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KEYWORDS ABSTRACT

Spatial, Distribution, Proper nutrition is essential for every child and at every stage of human development.
Malnutrition, Stunting, A malnourished child is likely to experience various illnesses and mental bealth issues and
Wasting, Underweight, may also face early death. Even after seventy-five years of independence, child malnutrition
West Bengal, India remains a significant challenge in our country. This study aims to discuss the spatial

distribution of undernutrition in West Bengal using data from the National Family Health
Survey-V (2019-21). The stucly is based on secondary sources and focuses on children under
five years of age. Three key undernutrition indicators — stunting, wasting, and underweight
— are discussed. The undernutrition rate in West Bengal is alarming. All districts face poor
nutritional status, and none are considered acceptable. 4 few districts bave made progress in
improving nutrition levels, but they still fall into the high or very high prevalence categories.
Puruliya is the district with the poorest NSI, followed by Bankura and Paschim Medinipur
in West Bengal.

Introduction

Proper nutrition is the most important determinant of good health throughout the lifespan (WHO,
2003). Malnutrition is a key term used to describe nutritional status and refers to “bad nourishment”
(World Bank Report, 2011). It also describes the body not receiving essential nutrients or daily
requirements (Paruchuri, 2012). As a result, people experience health disorders throughout their lives
(Azaz,2017),which canlead todeath (Mathad,2013). The threeessentialindicators of undernutritionare
stunting (height for age), wasting (weight for height), and underweight (weight for age). Stunting refers
to past growth failure in which children suffer from chronic undernutrition or long-term nutritional
deprivation (WHO, 2024). Poor diet and improper feeding practices cause stunting. A stunted child
faces frequent illness, poor mental health, and a greater risk of death (WHO, 2024a). Low weight for
height, or wasting, refers to weight loss in a child due to insufficient food intake, resulting in increased
susceptibility to infectious diseases such as diarrhea (WHO, 2024). A wasted child also has an increased
risk of death, but proper treatment can save the child (WHO, 2024). Underweight indicates acute or
current undernutrition (WHO, 2024). The mortality risk among young children increases, especially
for those who are even mildly underweight, and is even greater for those who are severely underweight
(WHO, 2021). Therefore, undernutrition is a serious health problem (Sen, 2011) and hampers a child’s
physical growth and mental development (Onis, 2003). The various causes of undernutrition include
low socioeconomic status (Bharati ez 4/., 2010), lack of parental education (Ashis, 2014; Ansuya ez al.,
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2018), improper breastfeeding practices (Dawn et a/., 2014), lack of nutrition awareness (Sonadaiet ez
al., 2017), poor sanitation, and low-quality drinking water (Pal ez 4/., 2016).

In India, health and well-being have improved substantially since the country’s independence in
1947, but malnutrition remains a critical problem and a silent emergency. National reports indicate that
the rates of stunting, wasting, and underweight among children under five years are 35.5%, 19.3%, and
32.1%, respectively (IIPS, 2021). The prevalence of stuntingamong children under five has decreased from
38.4% in NFHS-IV (2015-16) to 35.5% in NFHS-V (2019-21). Similarly, the proportion of underweight
children declined from 35.8% to 32.1%, and wasting among children under five decreased from 21% to
19.3% over the same period. The national average of stunting among young children remains very high
(WHO 1095). In contrast, the prevalence of wasting indicates a critical or severely concerning situation,
and underweight reflects a very high prevalence in this age group. The FAO reported in 2023 that the
total undernourished population in India is 233.9 million (FAO, 2023). National data also highlight
a similar situation regarding undernutrition in West Bengal. The prevalence of stunting, wasting, and
underweight among preschoolers in West Bengal is 33.8%, 20.3%, and 32.2%, respectively (IIPS, 2021).
The present study aims to describe the spatial distribution of undernutrition in West Bengal.

Materials & Methods
Study Area
The article is based on secondary data from the National Family Health Survey (NFHS). Therefore,
the study was conducted nationwide, and the present article was developed using data from West Bengal,

a state in India. The study area is located in the eastern part of India. The latitude of West Bengal ranges
from 21°25° North to 27°13’ North, and the longitude ranges from 85°50” East to 8§9°50’ East.

Data Source and Sample Design

Subjects were selected from children under five years of age. All data were obtained from secondary
sources. The data were collected from the National Family Health Survey, a national agency. The
collected data were imported into ArcGIS (10.3.1) software for map creation and further analysis. The
data were analyzed based on the World Health Organization (WHO) 1995 cut-off mark.

Nutritional Status

Three commonly used nutritional indicators — stunting, wasting, and underweight — are calculated
using age, height, and weight, as recommended by the World Health Organization (WHO, 1995).
The age- and sex-specific Z score is calculated to define undernutrition, as recommended by the World
Health Organization (WHO, 2006).

Nutritional Status Index (NSI)

The NSI has been calculated based on Ghosh ez 4/. (2021). The index is the combination of HAZ,
WHZ, and WAZ. The following equation is used to calculate the result:
I=Ai-mi/Mi-Mi.ccicccceeeeeees (1)

The indicator index of the ith indicator is denoted by Ii.
Al represents the actual value of the ith indicator.
Mi is defined as the maximum value of the ith indicator.

>
>
>
> mi is defined as the minimum value of the ith indicator.

The NSI calculation is as follows:

3 (1-Ii)?
N51=1-\/ % ............. (2)

The categorization of NSI is presented in Table 1. The scale ranges from very poor to very good,
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with five distinct categories.

Result and Analysis

Proper nutrition is important for good health and for physical and mental growth throughout life.
A malnourished child faces various health problems. Undernutrition has been identified as a significant
risk factor for death among children under five in every state of India (ICMR, 2017). Three malnutrition
indicators — stunting, wasting, and underweight — have been analyzed to show the prevalence of malnutrition
in different districts of West Bengal. The WHO (1995) cut-off has been used to analyze these indicators.

Nutritional Status Index

Theaverage values of HAZ, WHZ,and WAZ are-1.34,-0.89,and -1.48, respectively, indicating normal
conditions in West Bengal (Table 2). Table 3 presents the NSI of West Bengal. The average NSI'is 0.4012,
indicating a moderate level. Nine districts are in a poor situation. Puruliya (0.3685) has the lowest NSI,
followed by Bankura (0.3812), Paschim Medinipur (0.3849), and Birbhum (0.3850). Eleven districts are
in a moderate situation, with none classified as average, good, or very good. North 24 Parganas (0.4293)
has the highest NSI, followed by Nadia (0.4274), Howrah (0.4213), and Hooghly (0.4165).

The prevalence of stunting

Average stunting among preschool children in West Bengal is 33.8% (IIPS, 2021), indicating a high
prevalence (Figure 1). The prevalence of stunting increased from 32.5% in 2016 to 33.8% in 2021.
The stunting rate in West Bengal (33.8%) is lower than in neighboring states Assam (35.3%), Bihar
(42.9%), and Jharkhand (39.6%), but higher than in Odisha (31%) and Sikkim (22.3%) (IIPS, 2021).
All neighboring states have reduced their stunting rates compared to previous years, while the stunting
rate in West Bengal has increased (IIPS, 2021). The stunting rates (children under five years) in Sikkim,
Jharkhand, Bihar, Odisha, and Assam have decreased by 7.3%, 5.7%, 5.4%, 3.1%, and 0.7% respectively,
but the stunting rate in West Bengal has increased by 1.3%.

Uttar Dinajpur (44.8%) is the district most affected by stunting among preschool children, followed
by Malda (40.5%), Murshidabad (39.8%), and Paschim Bardhaman (39.7%). The district with the lowest
stunting rate is Purba Medinipur (25.8%), followed by Nadia (26.1%), Haora (27.5%), and Coochbihar
(28.7%). Ten districts improved their stunting rates compared to the previous year (2015-16). Puruliya
is the most improved district in the state, reducing its stunting rate from 45.5% in 2016 to 36.9% in
2021. Eight districts saw an increase in their stunting rates. North 24 Parganas increased its stunting rate
from 23.8% in 2015-16 to 32.4% in 2019-21 (Figure 2).

The map (Figure 2) shows that four districts — Uttar Dinajpur (44.4%), Malda (40.5%), Murshidabad
(39.8%), and Paschim Bardhaman (39.7%)—have a very high prevalence of stunting among children
under five. Ten districts show a high prevalence: Bankura (30.3%), Birbhum (37%), Dakshin Dinajpur
(31.9%), Darjeeling (34.3%), Kolkata (29.6%), North 24 Parganas (32.4%), Paschim Medinipur (31%),
Purba Bardhaman (32.7%), Puruliya (36.8%), and South 24 Parganas (36.7%). Medium prevalence of
stunting is observed in six districts: Nadia (26.1%), Purba Medinipur (25.8%), Haora (27.5%), Hugli
(28.9%), Jalpaiguri (28.9%), and Coochbihar (28.7%). All districts show a high prevalence of stunting
according to the severity of malnutrition (WHO, 1995).

The diagram (Figure 3) shows that twelve districts have a below-average stunting rate among children
under five years in West Bengal (33.8%). These districts are Nadia (26.1%), Purba Medinipur (25.8%),
Haora (27.5%), Hooghly (28.9%), Jalpaiguri (28.9%), Cooch Behar (28.7%), Bankura (30.3%), Dakshin
Dinajpur (31.9%), Kolkata (29.6%), North 24 Parganas (32.4%), Paschim Medinipur (31%), and Purba
Bardhaman (32.7%). Eight districts have rates above the state average.

The stunting rate among children under five shows a positive growth rate (+1.3%) in West Bengal
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(Table 4). The highest positive growth rates are observed in North 24 Parganas (36.13%) and South 24
Parganas (34.43%). Kolkata, the metropolitan city, also has a positive growth rate (22.31%). Additionally,
three districts have shown more than 10% positive growth rates: Darjeeling (17.87%), Nadia (12.02%),
and Uttar Dinajpur (10.89%). Negative growth rates are seen in ten districts. Haora (-20.52%) has the
most negative growth rate. The decline in stunting in Puruliya (-18.90%) is notable because, in 2016,
Puruliya had the highest stunting rate in West Bengal. The district reported a stunting rate of -8.6%, the
highest among all districts. A growth rate below -10% was also found in three districts: Purba Medinipur
(-13.71%), Cooch Behar (-12.77%), and Bankura (-10.88%).

The prevalence of wasting

The overall prevalence of wasting in West Bengal is 20.3% (IIPS, 2021), indicating a critical situation
according to the WHO’s (1995) severity classification of malnutrition. The prevalence of wasting in
West Bengal has not improved since the previous assessment. In 2016, the wasting rate was also 20.3%
(Figure 4). The prevalence in West Bengal is higher than in neighboring states Odisha (18.1%) and
Sikkim (13.7%), but lower than in Bihar (22.9%), Jharkhand (22.4%), and Assam (21.7%). Jharkhand,
Odisha, and Sikkim have shown improvement in their prevalence of wasting. The prevalence of wasting
in West Bengal is higher than the national average.

In West Bengal, Paschim Medinipur (30.3%) has the highest prevalence of wasting, followed by
Puruliya (29.4%), Kolkata (29.3%), and Bankura (26%). North 24 Parganas (13.6%) has the lowest
prevalence, followed by Purba Medinipur (15.5%), Uttar Dinajpur (16%), and Murshidabad (16.3%).
Notably, 13 districts report more than 20% prevalence of wasting. Ten districts have seen an increase in
wasting compared to the previous year. Kolkata experienced the largest increase, with the rate rising from
19.6% in 2016 to 32.9% in 2021. Eight districts have improved their prevalence rates. Purba Medinipur
showed the greatest improvement, decreasing from 24.5% in 2016 to 15.5% in 2021.

The map shows that eighteen districts are of critical concern, and two districts are in a critical
situation. No district is in a poor or acceptable position. Nadia, Uttar Dinajpur, and Darjeeling have
moved from a serious situation to a poor one (Figure 5).

The diagram (Figure 6) shows that eleven districts have a higher than average wasting rate in West
Bengal (20.3%): Darjeeling (20.6%), Purba Bardhaman (21.1%), South 24 Parganas (21.2%), Haora
(21.3%), Dakshin Dinajpur (22.8%), Birbhum (25.5%), Paschim Bardhaman (25.5%), Bankura (26%),
Kolkata (29.3%), Puruliya (29.4%), and Paschim Medinipur (30.3%). Nine districts are below the average.

The wasting growth rate in West Bengal is zero (Table 4). The prevalence of wasting remains the same
as the previous year. A positive growth rate has been observed in ten districts. The highest positive growth
rate is in the hilly district of Darjeeling (82.30%), followed by Kolkata (68.39%), Nadia (64.49%), Haora
(45.89%), and Dakshin Dinajpur (33.33%). A negative growth rate has been recorded in eight districts.
The most negative growth rate is in Purba Medinipur (-36.73%), followed by Coochbihar (-16.42%),
Puruliya (-15.03%), Birbhum (-13.56%), and Jhargram (-12.28%). Kolkata and Purba Medinipur are
experiencing opposite trends. Kolkata had the most significant increase in the wasting rate (11.9%),
rising from 17.4% in NFHS-IV to 29.3% in NFHS-V, while Purba Medinipur had the largest decrease in
growth rate (-9%), dropping from 24.5% in NFHS-IV to 15.5% in NFHS-V.

The Prevalence of Underweight

In West Bengal, 32.2% of children under five are undernourished (IIPS, 2021), reflecting an increase
from previous reports, where the underweight rate was 31.6% (Figure 7). According to the WHO (1995)
classification, the prevalence of underweight in West Bengal is very high. The prevalence in West Bengal
is lower than in neighboring states Assam (32.8%), Bihar (41%), and Jharkhand (39.4%), but higher
than in Odisha (29.7%) and Sikkim (13.1%). Sikkim has a medium prevalence of underweight, while
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the other neighboring states have a very high prevalence. The prevalence of underweight in West Bengal
(32.2%) is slightly higher than the national average (32.1%), but both are classified as very high. Except
for Assam (3%), all neighboring states — Jharkhand, Odisha, Bihar, and Sikkim — have reduced their
underweight rates by 8.4%, 4.7%, 2.9%, and 1.1%, respectively. In contrast, West Bengal’s underweight
rate has increased by 0.6%.

In West Bengal, Puruliya (46.3%) is the district most affected by child underweight, followed by
Birbhum (41.8%), Paschim Bardhaman (41%), and Purba Bardhaman (40%). Cooch Behar (22.5%)
has the lowest prevalence of underweight, followed by North 24 Parganas (23.6%), Nadia (25.1%), and
Jalpaiguri (25.4%). Ten districts showed an improvement in the prevalence of underweight compared
to the previous report. Puruliya recorded the most significant improvement, with underweight rates
decreasing from 58.2%in 2016 to 46.3% in 2021. Additionally, nine districts improved their underweight
rates. The capital city, Kolkata, experienced the most significant increase, with underweight prevalence
rising from 19.6%in 2016 to 32.9%in 2021, and seven districts saw an increase in underweight prevalence.

The map (Figure 8) shows that 15 districts have a very high prevalence, and five districts have a
high prevalence. No district shows either medium or low prevalence. Hugli, Dakshin Dinajpur, and
Darjeeling shifted from high prevalence in 2016 to very high prevalence in 2021. South 24 Parganas
shifted from medium prevalence in 2016 to high prevalence in 2021. Coochbihar, the only district,
improved from very high prevalence in 2016 to high prevalence in 2021.

The prevalence of underweight in 11 districts is below the average for West Bengal, while nine
districts are above: Murshidabad (32.4%), Kolkata (32.9%), Hugli (33.4%), Bankura (38.8%), Paschim
Medinipur (40%), Paschim Bardhaman (41%), Birbhum (41.8%), and Puruliya (46.3%) (Figure 9).

West Bengal’s underweight growth rate was positive (1.90%) in 2020, a concerning change from the
negative rate of -18.97%in 2016. Except for Assam (10.07%), all neighboring states improved their growth
rates: Jharkhand (-17.57%), Odisha (-13.66%), Sikkim (-7.75%), and Bihar (-6.61%). The highest growth
rate was recorded in Kolkata (67.86%), followed by Nadia (30.05%), North 24 Parganas (28.96%), and
Darjeeling (22.96%). The lowest growth rate was found in Coochbihar (-23.21%), followed by Puruliya
(-20.45%) and Uttar Dinajpur (-7.78%) (Table 4).

Conclusion

The study shows poor nutritional status in West Bengal, with all districts affected by undernutrition.
However, a few districts, such as Bankura, Birbhum, Coochbihar, Murshidabad, Purba Medinipur, and
Puruliya, show improvement in indicators such as stunting, wasting, and underweight. Despite various
government programs aimed at improving nutrition, the prevalence of undernutrition has not shown
any significant downward trend in West Bengal. To address this situation, the government should take
necessary steps. Nutritional awareness, literacy rates, proper sanitation, access to drinking water, and
improved economic status should be promoted to improve nutritional status.
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Tables and Figures
Table 1. Range value of Nutritional Status Index (NSI)

Nutritional Status Index (INSI) value Remarks
0to<0.2 Very poor
>0.2 to <0.4 Poor
>0.4 to <0.6 Moderate
>0.6 to <0.8 Good
>0.8 t0 <1.0 Very good
Table 2. Descriptive statistics of indicators of nutritional status among the under-five children of West Bengal (Source: NFHS-S data).
Variable Mean Std. Dev. Minimum Maximum
HAZ -1.34 1.77 -5.97 5.94
WHZ -0.89 1.54 -4.98 4.96
WAZ -1.48 1.30 -5.99 4.47
NSI 0.40 0.09 0.05 0.81
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Table 3. Distribution of NSI in West Bengal (Source: NFHS-S data).

District NSI Rank Distribution of NSI in West Bengal based on NFHS-5 Status
Bankura 0.3812 19 Poor
Birbhum 0.3850 17 Poor
Coochbihar 0.4147 6 Moderate
Dakshin Dinajpur 0.3984 12 Poor
Darijeeling 0.4098 8 Moderate
Haora 0.4213 3 Moderate
Hugli 0.4165 4 Moderate
Jalpaiguri 0.4157 5 Moderate
Kolakta 0.4116 7 Moderate
Malda 0.3927 15 Poor
Murshidabad 0.3981 14 Poor
North 24 Parganas 0.4293 1 Moderate
Nadia 0.4274 2 Moderate
Paschim Bardhhaman 0.3854 16 Poor
Paschim Medinipur 0.3849 18 Poor
Purba Bardhhaman 0.4072 9 Moderate
Purba Medinipur 0.4057 10 Moderate
Puruliya 0.3685 20 Poor
South 24 Parganas 0.4043 11 Moderate
Uttar Dinajpur 0.3982 13 Poor
West Bengal 0.4012 Moderate
Table 4. Distribution of the prevalence of stunting, wasting and underweight among the under-five children.
o Stunting Wasting Underweight
District Name
NFHS-4 | NFHS-5 | Df | Growth | NFHS-4 | NFHS-S | Df | Growth | NFHS-4 | NFHS-S | Df | Growth
Bankura 34.0 30.3 -3.7 | -10.88 27.0 26.0 -1 -3.70 39.8 38.8 -1 -2.51
Birbhum 40.5 37 -3.5 -8.64 29.5 25.5 -4 | -13.56 43.1 41.8 -1.3 -3.02
Dakshin Dinajpur]  32.9 31.9 -1 -3.04 17.1 22.8 5.7 | 33.33 28.1 30.2 2.1 7.47
Darjeeling 29.1 34.3 5.2 17.87 11.3 20.6 9.3 | 82.30 25.7 31.6 5.9 22.96
Haora 34.6 27.5 -7.1 | -20.52 14.6 21.3 6.7 | 45.89 28.4 27.3 -1.1 -3.87
Hugli 30.1 28.9 -1.2 -3.99 18.5 20 1.5 8.11 28.7 33.4 4.7 16.38
]alpaiguri 31.2 28.9 -2.3 -7.37 17.7 18.3 0.6 3.39 24.6 25.4 0.8 3.25
Coochbihar 32.9 28.7 -4.2 | -12.77 20.1 16.8 -3.3 | -16.42 29.3 22.5 -6.8 | -23.21
Kolkata 24.2 29.6 5.4 22.31 17.4 29.3 11.9| 68.39 19.6 32.9 13.3 | 67.86
Malda 37.8 40.5 2.7 7.14 22.8 20 -2.8 | -12.28 37.2 35.3 -1.9 -5.11
Murshidabad 41.9 39.8 -2.1 -5.01 17.5 16.3 -1.2 | -6.86 34.6 32.4 2.2 | -6.36
Nadia 23.3 26.1 2.8 12.02 10.7 17.6 6.9 | 64.49 19.3 25.1 5.8 30.05
North 24 Parganas| 23.8 32.4 8.6 36.13 13.6 13.3 0.3 | -2.21 18.3 23.6 5.3 28.96
Bafsic}i‘:m NA 397 |NA| NA NA 255 |NA| NA NA 4 |NA| NA
hf:jf:‘::;r 294 | 311 | 17| 578 28 303 | 23| 821 403 40 | -03| -0.74
Purba
Bardhhaman NA 32.7 NA NA NA 21.1 NA NA NA 31.6 NA NA
Purba Medinipur 29.9 25.8 -4.1 | -13.71 24.5 15.5 -9 -36.73 32.8 30.6 2.2 -6.71
Puruliya 45.5 36.9 -8.6 | -18.90 34.6 29.4 -S5.2 | -15.03 58.2 46.3 -11.9| -20.45
South 24 Parganas| 27.3 36.7 9.4 34.43 20.1 21.2 1.1 5.47 27.8 32.2 4.4 15.83
Uttar Dinajpur 40.4 44.8 4.4 10.89 14 16 2 14.29 34.7 32 27| -7.78
‘West Bengal 32.5 33.8 1.3 4.00 20.3 20.3 0 0.00 31.6 32.2 0.6 1.90
Assam 36 35.3 -0.7 -1.94 17 21.7 4.7 | 27.65 29.8 32.8 3 10.07
Bihar 48.3 42.9 5.4 | -11.18 20.8 22.9 2.1 10.10 43.9 41 2.9 | -6.61
Jharkhand 45.3 39.6 5.7 | -12.58 29 22.4 -6.6 | -22.76 47.8 39.4 -8.4 | -17.57
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Odisha 34.1 31 3.1 -9.09 20.4 18.1 -2.3 | -11.27 34.4 29.7 -4.7 | -13.66

Sikim 29.6 22.3 -7.3 | -24.66 14.2 137 | -0.5| -3.52 14.2 13.1 -1.1 | -7.75

Df= difference between NFHS 4 and NFHS 5. Source: NFHS data.

Fig. 1- Prevalence of stunting in West Bengal (Source- NFHS data).
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Fig. 2- Spatial distribution of stunting in West Bengal (vight).
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Fig. 3 - District-wise prevalence of stunting in West Bengal (Source: NFHS-5 data).
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Fig. 4 - Prevalence of wasting in West Bengal (Source: NFHS-5 data).
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Fig. 5 - Spatial distribution of wasting in West Bengal (Source-INFHS-S data,).
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Fig. 6 - District-wise prevalence of wasting in West Bengal (Source-NFHS-5 data).

DISTRICTWISE WASTING
. 40
E 30
=
i 20
Ewﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂlllllllllll
0
e‘”o‘*‘o‘*» P o“vyeev%‘”@ SFEFISTS
v oL ‘?‘ \3 RSN APV
‘39 Q@ & ~§’ %‘? Q \“Y‘@ @Q}’ oF Q_O Qy @ «23’ ékv Q\y&@vos
Q%‘OQ_Q%O \‘?& QQ@Q &0 T T e
N S&v &7 8 e, Q& S ﬁgb $
RO 0@ S X
< < v
DISTRICT N ]

541



542 Hoque S. A., Anisujjaman M., Biswas S. / Antrocom Online Journal of Anthropology, vol. 21 n. 2 (Winter 2025) 533-542

Fig. 7 - Prevalence of underweight in West Bengal (Source- NFHS data).
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Fig. 8 - Spatial distribution of underweight in West Bengal.
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Figure 9 District-wise prevalence of underweight in West Bengal (Source- NFHS data).
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