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	ABSTRACT

Background: Undernutrition remains a major public health concern in developing countries, contributing significantly to childhood morbidity and mortality. In India, particularly in rural settings such as Bihar, the burden of undernutrition continues to impede child growth and development. This study aimed to assess the prevalence of undernutrition and its association with selected socio-demographic factors among children aged 1–5 years in a rural area of Bihar. Methods: A community-based, cross-sectional descriptive study was conducted in a rural village of Patna district, Bihar. The study included 150 children aged between 1 and 5 years. Data were collected using a structured questionnaire administered through household surveys. Anthropometric measurements were recorded following WHO standard guidelines. Nutritional status was categorized based on weight-for-age (underweight), height-for-age (stunting), and weight-for-height (wasting). Statistical analysis was performed using SPSS version 23.0. Results: The study revealed a high prevalence of stunting (67.33%) and underweight (30.66%) among the participants. Severe stunting was observed in 58% of children, while 22% were moderately underweight. A higher likelihood of undernutrition was found among children with low birth weight and those born as the third child or later. Children of higher birth orders (≥3) had increased odds of being underweight, stunted, and wasted compared to those with first or second birth orders. Conclusion: Undernutrition remains a critical challenge among preschool-aged children in rural Bihar, with stunting being the most prevalent form. Targeted interventions to improve child feeding practices, maternal education, and awareness regarding early childhood nutrition are essential to mitigate the burden of undernutrition and improve child health outcomes in rural communities.
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Introduction

The initial five years of life are fundamental to an individual’s overall growth and development, laying the groundwork for cognitive, emotional, social, linguistic, and physical development. In developing countries such as India, childhood undernutrition continues to be a significant public health challenge and a barrier to socio-economic development. The National Family Health Survey (NFHS-5) data highlights a strong association between underweight prevalence and under-five mortality rates in India1. Furthermore, a wide array of global research has shown that early-life malnutrition adversely affects cognitive abilities, academic performance, and general health, which in turn hampers adult productivity and economic outcomes2. Thus, childhood malnutrition in India has substantial implications for human capital development and national economic progress. Malnutrition in Indian children encompasses both acute and chronic forms-evident through indicators such as underweight (low weight-for-age), stunting (low height-for-age), and wasting (low weight-for-height). In rural India, 33.8% of children under five are underweight, 37.3% are stunted, and 19.5% are wasted1. Specifically in rural Bihar, the prevalence is higher, with 41.8% underweight, 43.9% stunted, and 23.1% wasted among children below five years of age.

The problem is multifaceted, with contributing factors including poverty, poor purchasing capacity, inadequate healthcare access, limited nutritional knowledge, maternal illiteracy, and entrenched socio-cultural beliefs. These determinants often coexist and exacerbate health inequities in rural regions, which also bear a disproportionate burden of child morbidity, mortality, illiteracy, and poverty. The level of maternal education and household income are critical in determining knowledge and practices related to exclusive breastfeeding and appropriate complementary feeding. A lack of awareness and persistent breastfeeding myths also contribute to undernutrition. Rural mothers, in particular, face multiple disadvantages including low income, limited education, and restricted access to breastfeeding information compared to their urban counterparts3. Hence, the nutritional status of a child is not only a reflection of individual health but also an indicator of community well-being. This study was therefore conducted to estimate the prevalence of undernutrition and explore its association with socio-demographic determinants among children aged  1–5 years in a rural region of Bihar.

Materials and Methods

A community-based cross-sectional study was conducted in Ghoswari village of the Babatpur block, situated in rural Patna, Bihar. Data collection was carried out through house-to-house surveys and visits to local Anganwadi centres. Mothers were the preferred respondents; however, in their absence, information was collected from fathers or other guardians present during the household visit.

Sample size: The formula N = 4pq/l2 was used to get the sample size.
 
where p is the percentage of the population that processes the relevant feature.

Q= (p-1) and l = allowable error

With an acceptable error of 5% at the 95% CI and a 43.9% prevalence1 of height for age (stunted), the sample size is N = 4 × 0.439 × 0.561 / 0.1× 0.1 ≈ 98.5.

 
Taking into account 10% of non-respondents, the sample size was 118.  Despite the fact that the estimated sample size was 118, 150 children aged 1 to 5 were selected for the study.

Inclusion Criteria: Children aged 1–5 years accompanied by a parent or guardian.

Exclusion Criteria: Children with acute/chronic illnesses, genetic disorders, or unavailable birth records were excluded.

Data Collection Tools and Techniques:

Structured Interview: A pre-tested, structured questionnaire was administered in the local language to collect data on socio-demographic factors including age, caste, religion, family size, socioeconomic status (SES), and parental education. Information on infant and child feeding practices such as initiation of breastfeeding, colostrum feeding, pre-lacteal feeding, exclusive breastfeeding up to six months, and timing of complementary feeding was also noted. Child age was confirmed using birth certificates or records from Anganwadi centres.

Anthropometric Measurements: Measurements were conducted following WHO protocols 4. Parents were instructed to bring children to the Anganwadi centres for accurate assessments. Weight was measured using UNICEF-WHO standard Salter weighing scales. Stature for children above two years was measured using a stadiometer, while recumbent length was recorded for children below two years or shorter than 85 cm using an infantometer. All instruments were calibrated prior to use.

Based on weight, height, and age, three key indices were used to assess nutritional status5:

· Underweight (low weight-for-age)

· Stunting (low height-for-age)

· Wasting (low weight-for-height)

Statistical Analysis: Data was entered into Microsoft Excel and analyzed using SPSS version 23.0 (IBM Corp., Chicago, IL, USA). Categorical variables were presented as percentages, and associations between variables were evaluated using Pearson’s Chi-square test. A p-value of <0.05 was considered statistically significant.

Results and Discussion

	Socio-Demographic Profile: Of the 150 children enrolled, 53.32% were aged 36–60 months, while 46.66% were between 12–36 months. Males accounted for 54.66% of the sample, with females comprising 45.33%. Majorities (64.66%) were Hindu, and the rest (35.33%) were Muslim. Nuclear families represented 53.33% of the households. Most parents were uneducated. The socio-demographic profile has been tabulated in Table-1.


	Table-1: Socio-demographic profile of the subjects (n=150)



	
	Socio-Demographic Data
	%

	
	Age (in months)


	36 – 48
	20.00

	
	
	48 – 60        
	26.66

	
	
	12 – 24
	22.66

	
	
	24 – 36
	30.66

	
	Gender
	Boys
	45.33

	
	
	Girls
	54.66

	
	Religion
	Muslim       
	64.66

	
	
	Hindu
	35.33

	
	Type of family
	Joint            
	53.33

	
	
	Nuclear
	46.66

	
	Educational Status (Mother)
	Illiterate      
	24.66

	
	
	Literate
	74.66

	
	Educational Status (Father)
	Illiterate      
	36.66

	
	
	Literate
	62.0


Approximately 60% of children were born through normal vaginal delivery, and nearly half had a birth weight below 2.5 kg. A notable proportion of boys (23.52%) and girls (12.19%) were not fully immunized. Most children, irrespective of gender, had received breast milk. All the details had been tabulated in table 2.

	Approximately 60% of children were born through normal vaginal delivery, and nearly half had a birth weight below 2.5 kg. A notable proportion of boys (23.52%) and girls (12.19%) were not fully immunized. Most children, irrespective of gender, had received breast milk. All the details had been tabulated in Table- 2.
	Table -2: Birth history, immunization and feeding practices of the subjects (n=150)

	
	Characteristics
	Girls (n=82)
	Boys (n=68)

	
	
	No.
	%
	No.
	%

	
	Birth type
	Normal
	 50
	60.97
	41
	60.29 

	
	
	Caesarean Section
	32
	39.02 
	27
	39.7 

	
	Birth weight (kg)
	<2.5
	40
	48.78 
	34
	50.0

	
	
	>2.5
	42
	51.21 
	34
	50.0 

	
	Immunization status
	Yes
	72
	87.8 
	52
	76.47 

	
	
	No
	10
	12.19 
	16
	23.52 

	
	Breast feeding
	Yes
	76
	92.68 
	65 
	95.58 

	
	
	No
	06
	7.31 
	  3
	  4.41 


Prevalence of Undernutrition 

Underweight (Weight-for-Age): The overall prevalence of underweight was 30.66%, with boys (41.17%) more affected than girls (21.94%). Moderate underweight was observed in 22%, and severe underweight in 8.66%. Gender difference was statistically significant (p=0.033). This prevalence is lower than that reported by NFHS-5 for Bihar, but comparable to findings from studies in Haryana6, Chhattisgarh7, and Andhra Pradesh8, which reported underweight prevalence between 35% and 38.3%. Higher prevalence was reported in Bastar, Chhattisgarh (44.3%) 9 and rural Karnataka (52%)10.
Wasting (Weight-for-Height): Wasting was observed in 6.0% of the sample. Boys (7.35%) were more affected than girls (4.86%). Moderate wasting was present in 3.65% of girls and 4.41% of boys, while severe wasting affected 1.21% of girls and 2.94% of boys. The association with gender was not statistically significant (p=0.449). The rate observed was considerably lower than the 23.1% reported by NFHS-5 for rural Bihar, but aligned with findings from Kalaburagi, Karnataka (10.9%)11. Studies in Anantapur 12 and Chhattisgarh9 reported significantly higher rates.
Stunting (Height-for-Age):  Stunting was prevalent in 67.33% of children, with girls (69.5%) marginally more affected than boys (65.7%). Severe stunting was observed in 58% of the cohort, with a higher prevalence among girls (62.19%) than boys (52.94%). Though differences were noted, the association with gender was not statistically significant (p=0.893). The high prevalence exceeds figures from similar studies conducted in Haryana6, Chhattisgarh9, and Karnataka 10, where stunting rates ranged between 40.7% and 54%.
Association with Socio-Demographic Factors: Children with low birth weight had higher odds of being underweight and stunted; however, the associations were statistically non-significant (p=0.655 and p=0.997 respectively). Higher birth order was associated with increased prevalence of underweight, stunting, and wasting, though significance was found only for wasting (p=0.002).
Children from joint families were more likely to be underweight and wasted than those from nuclear families, although these associations were also statistically insignificant. The lack of awareness due to illiteracy and the dilution of resources in larger families could explain this trend. Similar findings were noted in studies from Patan, Gujarat14 and Pune slums13.

Stunting emerged as the most prevalent form of undernutrition (67.33%), followed by underweight (30.66%) and wasting (6%).  A similar distribution pattern was reported in Gwalior city slums15. Compared to NFHS-5 rural Bihar data, this study found higher stunting but lower wasting. The elevated prevalence may be due to poor feeding practices, inadequate micronutrient intake, and frequent infections such as respiratory illnesses and anemia. Additional contributing factors include poverty, food insecurity, poor sanitation, and lack of clean water, all of which heighten the risk of disease and undernutrition.

The present study showed the higher prevalence of stunting (67.33%) which was not in agreement with other studies 7, 11. Studies conducted in rural are of Haryana 6, Chhasttigarh 9 and Karnataka 10 reported high prevalence of stunting 41.3%, 40.7% and 54.0% respectively but they are not as higher as the prevalence of present study.  All the data has been tabulated in table 3.

	Table -3: Prevalence of undernutrition among children using the WHO child growth standards. 

	Characteristics
	Girls (n=82)
	Boys (n=68)
	Total (n=150)

	
	No.
	%
	No.
	%
	No.
	%

	Weight for age (Z-score)
	No underweight (≥2SD)
	64
	78.04
	40
	58.82
	104
	69.33

	
	Moderate underweight (≤2SD)
	12
	14.63
	21
	30.88
	  33
	22.00

	
	Severe underweight (≤3SD)
	  6
	  7.31
	  7
	10.29
	  13
	  8.66

	χ2=6.823, df=2, P=0.033*

	Weight for height                    (Z-score)
	No wasting (≥2SD)
	77
	93.9
	64
	94.11
	141
	94

	
	Moderate wasting (≤2SD)
	  3
	3.65
	  3
	  4.41
	    6
	  4

	
	Severe wasting (≤3SD)
	  1
	1.21
	  2
	  2.94
	    3
	  2

	χ2=1.6, df=2, P=0.449NS

	Height for age (Z-score)
	No stunting (≥2SD)
	25
	30.48
	24
	35.29
	49
	32.66

	
	Moderate stunting (≤ 2SD)
	  6
	  7.31
	  8
	11.76
	14
	  9.33

	
	Severe stunting (≤ 3SD)
	51
	62.19
	36
	52.94
	87
	58.00

	χ2=0.227, df=2, P=0.893NS 


A Chi-square test of association was done to explore potential relationships among the variables studied. The analysis indicated that infants with low birth weight were more likely to experience underweight and stunted growth when compared to those with normal birth weights. However, the Chi-square values for underweight (χ²= 0.846, p = 0.655) and stunted growth (χ² = 0.005, p = 0.997) showed no statistically significant association, as p-values were greater than 0.05.

Children of higher birth orders (third and above) showed a greater tendency toward being underweight, stunted, and wasted in comparison to children born as first or second child. Despite this trend, statistical significance was observed only for wasting (p = 0.002), while results for underweight (p = 0.328) and stunting (p = 0.353) did not reach statistical significance.

It was also noted that children born with lower birth weights had a higher likelihood of being underweight and stunted. Likewise, those with higher birth orders had an increased risk of undernutrition (underweight, stunted, and wasted), findings that align with a similar study conducted in urban slums of Pune.

In terms of family structure, children from joint families were found to have higher rates of underweight and wasting compared to those from nuclear families, although the differences were statistically non-significant (p>0.05). This could be attributed to larger household sizes or lower levels of literacy among members of joint families. These factors may result in inadequate knowledge about child nutrition, healthcare, and hygiene, leading to insufficient care. Additionally, resource constraints in joint families due to more dependents could contribute to malnutrition. These results are consistent with findings from a study involving children aged 1 to 5 years in rural Patan, Gujarat.

In the present study, the prevalence of stunting was highest at 67.33%, followed by underweight at 30.66%, and wasting at 6% among children aged 1–5 years. This distribution pattern was comparable to findings from a study conducted in the slums of Gwalior. When compared with the NFHS-5 (Bihar) data, the current study showed a higher prevalence of stunting, while wasting rates were comparatively lower.

The elevated levels of undernutrition, particularly stunting, could be attributed to poor infant and young child feeding practices—such as premature or delayed initiation of complementary feeding—and a lack of essential micronutrients. Other contributing factors might include frequent respiratory infections and deficiencies in micronutrients such as vitamin A and iron. Additionally, broader socioeconomic challenges like limited access to healthcare, persistent food insecurity and poor environmental conditions (inadequate sanitation, contaminated water sources) may further increase vulnerability to malnutrition. Chi-square test results are presented in Table 4.

	Table 4: Association of various socio-demographic factors with nutritional status



	Birth weight

	Particulars 
	Weight for age (Underweight)                    (n=150)
	Height for age (Stunting)

(n=150)
	Weight for height (Wasting)

(n=150)

	
	Severe
	Moderate
	Normal
	Severe
	Moderate
	Normal
	Severe
	Moderate
	Normal

	
	No
	%
	No
	%
	No.
	%
	No.
	%
	No
	%
	No
	%
	No
	%
	No
	%
	No
	%

	≤2.5
	6
	7.89
	19
	25.0
	51
	67.10
	44
	57.89
	7
	9.21
	25
	32.89
	3
	3.94
	3
	3.94
	70
	92.10

	>2.5
	7
	9.45
	14
	18.91
	53
	71.62
	43
	58.10
	7
	9.45
	24
	32.43
	0*
	0.0
	3
	4.05
	71
	  95.94

	Total
	13
	8.66
	33
	22.0
	104
	69.33
	87
	58.0
	14
	9.33
	49
	32.66
	3
	2.0
	6
	40.0
	141
	94.0

	
	χ2=0.846, df=2, p=0.655
	χ2=0.005, df=2, p=0.997
	χ2=2.981, df=2, p=0.225

	Birth order

	1st   
	6
	16.66
	  6
	  16.66
	24
	66.66
	22
	61.11
	  4
	11.11
	10
	27.77
	0*
	  0.0
	0*
	0.0
	  36
	100.0

	2nd 
	1
	3.84
	8
	30.76
	17
	65.38
	17
	65.38
	4
	15.38
	5
	19.23
	 0
	0.0
	0*
	0.0
	26
	100.0

	3rd 
	3
	11.11
	4
	14.81
	20
	74.07
	12
	44.44
	2
	7.4
	13
	48.14
	 3
	11.11
	3
	11.1
	21
	77.77

	≥4th 
	3
	4.91
	15
	24.59
	43
	70.49
	36
	59.01
	4
	6.55
	21
	34.42
	 0*
	0.0
	3
	4.9
	58
	95.08

	Total
	13
	8.66
	33
	22.00
	104
	69.33
	27
	58.0
	14
	9.33
	49
	32.66
	 3
	2.0
	6
	4.0
	141
	94.00

	
	χ2=6.919, df=6, p=0.328
	χ2=6.663, df=6, p=0.353
	χ2=20.689, df=6, p=0.002

	Type of Family

	Nuclear
	7
	8.75
	15
	18.75
	58
	72.50
	46
	57.50
	7
	8.75
	27
	33.75
	0*
	0.0
	1
	1.25
	79
	98.75

	Joint
	6
	8.75
	18
	25.71
	46
	65.71
	41
	58.57
	7
	10.0
	22
	31.42
	3
	4.28
	5
	7.14
	62
	88.57

	Total
	13
	22.0
	33
	22.0
	104
	58.0
	87
	58.00
	14
	9.33
	49
	32.66
	3
	2.0
	6
	4.00
	141
	94.00

	
	χ2=1.072, df=2, p=0.585
	χ2=0.131, df=2, p=0.936
	χ2=7.081, df=2, p=0.029

	Education of Mother

	Literate
	1
	2.85
	13
	37.14
	21
	60.00
	24
	68.57
	4
	11.42
	7
	20.00
	0*
	0.0
	1
	2.85
	34
	97.14

	Illiterate
	12
	10.43
	20
	17.39
	83
	72.17
	63
	54.78
	10
	  8.69
	42
	36.52
	3
	2.6
	5
	4.34
	107
	93.04

	Total
	13
	8.66
	33
	22.00
	104
	69.33
	87
	58.00
	14
	14.00
	49
	32.66
	3
	2.0
	6
	4.00
	141
	94.00

	
	χ2=7.110, df=2, p=0.029
	χ2=3.337, df=2, p=0.189
	χ2=1.110, df=2, p=0.574


Conclusion  

The findings of this study reaffirm that undernutrition—manifesting as stunting, underweight, and wasting- remains a significant health concern among children aged 1–5 years in rural Bihar. Interventions aimed at enhancing food and nutrition security, promoting maternal education, ensuring clean water, and improving sanitation are essential for reducing child malnutrition. Moreover, improving parental knowledge and practices regarding child feeding is critical. Caregivers should be encouraged to adopt balanced dietary practices using locally available foods, alongside techniques such as germination, fortification, and fermentation to improve nutrient availability and absorption.
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