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Abstract

Anaemia and overweight/obese are simultaneous concerns of many countries around the
globe. We analysed both men and women samples from the 2005-2006, 2015-2016 and
2019-21 National Family and Health Surveys, India. Bi-variate analyses were performed
to see the level of co-occurrence of anaemia and overweight/obese across the states of
India. Multivariate logistic regression models were used to establish associations
between household and individual characteristics, dietary intake score and co-
occurrence of anaemia-OWOB (overweight and obese). Alongside, spatial analysis were
conducted to detect the geographical clustering of the co-occurring anaemia-OWOB.
India sees an increase in the co-occurrence of anaemia among male and female
population from 1.1 per cent and 5.8 per cent in 2004-05 to 3.2 per cent and 12.6 per
cent respectively in 2019-21. A number of socio-demographic factors, namely age,
gender, type of residence, wealth index, dietary intake score, as well as time, among
others correlate with the incidence of co-occurring anaemia-OWOB. The districts in
India presents a picture of neighbourhood influence, with high concentration of co-
occurring anaemia-OWOB in parts of Southern and Northern region. Combining
knowledge on dietary intake and food-fortification/nutritional policies with affordable
and accessible nutritional food focusing on adults may contribute consequentially in
avoiding the growing public health concern in India.
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I. Introduction

Anaemia is the most prevalent nutritional deficiency faced by the Indian population (Rajpal et
al., 2022 ). The government of India has introduced specific interventions such as the Anaemia Mukt
Bharat, National Nutritional Anaemia Prophylaxis Programme and the Weekly Iron Folic Acid
Supplementation Programme to mitigate persistently high anaemia among Indians (MoHFW, 2023).
Futher, nutritional programmes such as POSHAN Abhiyaan and the Rashtriya Bal Swasthya
Karyakram indirectly contribute to reduction of micronutrient deficiencies. Yet, a little or no change
has been observed in the prevalene of anaemia among men, women or children in the past two
decades. On the contrary, while 51.8 per cent of women in India were anaemic in 1998-99, the
prevalence has increased to 57 per cent by 2021. Simultaneously, India has witnessed an increase in
body weight in population, with a sharp rise in the past few years. Usually, a reduction in
undernutrition should be accompanied by a subsequent decline in micronutrient deficiency.
However, evidence suggests that an improper and imbalanced diet often leads to a change in body
composition but persistence of micronutrient deficiens such as anaemia. Often times, snacking
culture is associated with an increase in the prevalence of an individual level double burden of
overweight/obesity and micronutrient deficiency.

Existing evidence does suggest obesity is indeed related to anaemia (Casaneuva et al., 2000;
Ausk & loannou, 2012; Ornelas et al., 2011; Aigner, Fieldman & Datz, 2014; Augustina et al., 2020;
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Crivellietal., 2018, Anik etal., 2019). In India, a study on southern India points towards a substantial
increase in the co-morbid situation of anaemia-OWOB (Little et al., 2020). It is worth noting that
evidence from Southeast Asian countries like China (Qin et al., 2013) and Vietnam (Kinyoki et al.,
2021) show a lower or nil presence of anaemia-OWOB individual level double burden. We can
attribute this to their dietary habit rich in Vitamin C, which is known to improve iron absorption
(Mao & Yao, 1992), thus reducing iron deficiency among the overweight or obese population in
these regions.

The food intake patterns and dietary habits of most Indian households promote rapidly
increasing imbalanced diets. Between 1973 and 2004, the intake of fat-based products increased,
leading to a disproportion body weight (Misra et al., 2011). Decrease in the intake of micronutrient-
rich food products with increased intake of either only vegetarian products (Vecchio et al., 2014) or
only meat products and salt coupled with declining physical activity due to urbanization has escalated
the prevalence of obesity and metabolic syndrome, diabetes, and coronary heart disease in Indians
(Misra et al., 2011). Expansion of "snacking culture™ due to the easy accessibility of cheap snacks
has primarily contributed to such a nutritional transition. A survey conducted by the National Sample
Survey Office in India revealed that snacking accounts for about 22 per cent of the total food
expenditure in the country (NSSO, 2014). Although snacks rich in carbohydrates and sugar may
reduce undernutrition, given the diet composition, they will not affect micro-nutrient deficiency.
Thus, a nutritional change may increase the number of OWOB population with stagnant numbers of
the anaemic. Anaemia may continue to grow among the OWOB, birthing a new public health
concern.

However, little is known about individuals with dual burden of anaemia and
overweight/obesity in India. Most evidence is localized or specific to females. For example, a study
conducted among urban women in Delhi showed that 38 per cent of overweight women had anaemia,
compared with 30 per cent of normal weight women (Mamidi et al., 2018). Another study conducted
among women in rural Rajasthan showed that 27.8 per cent of overweight women had anaemia,
compared with 21.9 per cent of normal weight women (Gupta et al., 2018; Pandey et al., 2019).
Further, women with higher socioeconomic status were more likely to have the double burden,
highlighting the role of socioeconomic factors in shaping the burden of overweight and anaemia in
India.

Not only in India, but several studies around the world have also shown that there is a positive
association between obesity and anaemia. Jayawardena et al. (2020) found that individuals with
obesity in Sri Lanka were more likely to have anaemia compared with those without obesity.
Similarly, Kozlowska et al. (2019) conducted a study in Poland and found that the prevalence of
anaemia increased with increasing BMI. Araujo et al. (2016) found a higher prevalence of anaemia
among obese women in Brazil. Mithal et al. (2009) suggested that the coexistence of anaemia and
obesity may be due to poor dietary quality, low physical activity, and chronic inflammation.
Additionally, Rezazadeh et al. (2019) found that individuals with both obesity and anaemia had a
higher risk of developing cardiovascular disease compared with those with either condition alone in
an Iranian population.

To develop a wider understanding of the double burden, this study explores the association of
OWOB with anaemia and the prevalence of such population across geographical regions of India.
We further explore the changing risk of double burden of anaemia-OWOB across socio-demographic
correlates of men and women for the time period of 1999-2021.

In recent years, the dual burden of anaemia and overweight/obesity has emerged as a
significant public health issue in India. This double burden can lead to adverse health outcomes,
including an increased risk of chronic diseases and poor cognitive development in children.
Furthermore, the co-occurrence of anaemia and overweight/obesity can have a detrimental impact
on the quality of life of affected individuals. Given the significant increase in the prevalence of
anaemia and overweight/obesity in India, there is a pressing need to understand the risk factors
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associated with this double burden and to develop effective interventions to address this growing
public health concern. This study aims to contribute to the existing literature by exploring the
prevalence and changing risk of the double burden of anaemia-OWOB across different geographical
regions and sociodemographic correlates in India.

I1. Methodology
Data and sample size

We used the unit-level data of men aged 15-54 years and women aged 15-49 years from the
nationally representative National Family and Health Survey (NFHS) conducted in the years 2006,
2016, and 2021. The NFHS is the Indian Demographic and Health Survey that provides information
on population, health and nutrition for India and its states and union territories. The NFHS uses a
two-stage stratified sampling design for data collection.

In the survey, the anaemia testing was done by collecting blood specimens by health
investigators from eligible women aged 15-49 (in the state module subsample of households), men
aged 15-54, and children aged 6-59 months. Blood samples were drawn to examine the respondent's
haemoglobin (Hb) concentration, and those that were less than 7.0 f/dl were considered having severe
anaemia. The weight and height were calculated using the Seca 874 digital scale and Seca 213
stadiometer. According to weight and height readings, Body Mass Index (BMI) was created.

This study is based on a cross-sectional sample of adult men aged 15 to 54 years and adult
women aged 15 to 49 years, excluding pregnant and lactating women. We selected a sample of
5,92,057 women and 1,01,695 men from NFHS-5, 5,56,753 women and 1,12,005 men from NFHS-
4, and 97,386 women and 69,228 men from NFHS-3. The descriptive statistics are presented in Table
1.

Outcome variables

The outcome variable was the co-occurrence of anaemia and overweight/obesity (anaemia-
OWOB). The levels of anaemia were in the categories "not anaemic, mild, moderate, and severe.”
For the analysis, the mild, moderate, and severe categories were grouped into one category,
"anaemic" and the non-anaemic were into another category. The overweight/obesity level was
measured using the Body Mass Index (BMI). The BMI was categorized as overweight/obese (>=25)
and below 25. The flagged cases from the BMI index were removed from the study. Finally, the
outcome was constructed as a compound binary variable that took the value one if a person was
anaemic and had BMI above or equal to 25; and zero otherwise.

Predictor variables

We included several household-level socioeconomic covariates, year variable and dietary
intake score characteristics associated with adult co-occurrence of anaemia and overweight/obesity.
For the dietary intake variable, seven food varieties were considered: dairy products, pulses, leafy
fruits, vegetables, eggs, fish, and meat. We calculated a Dietary Diversity Score as a continuous
variable taking seven types of food varieties based on the question "How frequently do you consume

This information is self-reported. We restructured the coding to O as never, 1 as occasionally, 2 as
weekly and 3 as daily. Then the scores were added across seven food groups to get the dietary intake
index. The score of this index lies between 0-21. Individuals consuming all the seven items every
day received a score of 21, and those who haven’t consumed received 0. This variable was taken as
a predictor variable to see the influence of diet intake over co-morbid anaemia-OWOB.
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Statistical analysis

We have used the descriptive statistics, estimated univariate and bivariate Moran's | statistics
and a set of regression models in the analyses. Descriptive analyses were performed to show the
frequency and the proportion of co-occurrence across various characteristics of the population
required for the study.

Univariate Moran's | and LISA Cluster Map were used to detect the geographical spatial
clustering and pattern of the prevalence of co-occurrence of anaemia and overweight/obesity. The
value of Moran's | usually ranges between -1 and 1 (Jackson et al., 2010). The LISA Cluster Map
estimation detected the co-occurrence hotspots using district-level data. Bivariate LISA significance
map measured the correlation between the independent and the weighted average of the dependent
variable in a particular location. The bivariate analysis first assessed the links between different
characteristics and the outcome variable. Multiple-regression models for men, women and combined
(men and women both) were then iteratively developed to understand the further relationship
between them. The pseudo panel data constructed for the study highlighted time with the co-
occurrence of anaemia and OWOB. Variables were retained where the P-value for their coefficient
remained <0.05. The models were tested for heteroscedasticity and multicollinearity. The variance
was clustered at the level of the primary sampling unit. The data were analysed using STATA 15.0
and GeoDA software.

I11. Results

Table 2 shows the prevalence of anaemia-OWOB according to selected socio-economic
background characteristics. Among both men and women, the prevalence is increasing with the age.
Prevalence among the richest wealth quintile is higher than the poorest wealth quintile. Prevalence
among the Indian population is more in the highly educated section than the uneducated and below
primary educated section. Overall, Scheduled tribes have a lower prevalence whereas other backward
castes, schedule castes and other categories have a higher prevalence. The prevalence of the co-
occurance appears to be higher among residents of urban areas and the southern part of the nation
than among their counterparts in both men and women.

Figure 1: District-wise quantile map of prevalence of overweight and obese- anaemia prevalence for
the total population, 2015-16 to 2019-21, India.
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Table 2: Prevalence of overweight and obese-anaemia according to selected background
characteristics, India, NFHS 2004-05 to 2019-21.

Variable Category NFHS-3 NFHS-4 NFHS-5
Male Female Male Female Male Female
15-24 0.31 1.65 0.55 2.93 1.3 3.8
25-34 0.8 5.76 1.29 10.62 3.3 13.2
Age group 35-44 1.78 9.29 2.1 14.8 49 17.6
45-49 2.29 10.33 2,51 15.78 5.9 17.9
50-54 2.25 - 3.19 - 5.7 -
Poorest 0.29 1.12 0.54 2.97 2.44 5.72
Wealth Po_orer 0.3 2.16 1.05 5.5 3.06 8.79
Index I\/I_lddle 0.67 3.34 1.28 8.98 3.44 12.16
Richer 1.2 6.89 2.03 13.34 4,98 15.1
Richest 2.5 12.04 2.23 16.23 5.03 17.49
No education, preschool 0.6 3.78 14 8.7 3.66 11.19
Education Primary 0.9 5.84 1.49 11.33 3.77 14.1
Secondary 1.03 7.01 1.38 10.14 3.83 12.08
Higher 2.35 9.52 2.07 10.85 4.03 12.08
Place of Urban 1.71 9.96 1.9 14.48 4.41 15.66
residence  Rural 0.74 3.49 1.28 7.38 3.56 10.35
Scheduled caste 0.79 4.33 1.38 8.86 3.34 11.25
Caste Scheduled tribe 0.71 2.1 0.8 5.08 3.44 7.09
Other backward class 0.91 5.62 1.56 10.12 3.81 11.99
Others 1.65 7.74 1.74 12.16 4.48 14.86
Hindu 1.08 5.65 1.54 9.68 3.77 11.91
Religion Mus_lim 0.91 6.2 1.39 10.8 3.97 12.54
Christian 14 6.04 1.6 11.7 4.36 14.45
Others 1.77 8.02 15 12.73 472 14.85
North 1.52 6.77 1.18 10.36 3.7 12.65
Central 0.57 3.73 0.87 7.14 2.77 8.55
Region East 0.92 451 1.53 8.66 4.3 12.17
Northeast 1.54 4.37 1.02 5.64 4.23 9.45
West 1.36 6.23 1.55 10.43 4.05 11.69
South 1.26 8.13 2.33 13.85 4.46 16.46
Total 1.09 5.82 1.52 9.98 3.84 12.14

Table 3 shows the prevalence of anaemia-OWOB by states/UTs of India. Results show that
the prevalence among males has increased from one per cent in 2005-06 to 3.5 per cent in 2019-21.
Meanwhile, among the women co-occurance of anaemia-OWOB increased from six per cent in 2005-
06 to 12 per cent in 2019-21. According to the latest 2019-2021 data, the prevalence is higher in
Puducherry (25.59%), Chandigarh (20.77%), and Andaman and Nicobar Islands (20.75%), and lower
among the states in Nagaland (3.7%), followed by Meghalaya (5.58%). Figure 1 shows the district
level quantile map of overweight and obese-anaemia prevalence. Results show that Andhra Pradesh,
Tamil Nadu, South Gujarat, Haryana, Delhi and some districts of West Bengal have high prevalence.

Table 4 represents the correlates of anaemia-OWOB for total population and separately for
men and women. As the age increases from the 15-19 years category to 50-54 years in men and 45-
49 years in women, the odds of becoming anaemic-OWOB increases. That is, 12.6 (p=0.001) times
more likely to becoming anaemic-OWOB with reference to 15-19 category in the overall population.
In men, the odds ratio increased by 1 than the previous category. Same with women also. The odds
of becoming anaemic-OWOB for a rural resident is 0.82 (p= 0.001; 7.04, 7.73) which is lower
compared with an urban resident. The odds of becoming anaemic-OWOB for women is 7.38 (p=
0.001; 7.04, 7.73) times as large as the odds of men. The odds ratio is increasing by the wealth
quintile. The odds of becoming anaemic-OWOB for a person in the richest wealth quintile is 5.15
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(p=0.001; 4.90,5.41) times higher than the poorest person. The same scenario is visualising in the
case of men and women. The odds of becoming anaemic-OWOB for women is 1.01 (p= 0.001;
Table 3: Prevalence of overweight/obese-anaemia by states/UTS, India, NFHS 2004-05 to 2019-21

Stat NFHS-3 NFHS-4 NFHS-5

ate Male Female Male Female Male Female
Andaman & Nicobar Islands - - 6.01 20.44 4.63 20.75
Andhra Pradesh 1.74 8.57 3.35 17.12 3.66 20
Arunachal Pradesh 1.54 5.14 1.17 6.46 4,53 7.66
Assam 1.63 4,76 1.04 5.35 4,28 9.66
Bihar 1.22 2.93 1.29 7.04 2.96 9.74
Chandigarh 0.78 26.4 2.9 20.77
Chhattisgarh 0.44 2.65 0.46 4.4 2.55 7.42
Dadra and Nagar Haveli - - 2.24 13.72 3.89 15.62
Daman and Diu - - 2.45 16.91 - -
Goa 1.14 5.97 1.53 9.13 251 12.88
Gujarat 1.86 7.33 1.37 11.19 3.01 12.93
Haryana 1.72 9.03 1.19 12.01 3.36 17.49
Himachal Pradesh 1.76 5.49 1.32 14.26 45 15.89
Jammu and Kashmir 1.65 7.7 1.89 12.96 8.19 17.69
Jharkhand 0.55 3.24 1.05 6.45 3.27 7.05
Karnataka 0.94 6.03 2.25 9.23 4.34 12.47
Kerala 0.54 7.54 1.08 10.59 5.63 12.82
Lakshadweep - - 0.56 15.75 1.99 7.35
Madhya Pradesh 0.47 3.61 0.75 6.34 2.46 7.46
Maharashtra 1.1 5.68 1.68 10.06 4.17 11.14
Manipur 0.82 3.79 0.52 5.59 1.14 8.62
Meghalaya 2.52 2.03 1.69 6.11 3.52 5.58
Mizoram 1.82 2.55 0.61 4.33 3.22 6.51
Nagaland - - 0.64 3.16 14 3.7
Delhi 1.55 7.92 1.49 13.23 2.9 17.63
Odisha 0.83 3.38 1.05 6.73 4.02 12.93
Puducherry - - 0.89 19.89 6.39 25.59
Punjab 2.11 8.9 1.67 16.02 4.18 20.19
Rajasthan 1.15 4,58 0.61 5.3 2.39 6.08
Sikkim 2.59 7 1.98 7.16 5.05 11.83
Tamil Nadu 1.3 9.9 2.78 15.91 4.23 19.47
Tripura 0.9 476 0.74 8.34 5.3 14.49
Uttar Pradesh 0.63 3.95 1.00 7.9 2.4 9.17
Uttarakhand 1.02 6.11 0.98 8.57 1.79 11.34
West Bengal 0.85 6.61 2.08 11.65 5.26 15.6
Telangana - - 1.15 14.23 2.89 15.06
India 1.09 5.82 1.52 9.98 3.52 12.16

1.00,1.01) times as large as the odds of men. For every 1 unit increase in the dietary diversity score,
the likelihood that the person becoming anaemic-OWOB increases by approximately 1.1 times. The
odds of becoming anaemic-OWOB in 2015 and 2019 is 1.64 (p=0.001; 1.59,1.68) times as large as
the odds in 2004. The odds of a person living in the southern region becoming anaemic-OWOB
living is 1.32 (p= 0.001; 1.27,1.36) times as higher than the northern region. Among both men and
women also the odds among the southern region is higher.

V. Discussion

Our study has three essential findings. First, the overall prevalence of anaemia-OWOB co-
occurrence in India has increased from 1.09 to 3.52 per 100 males and 5.82 to 12.14 per 100 females
between 2004 and 2019-21. Second, the individual level dual burden of OWOB and anaemia is
strongly and positively associated with age and wealth, and with higher likelihood of such co-
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occurance among females. Third, anaemia-OWOB prevalence is higher in Southeast India (mostly
in Tamil Nadu) and parts of Northwest India. Dietary habits with higher reliance on carbohydrate
Table 4: Pooled OLS estimates: Correlates of overweight and obese-anaemia, India, NFHS 2004-05
to 2019-21.

Total population Male Female
: Adjusted  95% Adjusted  95% Adjusted  95%
Variable Category odds confidence  odds confidence odds confidence
ratio interval ratio interval ratio interval
15-19®
20-24 2.29***  [2.16,2.43] 1.40** [1.08,1.80] 2.35***  [2.21,2.49]
25-29 4,73***  [4.49,4.98] 2.30*** [1.82,2.90] 4.89***  [4.64,5.16]
Age 30-34 6.94***  [6.61,7.30] 3.45*** [2.75,4.32] 7.16***  [6.81,7.54]
group 35-39 8.50***  [8.10,8.93] 4.88*** [3.92,6.06] 8.72***  [8.29,9.17]
40-44 10.0***  [9.60,10.6] 5.39*** [4.33,6.70] 10.37*** [9.86,10.9]
45-49 10.2***  [9.77,10.80] 6.92*** [5.58,8.59] 10.46*** [9.93,11.0]
50-54 12.6***  [11.1,14.37] 7.27*** [5.82,9.07]
Household size 0.99* [0.99,0.99] 0.97** [0.95,0.99] 0.99 [0.99,1.00]
Place of Urban ®
residence  Rural 0.82***  [0.80,0.83] 1.03 [0.93,1.13] 0.81***  [0.79,0.82]
Gender Male ®
Female 7.38***  [7.04,7.73] - - - -
Poorest ®
Wealth Po_orer 1.70*** [1.62,1.78] 1.55*** [1.23,1.94] 1.70*** [1.62,1.79]
Index Middle 2.64***  [2.52,2.76] 2.02*** [1.62,2.52] 2.66***  [2.54,2.79]
Richer 3.83*** [3.66,4.02] 2.96*** [2.38,3.69] 3.87***  [3.69,4.06]
Richest 5.15***  [4.90,5.41] 4.53*** [3.60,5.70] 5.17***  [4.91,5.44]
No Education, Preschool ®
Education Primary 1.18*** [1.14,1.22] 1.13 [0.94,1.35] 1.18***  [1.14,1.22]
Secondary 1.23*** [1.20,1.27] 1.18* [1.01,1.37] 1.24***  [1.20,1.27]
Higher Secondary  1.037 [0.99,1.07] 1.25* [1.05,1.50] 1.02 [0.98,1.06]
Sc®
Caste St 0.77%** [0.74,0.80] 1.14 [0.95,1.35] 0.75***  [0.72,0.79]
Obc 0.97* [0.94,099] 0.99 [0.86,1.12] 0.96* [0.94,0.99]
Others 1.05*** [1.02,1.08] 1.16* [1.01,1.32] 1.05***  [1.02,1.08]
Dietary diversity score 1.01*** [1.00,1.01] 0.99 [0.97,1.00] 1.01***  [1.00,1.01]
2004 ®
Time 2015 1.64***  [1.59,1.68] 1.20*** [1.10,1.31] 1.69***  [1.64,1.74]
2019 1.83***  [1.78,1.87] 1.31** [1.21,1.42] 1.75%**  [1.69,1.80]
North ®
Central 0.97 [0.94,1.00] 0.84* [0.73,0.98] 0.97 [0.95,1.00]
Regions East 1.22***  [1.18,1.26] 1.38*** [1.17,1.62] 1.21*** [1.17,1.25]
Northeast 0.71*** [0.68,0.74] 0.93 [0.78,1.11] 0.69***  [0.66,0.72]
West 0.93***  [0.90,0.97] 0.96 [0.82,1.12] 0.93***  [0.90,0.97]
South 1.32%**  [1.27,1.36] 1.44*** [1.25,1.66] 1.31*** [1.26,1.35]

®- Reference category, 95% confidence intervals in brackets, * p<0.05, ** p<0.01, *** p<0.001.

and fat based food could contribute to such trends. Low prevalence of the same is noted in Northeast
India, indicating balanced dietary habits in the region.

Mechanisms underlying the relationship between anaemia and obesity are complex and not
fully understood. However, it is thought that obesity may contribute to anaemia through several
pathways, including inflammation, altered iron metabolism and impaired erythropoiesis (the process
of red blood cell formation) (Huang et al., 2019). Additionally, some studies suggest that obesity-
related insulin resistance may contribute to anaemia through a reduction in erythropoietin (a hormone
that stimulates erythropoiesis) production (Huang et al., 2019).

The double burden of anaemic-OWOB can have significant health consequences, including
an increased risk of chronic diseases and decreased quality of life. Therefore, prevention and
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management of both conditions are crucial to improve health outcomes. Lifestyle modifications such
as healthy eating habits and regular physical activity can help prevent and manage both anaemia and
obesity (WHO, 2022a; WHO, 2022b). Additionally, healthcare providers can screen and diagnose
both conditions and develop individualised treatment plans for their patients (WHO, 2022a &
2022b).

A low variation in the dietary diversity score shows that nutritional habits of the Indian
population are skewed with higher reliance on carbohydrates and fats and low uptake of micro-
nutrient rich food like dairy, pulses, plant and animal-based products rich in protein, calcium and
iron (Krishnan et al., 2008; Misra et al., 2011; Rammohan et al., 2012; Vecchio et al., 2014). Higher
subsidies on fats and carbohydrate food products reinforce these habits. Even today subsidies are
provided for sugar in place of pulses through the public distribution system. The easy availability
and accessibility of cheap shacks (even in remote geographical locations) further aggravates the
skewed nutritional uptake.

These dietary habits that make a population vulnerable to high BMI also limit their
micronutrient uptake, thus making them susceptible to micronutrient deficiencies like anaemia. Such
co-occurrence of anaemic-OWOB can have serious public health repercussions later. For instance,
high BMI and anaemia are both responsible for pregnancy and delivery complications. With the
rising number of females susceptible to both, we may experience increased pregnancy complications
or maternal deaths. Further, if co-occurrence increases rapidly, it will be challenging to mitigate it as
stringent food policies will have to be adopted that may adversely affect many self-employed people's
economic stability. Therefore, it is necessary to address the growing prevalence of anaemia among
the OWOB population at this stage. Well-designed nutritional and dietary policy needs to be brought
about with higher reliance on generating awareness and public support regarding a balanced diet.
Men and women in urban areas, especially the employed, who rely highly on outside food, should
be encouraged to adopt healthier food habits. Rationing the prices of vegetables, pulses, and dairy
products and increasing their marketability should be the prime focus. This will make healthy foods
economically lucrative and easily accessible. However, most of all, we must begin with the
acceptance that our nutritional policies focus too much on under-nutrition and too little on a balanced
diet.

It is important to note that anaemia-OWOB co-occurrence is not limited to India but is a global
issue. The World Health Organization has identified the coexistence of overweight/obesity and
anaemia as a double burden of malnutrition that affects many low- and middle-income countries
(WHO, 2020). Therefore, the findings of this study may have implications for other countries facing
similar challenges. The prevalence of anaemia-OWOB co-occurrence in India is likely to have
significant economic implications. This dual burden of disease could lead to increased healthcare
costs, reduced productivity and decreased quality of life among the affected individuals. Addressing
this issue could have a positive impact on the overall economy of the country.

V. Conclusion

Given the rising individual-level dual burden of anaemia and overweight among men and
women of reproductive ages, a comprehensive nutritional policy for the adults of our nation is
imperative. Such an approach should first identify the adult population with a low dietary diversity
score and over-reliance on carbohydrates and fats, followed by designing an approach to influence
the social norms against snacking and encouraging the adult population to pursue a better diet regime.
This needs to be substantiated with economic policies that will allow adults to afford and easily
access healthy foods.
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