the Cumilla district, Bangladesh.The study was designed 

to assess nutritional knowledge, WASH practices of mothers and nutritional status of their 

children using structured questionnaire and anthropometric measures. Chi square test was 

performed to investigate the association between maternal nutritional knowledge, WASH 

practices, and the nutritional status of children. 

Results: The study revealed, the level of nutritional knowledge was average (72.3%) among 

mothers.The prevalence of stunting, underweight, wasting and overweight were 38.6%, 

16.9%, 11.9%, and 7.8% respectively. A strong relationship was found between nutritional 

knowledge, WASH practices of mothers and child’s stunting (p<0.05) respectively. Maternal 

nutritional knowledge also had a strong association with underweight where female child was 

more prone to underweight than its male counterpart (p<0.05). There was no significant 

association between maternal nutritional knowledge, WASH practices and wasting (p = 

0.224, p = 0.328) respectively. 

Conclusion: The study revealed elevated rates of stunting and overweight in children 

compared to the national average, while underweight prevalence was lower and wasting 

prevalence was similar. Therefore, it is crucial to tackle social and cultural issues and 

implement effective strategies to enhance maternal nutritional knowledge and WASH 

practices to mitigate malnutrition in the rural areas of Bangladesh. 

Key words: Nutritional knowledge; Wash practice; Nutritional status; Child malnutrition; 

Anthropometric measurement; Bangladesh. 

 

 

1. Introduction 



Nutritional status is a measure of an individual's nutrition, determined by both the quality of 

nutrients they ingest and their body's capacity to effectively utilize these nutrients for 

metabolic requirements (1). The nutritional status of children is crucial for community 

nutrition because it serves as a proxy indicator for determining the health of the population 

(2). A country's degree of development can be clearly seen in the health and nutrition of 

young children (3). From conception through adulthood, proper nutrition is essential for 

optimal growth, physical development, high levels of reproduction, and the ability of the 

body's immune system to function properly (4). In contrast, malnutrition comprises 

undernutrition (wasting, stunting, and underweight), vitamin and mineral deficiencies, 

obesity, and resultant non-communicable diseases linked to diet (5). Child malnutrition is a 

major global public health issue. In 2020, around 149 million children globally faced stunted 

growth, 40 million grappled with overweight problems, and 49 million suffered from wasting 

(6). Malnutrition poses a significant health challenge in low-income countries such as 

Bangladesh, with approximately 24% of children under 5 experiencing stunting, 11% 

wasting, 22% underweight, and 2.20% overweight, indicating a dual burden of malnutrition, 

and a slight disparity in the rate of stunting observed between urban (22%) and rural (24%) 

areas (7). Malnutrition has severe impacts on the health and growth of children, resulting in a 

greater chance of sickness and death, hindered physicaland cognitive development, and 

decreased productivity in adulthood (8). Child malnutrition is influenced by a range of 

factors, including demographics, environment, and socioeconomic conditions, where the 

pivotal role of maternal knowledge in infant and young child feeding (IYCF) and water, 

sanitation, and hygiene (WASH) practices is crucial for ensuring optimal nutrition; however, 

in low-income countries, the prevalence of inadequate maternal knowledge and suboptimal 

IYCF practices significantly contributes to elevated malnutrition rates (9). The lack of 

sufficient knowledge about nutrition among women is a fundamental reason for the 

widespread occurrence of undernourishment and deficiencies in essential nutrients, as 

women's knowledge about nutrition directly influences their attitudes and eating habits (10–

12). Mothers with a good grasp of nutrition and feeding methods were less likely to have 

malnourished children, while those with negative attitudes toward these practices were more 

prone to having malnourished children (13). Therefore, if a mother or caregiver enhances 

their knowledge, attitude, and practices related to child nutrition, it will lead to a substantial 

improvement in the child's nutritional well-being (14). In addition, a substantial body of 

evidence suggests that malnutrition is closely associated with poor WASH (water, sanitation, 

and hygiene) practices (15,16). However, it is concerning to note that the majority of 



individuals in developing countries continue to adhere to inadequate WASH practices 

(17,18). Notably, a study emphasized that children who dwell in dirty and unhealthy 

surroundings may develop malnutrition, even when they don't have diarrhea or intestinal 

worms (19). There is also a projection indicating that the enhancement of water, sanitation, 

and hygiene (WASH) practices could potentially save approximately 45% of child fatalities 

worldwide annually, which are directly linked to undernutrition (8,20). So, mothers who had 

more education, a higher income, and the ability to access healthcare services were more 

prone to having children with improved nutritional well-being (21). While previous studies 

have investigated the impact of maternal nutritional knowledge and Water, Sanitation, and 

Hygiene (WASH) behaviors on children's nutritional status in a general context, there is a 

notable gap in research regarding the rural population of the Cumilla district,which is located 

in the eastern part of Bangladesh and has a high prevalence of poverty and malnutrition 

(2,22). 

Hence, it is crucially needed to conduct a study to investigate the maternal nutritional 

knowledge and WASH practices among rural residents in Cumilla district, exploring their 

impact on children's nutritional well-being.This research aims to evaluate the nutritional 

knowledge, child feeding practices, and WASH behaviors of mothers, alongside assessing the 

nutritional status of children aged 6 to 59 months in the rural areas of Cumilla district. 

Furthermore, the study seeks to establish connections between maternal nutritional 

knowledge, WASH practices, and the nutritional status of children within the 6-59 months 

age group. This investigation holds significance in providing valuable insights into the 

contributing factors of child malnutrition in Cumilla district, offering a potential solution to 

the persistent issue in rural Bangladesh. The results could inform policymakers, public health 

professionals, and stakeholders, guiding the development of effective interventions and 

programs to enhance maternal knowledge, attitudes, and practices related to child nutrition, 

ultimately improving child health and nutritional outcomes. 

 

 

 

 

 



2. Methodology 

2.1 Study design 

The research adopted an analytical cross-sectional approach to gather data encompassing the 

anthropometric measurements of children, dietary habits, and sociodemographic profiles of 

households. Additionally, it explored the nutritional knowledge as well as the adherence to 

water, sanitation, and hygiene (WASH) practices among mothers residing in the rural regions 

of the Cumilla district. 

2.2 Study area  
 

Map 1: Study of Map area 

 

The survey was conducted in Cumilla, a south-eastern district of Bangladesh. The study was 

carried out in only seven villages: Hatigara, Raicho, Kalir Basar, Anandopur, Bakhrabad, 

Joshpur, and Kumarpushkurini. The villages were chosen at random from a pool of rural 

villages, and the households were likewise chosen at random from the villages. However, it's 

important to note that the sample cannot be considered fully representative of the entire 

population. 

2.3 Study population 

The sample population selected for the study was women of childbearing age and their 

children (6-59 months) residing in study area. A total of 386 households were chosen 

randomly with mother and children pairs from 7 selected villages, who willingly agreed to 

participate in the study. The number of mothers and under 5 children were equal to household 

number. The study includes children aged six months to 59 months. Mothers from each 

household provided information and answered related questions. 

2.4 Determination of Sample size 



The sample size was determined using an estimated prevalence (p) of child malnutrition in 

Cumilla among children in Cumilla district (2), with a margin of error of 5%, and a 

confidence interval of 95% for which z = 1.96. 

The minimum sample size was calculated using Cochran formula (23). 

𝑁 = z
2
pq ÷ d

2
 

Now, Sample size, 

𝑁 = z
2
pq ÷ d

2
 

    = (1.96)
2
×0.4664×0.5336 ÷ (0.05)

2
 

    = 382.42 

The estimated sample size was 382.42. However, 386 people in total were included in the 

study. In order to make up for the incomplete data, 4 additional respondents were recruited. 

2.5 Data collection: 

For data collection purposes, a validated structured questionnaire was used. The 

questionnaire was designed to gather information about anthropometry, nutritional 

knowledge, WASH practices and food frequency. The questionnaire was used in one-on-one 

interviews with participants to gather data.  

2.7 Data Collection period 

The survey was conducted from 10th December to 13th December, 2022 

2.8 Anthropometry 

Weighing scales were used to take the children's weights.Weight was measured down to the 

nearest 0.1kg when the subject was wearing minimal clothing.An infantometer was used to 

measure the recumbent lengths of children under the age of two. To the nearest 0.1 cm, 

measurements of length and height were taken. All anthropometric measures were carried out 

in accordance with the World Health Organization's best guidelines (24).  

2.9 Anthropometric data processing 

The child's anthropometric measurements were obtained by assessing their weight and height, 

which were then converted into nutritional status indicators known as z-scores. These 

indicators included weight-for-height (WHZ), weight-for-age (WAZ), and height-for-age 

(HAZ). The z-scores were determined based on a standard reference measurement using the 

ENA for SMART software. Specifically, the Height-for-Age z score (HAZ), Weight-for-Age 

z score (WAZ), and Weight-for-Height z score (WHZ) were calculated to evaluate the 



nutritional status of children under the age of five. The values of HAZ, WAZ, and WHZ were 

computed in accordance with the World Health Organization's 2006 growth standard (25). A 

child was considered underweight, stunted, or wasting if their weight-for-age, height-for-age, 

and weight-of-height Z-scores were all less than -2 standard deviations from the median 

value of reference (25,26). Children were categorized asunderweight (WAZ <-2 z-score), 

severely underweight (WAZ <-3 z-score); wasted (WHZ<-2 z score), severely wasted (WHZ 

<-3 z-score); stunted (HAZ <-2 z score), severely stunted (HAZ <-2 z-score) (25,26). 

2.10 Measurements of WASH Parameters  

A method comprised of 23 multiple-choice questions has been created by the researcher to 

evaluate women's nutritional knowledge. Every right answer was scored one, while every 

incorrect answer was received a score of zero. The score of WASH practices was arbitrarily 

divided into three categories: good WASH practices (17–23), average WASH practices (10–

16), and poor WASH practices (0–10). WASH score was computed as the sum of the four 

individual indicators: drinking water score (0–6 points), sanitation score (0–3 points), 

hygiene score (0–5 points), and hand washing score (0–12 points), with a maximum 

obtainable score of 26 points (27). 

2.11 Measurements of Nutritional Knowledge Parameters 

Maternal knowledge about child health and nutrition was evaluated using a structured 

questionnaire adapted from the Food and Agriculture Organization (FAO) (28). The 

questionnaire covered topics such as breastfeeding, colostrum, and the nutritional functions 

of specific foods. Their responses were rated on a scale from low, average, and high. A 

mother was asked 32 questions in all, with scores of 0–10, 11–21, 22–32 designating poor, 

average, and high nutritional awareness, respectively. 

2.12 Data analysis 

The collected data was appropriately coded and entered into a data entry software system. 

Data was then analyzed using the Statistical Package for the Social Sciences (SPSS) software 

(version 26.0 SPSS Inc. Chicago, II, USA). Descriptive analysis provided mean and standard 

deviation for continuous variables and frequency for categorical variables. 

Z-scores were calculated using the ENA for SMART software and then transferred to an 

SPSS spreadsheet (version 26) for further analysis. Both descriptive and inferential statistics, 

such as independent sample t-tests, were performed. The association between selected 

independent and dependent variables was evaluated using a Chi-square test. Furthermore, the 



association between different levels of maternal nutritional knowledge (poor, average, and 

high) and the nutritional status of children was assessed through Chi-square tests, with a 

significance level set at α less than 0.05. Similarly, the association between different levels of 

WASH practices of mothers (poor, average, and good) and nutritional status was analyzed 

using Chi-square tests with the same significance level of α less than 0.05. 

 

3. Result 

Table 1. Sociodemographic characteristics of mothers and children 

Variables Frequency Percentage 

Age of mothers (years) 

<20 59 15.3 

20-33 309 80.1 

>33 18 4.7 

Mean ± SD 25.03 ± 4.42 

Age of children (months) 

6-11 101 26.2 

12-24 103 26.7 

25-35 59 15.3 

>35 123 31.9 

Mean ± SD 26.43 ± 15.06 

Sex of children 

Male 184 47.7 

Female 202 52.3 

Occupation of mother 

Housewife 328 85.0 

Service holder 17 4.4 

Student 15 3.9 

Others 26 6.7 

Mother’s education level 

Upto primary 46 11.9 

Upto secondary 251 65.0 

Higher secondary 61 15.8 

Graduation 24 6.2 

Illiterate 4 1.0 

Household income (Thousands) 



<20 143 37.0 

20-50 181 46.9 

>50 62 16.1 

Mean ± SD 31917.10 ± 24036 

Household food expenditure (Thousands) 

<10 221 57.3 

>10 165 42.7 

Mean ± SD 11885 ± 6338 

 

3.1. Sociodemographic characteristics of mothers and children  

As shown in Table 1, 80.1 % of mothers were within the age group of 20–33 years. About 32 

of the children were within the age group of 35-59 months and 26% were within 12-24 

months. Nearly half of the children were male and remaining were female. The majority of 

the respondents, nearly two-thirds of the total population (65%), had attended secondary 

education. More than four-fifths (85%) of the mothers were housewives, and nearly half of 

the households had an average monthly income of BDT 20–50,000. While more than half of 

the households (57.3%) had a food expenditure of less than 10,000 BDT 

Table-2: Nutritional Knowledge of mothers 

 Frequency Percent 

 Low 61 15.8 

 Average 279 72.3 

 High 46 11.9 

 Total 386 100.0 

 

3.2. Nutritional knowledge of mothers 

The study findings revealed that 72.3% of interviewed mothers possessed average nutritional 

knowledge. Additionally, less than a quarter (11.9%) demonstrated high nutritional 

knowledge, while 15.8% of the surveyed mothers exhibited a low level of understanding of 

nutrition (Table 2). 

 

 

 

Table-3: WASH practice scores of mothers 



 

3.3 WASH practice scores of mothers 

Table 3 presents an overview of WASH (Water, Sanitation, and Hygiene) practice scores 

among mothers. It revealed that a significant majority of mothers, approximately 57.8%, 

exhibited good washing practices. On the other hand, 39.1% had average WASH practices, 

while only a small proportion, 3.1%, had poor WASH practices. 

Table-4: Nutritional status of children 

 

 Frequency Percent 

Weight for age (WAZ) 

Severely underweight 20 5.2 

Moderately underweight 45 11.7 

Normal 291 75.4 

Overweight 30 7.8 

Height for age (HAZ) 

Severely stunted 72 18.7 

Moderately stunted 77 19.9 

Normal 237 61.4 

Weight for height (WHZ) 

Severely wasted 21 5.4 

Moderately wasted 25 6.5 

Normal 340 88.1 

 

3.4 Nutritional status of under-five children 

A total 386 of under 5 children (male 184, female 202) were found in selected 386 

households. Around 38.6% of children were identified as stunted. While the prevalence of 

wasting, underweight, and overweight was 11.9%, 16.9%, and 7.8% respectively. While 

18.7% of the children were severely stunted, 5.4% were severely wasted and 5.2% were 

severely underweight. Mean (SD) age, height, and weight were 26.43 (5.06) months, 82.19 

 Frequency Percent 

 Poor 12 3.1 

 Average 151 39.1 

 Good 223 57.8 

 Total 386 100.0 



(12.96) centimeter, and 11.72 (3.68) kg respectively whereas mean anthropometry (weight, 

height) was greater among boys as compared to girls but not significantly. The stunting rate 

was very high than other forms of malnutrition. The prevalence of underweight and wasting 

were comparatively higher among female children (17.9% vs 15.7%) and (13.9% vs 10.3%). 

In contrast, prevalence of overweight and stunting were higher in male children (8.7% vs 

6.9%) and (42.9% vs 34.7%). 

 

 

Figure 1: WAZ, HAZ and WHZ of the children compare to WHO standards 

 

 

 

Table-5: Association between maternal nutritional knowledge and child nutritional 

status 

Variable /Category Underweight status F/x2 (p-value) 

Maternal nutritional knowledge Normal  Underweight  

Low 47 (77) 14 (23) 

8.9250 (0.012) Average 229 (82) 50 (18) 

High 45(97.8) 1 (2.2) 



Stunting status 

Maternal nutritional knowledge Normal Stunted  

Low 21 (34.4) 40 (65.6) 

26.654 (0.001) Average 179 (64) 100 (36) 

High 37 (80.4) 9 (19.6) 

Wasting status 

Maternal nutritional knowledge Normal Wasted  

Low 53 (86.8) 8 (13.2) 

2.294 (0.224) Average 242 (86.7) 37 (13.3) 

High 44 (95.6) 2 (4.4) 

 

3.5. Association between maternal nutritional knowledge and nutritional status of the 

children 

A chi-square analysis was conducted to examine the relationship between maternal 

nutritional knowledge and the nutritional status of their children. Statistically significant 

associations were found between maternal nutritional knowledge and stunting (p = 0.001) as 

well as between maternal nutritional knowledge and underweight (p = 0.012). These p-values 

are considered acceptable in the context of health-related research. However, no significant 

association was observed between maternal nutritional knowledge and wasting (p = 0.224). 

 

Table-6: Association between maternal wash score and child nutritional status 

Variable /Category Underweight status F/x2 (p-value) 

Maternal wash score Normal  Underweight  

Poor 8 (66.6) 4 (33.4) 

 

3.922 (0.141) 
Average 122 (80.8) 29 (19.2) 

Good 191 (85.6) 32 (14.4) 

Stunting status 

Maternal wash score Normal Stunted  

Poor 7 (58.3) 5 (41.7) 

9.053 (0.011) Average 79 (52.3) 72 (47.7) 

Good 151 (67.7) 72 (22.3) 

Wasting status 



Maternal wash score Normal Wasted  

Poor 9 (75) 3 (25) 

2.228 (0.328) Average 135 (89.4) 16 (10.6) 

Good 195 (87.4) 28 (12.6) 

 

3.6 Association between maternal WASH score and nutritional status of the children 

A chi-square analysis revealed a statistically significant relationship between maternal 

WASH score and stunting (p = 0.011). However, no significant associations were found 

between maternal WASH score and underweight (p = 0.141) or between maternal WASH score 

and wasting (p = 0.328). 

 

4. Discussion 

The results of the current study revealed critical insights into the complex interplay between 

maternal factors and child health outcomes, indicating a noteworthy connection between the 

nutritional status of children, specifically in terms of underweight and stunting, and both 

maternal nutritional knowledge and WASH practices. However, it was observed that wasting 

did not exhibit a significant association with either of these factors. 

The mean age of the mothers in this study was 25.03 ± 4.42 years, with 80.1% falling within 

the 20–33 years age range. This finding aligns with a study conducted in Nigeria, where they 

found a mean maternal age of 25.6 ± 4.16 years, with the majority (93.0%) falling within the 

reproductive age range (29).Mean age of the children were 26.43 ± 5.06 months in this study 

that is similar to a study conducted in Lahor, Pakistan (30). The study revealed that 65% of 

mothers had a secondary education, slightly higher than a study in Ghana (50%), and 

surpassing results in Egypt (31,32). Geographic variations might account for these 

differences. Bangladesh's functional literacy rate for females aged 11-45 in 2023 is 73.25% 

(33). While our study didn't find a significant correlation, other research in diverse settings 

has consistently shown the impact of parental education on the nutritional status of children 

under five (34,35). The study reveals that 72.3% of surveyed mothers possess average 

nutritional knowledge, while 11.9% have high knowledge and 15.8% exhibit a low level of 

nutritional understanding. This distribution contrasts with a different study reporting 40% 

with average knowledge, 17% with high knowledge, and 43% with low knowledge (30). 

Conversely, a separate study found 61.5% of caregivers demonstrating average nutritional 

knowledge, aligning closely with our findings (36). Notably, our study indicates a positive 



association between education and nutritional knowledge, with 65% of mothers having 

secondary education and 72% possessing average nutritional knowledge (37,38). 

Recognizing the pivotal role of nutrition awareness, especially in children, emphasizes the 

need to enhance caregiver or maternal nutritional knowledge in programs aimed at promoting 

nutrition (39). In our study, around 58% of mothers demonstrated good WASH practices, 

resembling findings from Nepal where 60% had similar practices(40). Our study revealed 

stunting, underweight, and wasting prevalence of 38.6%, 16.9%, and 11.9%, respectively. 

These rates were somewhat lower than reported in Afghanistan but higher than those in 

Ghana (36). Stunting prevalence notably exceeded the Bangladesh Demographic and Health 

Survey (BDHS) rate of 24%, while wasting aligned closely, and underweight was lower (7). 

A local Cumilla study reported rates of 40% for stunting, 31.2% for underweight, and 18.9% 

for wasting, with stunting resembling our findings. Another study in HidabuAbote District 

reported 47.6% for stunting, 30.9% for underweight, and 16.8% for wasting, with wasting 

similar to our study (2). Compared to Gumbrit and Gambia studies, our stunting rates were 

higher (41). Additionally, male children in our study exhibited higher rates of severe 

underweight (5.4%), severe stunting (22.3%), and severe wasting (6%) compared to females, 

differing from a study in Nigeria where female children had a higher rate of wasting (29). 

This study reveals significant associations between maternal nutritional knowledge and key 

child health indicators—underweight and stunting. Consistent with previous research, a 

correlation exists between a child's nutritional status and their mother's knowledge (30). 

Another study found a positive association between children's stunting and maternal 

nutritional knowledge and practices (42). These collective findings emphasize the crucial role 

of maternal nutrition knowledge in empowering mothers to adopt effective measures against 

child malnutrition. The study revealed a significant association between maternal Water, 

Sanitation, and Hygiene (WASH) practices and stunting (p = 0.011). However, no significant 

associations were found between maternal WASH practices and underweight (p = 0.141) or 

wasting (p = 0.328). This aligns with other studies, indicating a significant association 

between children's stunting status and mothers' WASH knowledge and practices, with p-

values below 0.05 in both cases (42,43). According to a UNICEF report, inadequate hygiene 

practices contribute to 50% of underweight cases in both mothers and children, primarily due 

to the link between diarrhea and malnutrition (44). In the developing world, preventable 

illnesses and deaths often stem from inadequate sanitation, limited clean water access, and 

poor hygiene practices and these factors lead to 1.9 million annual deaths in children under 

five due to diarrheal diseases related to WASH conditions (44). Malnourished children 



frequently experience diarrhea, and research indicates that five or more episodes of diarrhea 

in the first two years of life may contribute to 25% of stunting in infants under 24 months of 

age (45). Increased access to clean water and improved sanitation is consistently associated 

with a reduction in stunting (46). Global analysis of 171 Demographic and Health Surveys 

revealed a 27% reduced risk of stunted growth in children with access to improved sanitation 

facilities (47). An observational study in rural Bangladesh found that children in improved 

sanitation and hygiene environments were taller and had lower levels of stunting compared to 

those in unsanitary conditions (48). Improved access to clean water was associated with a 

lower risk of diarrhea and reduced mild or severe stunted growth (47). 

 

5. Conclusion 

The study revealed that most of the participants had attended secondary school. However, the 

majority of them had only average levels of nutritional knowledge. The study found a notably 

higher prevalence of stunting compared to the Bangladesh Demographic and Health Survey 

(BDHS), indicating a pressing issue of chronic malnutrition among the children studied. 

Wasting rates were similar to BDHS findings, while underweight rates were lower. 

Additionally, gender disparities were evident, with higher rates of underweight and wasting 

among female children and increased rates of overweight and stunting among male children. 

The research identified significant associations between maternal nutritional knowledge and 

child malnutrition, emphasizing the importance of maternal understanding of nutrition for 

child well-being. Furthermore, it highlighted a significant link between maternal WASH 

(Water, Sanitation, and Hygiene) scores and child stunting, underscoring the role of proper 

WASH practices in child health and nutrition. These findings have the potential to address 

child malnutrition in rural Bangladesh, offering valuable insights for policymakers and public 

health professionals to develop effective strategies and interventions improving child health 

and nutrition in the Cumilla district. 
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