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ABSTRACT 

 Malnutrition is one of the leading causes of morbidity and mortality among children under the age of 5 years in low 

and middle income countries like India. Children with severe acute malnutrition (SAM) are more likely to die than children 

without malnutrition. The anthropometric measurements of under 5 children have not been clearly assessed in Indian 

scenario. The objectives of study were to assess the anthropometric measurement, proportion of malnutrition among children 

aged 0-60 months and its correlation with socio-demographic factors with special reference to tribal population, in the Gondia 

district in Maharashtra. This study was a hospital-based observational study, conducted in GMC, Gondia. The WHO growth 

standards were used to calculate conventional indices of malnutrition (underweight, stunting and wasting) and composite 

index of anthropometric failure (CIAF). Univariate, bivariate and multiple logistic regression analysis was also used to find out 

the correlates of malnutrition. The participants were universal sample of 72 children (9 tribal and 63 non-tribals) was included 

in this study selected from immunization OPD of tertiary care centre over the period of 2 months. Overall, the proportion of 

malnourished children (MAM) under the age of 5 years was 73.6% and SAM was 52.8%. The current study states that the 

proportion of underweight, stunting and wasting was 54.17%, 36.11% and 45.8% respectively. The factors as occupation of 

father, birth weight and weight gain during pregnancy were significantly associated with malnourished children. On 

multivariate regression, only birth weight was confirmed as statistically significant factor (P=0.001). When tribal and non-

tribal children are compared, factors as age of mother at first delivery, education, income and Socio-economic status were 

found to be statistically significantly related to tribal population. Hence, it can be said that major cause for malnutrition in 

children was lower income group and early age of mother at first delivery due to cultural practices. A multi-sector approach is 

essential to address malnutrition in this part. There is a need for further studies not only focusing on anthropometry but also 

large scale multicentric studies for proper availability of data. 
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Globally, child malnutrition is a public health problem 

with major consequences for child survival, damaging the 

cognitive and physical development of children and the 

economic productivity of individuals and societies (Black 

et al., 2013). Malnutrition is the key risk factor for 

morbidity and mortality among this age group. One in 

five children in the developing world is undernourished, 

and under-nutrition is associated with 50% of child deaths 

worldwide (Grieken et al., 2013). Malnutrition 

contributes to 50% of all child deaths and 11% of the 

total global disability-adjusted-life-years worldwide. 

Geographically, 70–80% of undernourished children 

worldwide live in lower and middle income countries 

(Park et al., 2013).  

 Under 5 children constitute the most vulnerable 

segment of any country as growth during childhood is 

widely used as marker to assess adequate health, 

nutrition, development of the child (Manjunath et al., 

2014).  

 Undernutrition accounts for 45% of deaths of 

children younger than 5 years, and contributes to more 

than three million deaths every year (Black et al., 2013) 

(Wang et al., 2016) (Black et al., 2013). Acute 

malnutrition is an indicator of an emergency that requires 

urgent action. The UN estimates that acute malnutrition 

affects 8% of children (52 million) across the world (1 in 

12 children in this age group) (Black et al., 2013) 

(UNICEF, 2014). Globally, acute malnutrition accounts 

for >50% of cases of childhood mortality (about 3.5 

million deaths) in children under 5 each year (UNICEF, 

2009). The global estimates in children less than five 

years of age show that stunting, after continuous decline 

between 2000 and 2012, still affects 25% of children, and 

92% of stunted children are in Asia and Africa (Arif, 

2017). Severe acute malnutrition (SAM) is a major cause 

of child mortality under 5 years of age. Severe acute 

malnourished children are nine times more likely to die 

than healthy children (UNICEF, 2009). Globally, it is 

estimated that there are nearly 20 million severe acute 

malnourished children. The UN estimates that around one 

million children under the age of 5 die every year from 

SAM (WHO and UNICEF, 2007).  
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 Malnutrition affect over the 30% children of 

under 5 age group in India (Manjunath et al., 2014). Out 

of total population, scheduled tribes (STs) comprise 8.2% 

of India’s population. In comparison with the wider 

community in India, this community has historically been 

subject to major social disadvantage. There are 104 

million people from 705 distinct scheduled tribes. Within 

this population, 11.5 million are under the age of five 

years. More than half (54%), or 6.2 million of these tribal 

children are stunted in India (Tubid,  2015).  

 Moreover, several studies have shown that 

degree of under-nutrition is higher among the 

underprivileged communities and Tribal being the more 

vulnerable ones (Debnath and Bhattacharjee, 2014).  

However, few studies have been conducted to assess the 

determinants of SAM, particularly in this study area. 

Therefore, the objective of this study was to determine 

the socio-demographic and economic factors, and child 

care practice-associated determinants, that may help to 

strengthen the management of SAM among children aged 

6–59 months in the Gondia district of Maharashtra. 

METHODS 

Study Area 

 This study was conducted at Immunization 

OPD, Govt. Medical College, Gondia through 

Department of Community Medicine. This is tribal 

district and it is most eastern district of Maharashtra. It is 

located at central India and is 125 km from Nagpur, 

which is sub-capital of Maharashtra. 

Study Design and Selection of Participants 

 A hospital based observational study was 

conducted from May to September 2019. The sample size 

was universal sampling. The sample was formed of 

children of age group up to 60 months attending 

Immunization OPD in period of 2 month. Total 

participants who were included in study came out to be 

72.  

 The screening of all children aged up to 60 

months were evaluated for anthropometric measurements 

(weight and height) and compared with WHO 2006 

simplified growth standards to categorize the children as 

a malnourished child  (weight for height < −2SD). Study 

participants with chronic diseases and unwilling 

parents/guardian of children were excluded from study. 

 

 

Data Collection and Statistical Analysis 

 The data were collected through face-to-face 

interviews using a pre-tested structured questionnaire 

after taking proper consent. Anthropometric 

measurements (weight and recumbent length/height) of 

the children were taken. For this, undressed or minimally 

dressed children were weighed using a Salter scale 

weighing machine was used and recumbent length/height 

was measured by using a height board/infantometer as per 

age. Addition of 0.7 cm is done when standing height was 

converted to recumbent length. Validation of instruments 

and measurements was done on a daily basis. Collected 

data were entered into MS Excel 2016. The entered data 

were then exported to epi-info 1.4.3. The association 

between malnourished participants and exposure 

variables was analyzed by using bivariate and 

multivariate regression analysis. A value of p<0.05 was 

considered to be significant where the confidence interval 

for OR was set at 95% (95% CI).  

 The height-for-age indicates linear growth 

retardation and cumulative growth deficits. It captures 

chronic malnutrition and reflects failure to receive 

adequate nutrition over a long period and is also affected 

by recurrent and chronic illness. Weight-for-age is a 

composite index of growth as it accounts both acute and 

chronic malnutrition. Weight-for-height is mainly acute 

index of malnutrition, also called as undernutrition. CIAF 

(Composite index of anthropometric failure) was 

considered as positive if one or more of already 

mentioned parameters were positive.  

Variables 

 SAM (Severe acute malnutrition) and MAM 

(Moderate acute malnutrition) refers to the condition that 

is identified through measurement of weight for height 

(Undernutrition) < −3SD and < −2SD  Z-score below the 

median among children aged up to 60 months according 

to WHO 2006 growth standards repesctively (WHO and 

UNICEF, 2009). Socio-economic status for the household 

was assessed by the modified Kuppuswamy scale, where 

households were divided into five socioeconomic layers 

from lowest to highest. Other factors were conveniently 

grouped or grouped according to standard guidelines. 

Questionnaire 

 A semi-structured pre-tested questionnaire was 

developed based on the study objectives including 

educational status of parents, mother’s age, and 

breastfeeding details along with basic demographic, 

personal and cultural details. 

PURI ET AL.: ASSESSMENT OF ANTHROPOMETRIC MEASUREMENT OF UNDER 5 AGES OF CHILDREN IN… 

108                                                                                                                                                                               Indian J.Sci.Res. 10 (2): 107-113, 2020 



Ethical Considerations 

 Ethical approval was provided by the 

Institutional Review Board, GMC, Gondia [Reg no. 

ECR/1033/Inst/MH2018]. Informed written consent was 

obtained from parents of participant. Confidentiality of 

the information provided by respondents was maintained. 

Those children identified as having SAM or moderate 

acute malnutrition but were not receiving appropriate care 

and treatment were referred to the nutrition rehabilitation 

home, GMC, Gondia. Moreover, nutritional counseling 

was provided during data collection. 

RESULTS 

 This hospital based study was carried out among 

72 children aged up to 60 months in GMC, Gondia. CIAF 

showed that 53 participants out of 72 were malnourished. 

The proportion of MAM children were 73.6% and SAM 

children were 52.8%. The current study states that the 

proportion of underweight, stunting and wasting was 

54.17%, 36.11% and 45.8% respectively. The mean±sd 

for ages of the participants was 23.51±16.01 months and 

height of them was 82.4±15.7 cm. Age group of 3 to 5 

year was consisted of maximum participants i.e. 39 

(54.2%). The group was male dominated with 56.9% 

boys. Total 8 (11.1%) mothers were having their age less 

than 20 years or more than 35 years. Out of total, 32 

(44.4%) mothers undergone caesarean delivery and 20 

(27.8%) mothers gave birth to underweight children. 

Exclusive Breastfeeding was given by 44 (61.1%) 

mothers. Lower percentage of formula fed and bottle fed 

children were observed. Table 1 shows the general 

characteristics of the participants in the study.  

Table 1: Baseline characteristic of participants (n=72) 

Characteristics Groups Number of Participants Percentage 

Age of participants 

(Month) 

0 to 6 16 22.2 

7 to 24 17 23.6 

25 to 60 39 54.2 

Sex 
Male 41 56.9 

Female 31 43.1 

Mother's age at first 

delivery (Years) 

20 to 34 64 88.9 

<20 or >34 08 11.1 

Adequate ANC Visit 
Present 62 86.1 

Absent 10 13.9 

h/o Malnutrition 
Present 4 5.6 

Absent 68 94.4 

Type of Delivery 
Normal 40 55.6 

Caesarean 32 44.4 

Birth Weight (gm) 
1500 to 2499 20 27.8 

2500 to 3999 52 72.2 

BF given 
Expected time 38 52.8 

After expected time 34 47.2 

Exclusive BF 
Given 44 61.1 

Not Given 28 38.9 

Father’s educational 

level 

Illiterate 09 12.5 

Literate 63 87.5 

Socioeconomic status 

(Mod. Kuppuswamy) 

Lower 30 41.7 

Middle 26 36.1 

Higher 16 22.2 

Formula fed 
Yes 02 2.8 

No 70 97.2 

Bottle fed 
Yes 04 5.6 

No 68 94.4 

Malnutrition 
MAM 53 73.6 

SAM 38 52.8 
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 Bivariate analyses reported that occupation of 

father; birth weight and weight gain during pregnancy 

were significantly associated factors with malnourished 

children (Table 2).  

Table 2: Association between malnutrition and factors related to malnutrition (n=72) 

Characteristics 
Chi-square for 

Trend/T Value 
Odds Ratio P Value 

Occupation of father 7.39 4.44 (1.45-13.57) 0.015 

Birth weight 5.7 - <0.0001 

Weight gain during pregnancy 2.15 - 0.034 

 

 When birth weight was considered, babies with 

lower birth weight (2465 ± 400 gm) were at greater risk 

of being malnourished and babies with higher birth 

weight (3000 ± 331 gm) were at lesser risk and the 

relationship is statistically highly significant (t=5.7, 

P<0.0001). With occupation of father was taken into 

account, the odds of having malnourished child when 

father was less educated were 4.44, compared to  more 

educated father (P=0.015). Also, mothers with lower 

mean weight gain during ANC period (7.06 ± 2.2) has 

more chance of having malnourished baby and mothers 

with higher weight gain during pregnancy (8.42 ± 2.8) 

has lesser chances of having a malnourished child and the 

relationship is statistically significant (t=2.15, P=0.034). 

Multivariate analysis reveals birth weight is the only 

significantly related factor with MAM (P=0.001) 

Comparison of tribal and non-tribal group was mentioned 

in Table 3.  

Table 3: Association between malnutrition and factors related to tribal (n=72) 

Factor OR T Value/Chi sq. Value P Value 

Age of mother at first Delivery - 3.97 <0.0001 

Education 4.8 (1.12-20.48) 3.42 0.03 

Income 13 (1.5-110.5) 6.3 0.008 

SES 10.6 (2.2-49.5) 9 0.002 

SES – Socio-economic status 

 It was observed that when tribal and non-tribal 

children were compared, age of mother at first delivery, 

education, income and socio-economic status were found 

to be significantly related to tribals. Age at the first 

delivery among tribals was found to be lesser (22.2 ± 1.6) 

when compared to non-tribals (27.8 ± 4.2) and the 

relationship was statistically significant (P<0.0001). It is 

also revealed that tribals had odds of almost 5 times more 

for having lower education, when compared to non-tribals 

(P=0.03). When income is considered, tribals have odds 

of 13 for having lower income, when compared to non 

tribals and the relationship is highly significant (Chi sq.-

6.3, P=0.008). The odds of having lower SES among 

tribals are 10.6, when compared to non-tribals and the 

relationship is highly significant (P=0.002). 

DISCUSSION 

 The current study states that the proportion of 

underweight, stunting and wasting was 54.17%, 36.11% 

and 45.8% respectively. Compared to this, Kerala based 

study by Philip et al. (2016) in similar settings revealed 

that the lower proportions of underweight, stunting and 

wasting was 39%, 38% and 20.5% respectively. The 

melghat based study by Talapalliwar et al. (2014), the 

overall prevalence of underweight, stunting and wasting 

was 60.9 %, 66.4 % and 18.8 % respectively, which is 

way low than compared to present study.  According to 

Deshmukh et al. (2013), the prevalence of stunting was 

observed as 52.3% and severe stunting was 25.1% in his 

study. When only SAM children were considered, the 

prevalence of SAM among children was 4.14% in study 

by Pravana et al. (2017) and current study had 52.8% 

SAM children, which shows a very large difference with 

high proportion in current study. According to Birdi et al. 

(2014), children were most affected with 54% 

undernutrition in similar group. In the study by Yadav et 

al. (2016), they found that 41.3% were underweight and 

14% were severe underweight  

 In this present study, the mother’s age at first 

delivery was a significant independent determinant for 

malnourishment. Similar findings were observed by 

Deshmukh et al. (2013). Talapalliwar et al. (2014) 

reported that age of mother at her first pregnancy and 

birth weight of child are significantly related to 

malnutrition, which matches to findings of present study. 
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According to study by Pravana et al. (2017), mother’s age 

at first delivery was significantly associated with SAM. 

Present study reports odds among less educated father of 

4.44 (1.45 – 13.57) for having malnourished child as 

compare to higher educated father. Also according to 

Deshmukh et al. (2013), the significant determinants of 

stunting were found to be fathers’ occupation, which is 

very similar finding in present study. The father’s 

occupation had significant impact on stunting and 

children whose father were skilled workers and laborers 

including those working at home had significant higher 

odds of being stunted (OR - 1.6 to 3.4) or severely 

stunted (OR - 2.1 to 6.6) than those whose father were 

engaged in service or business. In the study by Yadav et 

al. (2016), father’s occupation had modest effect on 

underweight prevalence (p= 0.135). 

 When income is considered, tribals have odds of 

13 for having lower income, when compared to non 

tribals and the relationship is highly significant (Chi sq.-

6.3, P=0.008), which is similar to study by Deshmukh et 

al. (2013). In the study by Yadav et al. (2016), it found 

that statistically highly significant (p=0.0001) number of 

children were underweight in lower socioeconomic status 

(52.5 and 55.4% respectively in class IV and V). Similar 

findings were reported worldwide as Socioeconomic 

status was found to be significantly associated with SAM, 

a finding consistent with those of case–control studies 

from India, Pakistan, Iran, Vietnam and Ethiopia (Mishra 

et al., 2014) (Jamro et al., 2012) (Nandy et al., 2005) 

(Ruwali, 2011) (Niraula et al., 2013). This could be 

explained by the fact that children from families of low 

socioeconomic status have limited access to food, health 

services, hygiene and sanitation. 

 After multivariate analysis, present study 

reported that birth weight is the only significant factor 

related to malnutrition while study by Pravana et al. 

(2017) reports that mother's age at birth, birth interval, 

socioeconomic status, father’s educational level and 

initiation of complementary feeding were statistically 

significantly associated with SAM. Another study by 

Ghosh and Varerkar (2019), on multivariate analysis, age 

was found to be associated with wasting, while current 

study reported birth weight as the risk of significance.  

CONCLUSION 

 In this study, mother's age at birth, father’s 

educational level and birth weight were significantly 

related determinants of SAM among children under 5 

years of age. An effective family planning programme, 

awareness for delay marriage, the provision of education 

to fathers, proper nutrition to ANC mothers  for weight 

gain, regular ANC visits  are needed to address these 

determinants in an effective and timely manner. There is 

a need for further studies on community basis and need to 

be conducted at multiple centers. 
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