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Abstract
Non-communicable Diseases such as anaemia, hypertension and diabetes and their treatment may upsurge
the risk of childbirth-related complications for both women and their babies. The present study is an
attempt to assess the level and determinants of Anaemia, Hypertension and Diabetes among pregnant
women using the fourth round of National Family Health Survey-4 (2015-16) data. Bivariate and logistic
regression techniques have been used for data analysis. Study findings suggest that the prevalence of anae-
mia among pregnant women was found to be 25.9%, whereas the corresponding figure for hypertension
and diabetes were 4.4% and 2.4%, respectively. Further, substantial socio-economic differentials have been
observed in the prevalence of Anaemia, Hypertension and Diabetes among pregnant women. Results
of regression analysis suggest that anaemia and hypertension were significantly higher among women
in their third trimester [(OR = 2.10; p < 0.001) and (OR = 1.63; p < 0.001)], respectively, compared
to women in the first trimester. Similarly, pregnant women in the age group 35-49 were at an elevated
risk of hypertension (OR = 2.78; p < 0.001)) and diabetes (OR = 2.50; p < 0.001)) compared to women
aged 15-24. Further, the risk of anaemia was found to be significantly lower among pregnant women from
the richest quintile (OR = 0.71; p < 0.001) and women with higher educational level (OR = 0.72;
p < 0.001) when compared to women from the poorest wealth quintile and women with no formal edu-
cation respectively. Similarly, pregnant women from the richest quintile (OR = 1.68; p < 0.001) and
women from other religion (OR = 1.75; p < 0.001) are significantly more likely to develop diabetes com-
pared to women from the poorest quintile and women from the Hindu religion, respectively. In conclusion,
early screening for predicting the risk of gestational anaemia, gestational diabetes, and gestational hyper-
tension is critical in minimizing maternal and reproductive outcomes. The existing guidelines for
Screening and Management of Gestational Diabetes, Gestational Hypertension need to be contextualized
and modified according to a local need for effective treatment.
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Background
Maternal mortality is excessively high across the world. In 2017, nearly 295 000 women died dur-
ing, and following pregnancy and childbirth globally, with considerable majority (94%) of these
deaths occurred in low-resource settings, and most could have been prevented (WHO, 2019). Of
the total maternal deaths, almost 86% of maternal deaths occurred in Sub-Saharan Africa and
Southern Asia. Sub-Saharan Africa accounted for roughly two-thirds of maternal deaths, whereas
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Southern Asia accounted for nearly one-fifth. Almost 75% of maternal deaths are due to severe
bleeding (mostly bleeding after childbirth), infections (usually after childbirth), high blood pres-
sure during pregnancy (pre-eclampsia and eclampsia), complications from delivery and unsafe
abortion (Say, et al., 2014).

Many direct and indirect causes are associated with the high rate of MMR in the world.
Moreover, indirect causes of maternal death are becoming prominent and accounting for more
than a quarter of maternal deaths worldwide (Say, et al., 2014). Indirect causes include deaths due
to communicable, non-communicable diseases (NCDs), and other indirect causes such as acci-
dents (Lumbiganon, et al., 2014; WHO, 2012). More Stress has been placed on communicable
diseases during pregnancy because it can be easily detected, for illustration- prevention and con-
trol of malaria, syphilis, HIV etc. However, NCDs during pregnancy do not adequately address
especially in resource constraint areas.

Important NCDs during pregnancy comprise a huge number of different health conditions.
They are cardiovascular diseases such as hypertension, endocrine, or metabolic diseases such
as diabetes, haematological diseases such as anaemia, mental illness such as antepartum and post-
partum depression and neoplasm (Hussein, 2017). Prevalence of NCDs during pregnancy have a
substantial adverse effect on maternal health and pregnancy outcomes. Hypertension, diabetes,
anaemia, obesity, overweight, and undernourishment during pregnancy are linked to haemor-
rhage, pre-eclampsia, stillbirth, low birth weight, preterm birth, congenital malformation, and
maternal and neonatal mortality (Heslehurst et al., 2008; Wendland et al., 2012; Haider et al.,
2013). NCD-related symptoms during pregnancy are generally misinterpreted as normal (by
women themselves) and in general, are often dismissed by health practitioner (March of
Dimes, 2014; Amant, et al., 2015). Nevertheless, eighteen million women of reproductive age
die each year from NCDs and two in every three deaths among women are due to the NCDs.
Diabetes affects 1 in every 6 pregnancies around the world (Iversen, 2017) and Hypertensive dis-
orders affect up to 10 percent of pregnancies globally (American College of Obstetricians and
Gynecologists, 2019). The rising incidence of NCDs in pregnant women directly affects the num-
ber of maternal deaths globally.

In India, the recent estimates of Maternal Mortality Ratio (MMR) is 113 maternal deaths per
every 100,000 live births (Office Registrar General of India, 2020). Perhaps, India may achieve the
Sustainable Development Goals (SDGs) for maternal health. However, India is experiencing high
interstate differences in MMR. It is also evident that socio-economically backward sates have
higher rates of maternal mortality in India (Office Registrar General of India, 2020). The
Non-communicable diseases (NCDs) make up a significant health burden in India. Pregnancy
Induced Hypertension, Gestational Diabetes Mellitus, and gestational hypothyroidism were iden-
tified as factors contributing to a high-risk pregnancy (Majella, et al., 2019). Women from rural
India and belongs to marginalised sections are particularly vulnerable due to limited knowledge
and healthcare access. Further, high-risk conditions during pregnancy, such as hypertensive dis-
orders and gestational diabetes mellitus (GDM) increase the risk of cardio-metabolic disease in the
years following birth.

Though, the burden of NCDs has been grown, India still does not have sufficiently detailed data
on NCDs for research and policy purposes, particularly data on pregnant women. Hence, limited
evidence is available on the magnitude of common NCDs in pregnant women in India; and avail-
able evidence are based on either empirical data or from facility-level data. As India is in the third
stage of Obstetric transition phenomena, the development of evidence-based guidelines for
improving knowledge and practice is vital to minimize adverse maternal and pregnancy outcomes.

The determinants of maternal mortality and morbidity have been described since back in terms
of distal and intermediate determinants. The distal determinants include factors like women’s
socio-economic characteristics as well as broader cultural factors. Intermediate determinants
encompass biomedical factors, including women’s general and reproductive health, and health
care system factors, like access to care and use of services. The commonest causes of maternal
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death are the so-called direct causes, due to obstetric complications like haemorrhage during
childbirth, eclampsia, abortion, obstructed labour and sepsis. For these causes, efforts to reduce
global maternal mortality have focused on obstetric interventions and motherhood services. Less
attention has been paid to the general health of women and medical conditions during pregnancy
that result in maternal mortality and morbidity. In the backdrop of the Sustainable Development
Goals (SDG), countries have united behind a new target to accelerate the decline of maternal mor-
tality by 2030. SDG-3 focuses to reduce the global maternal mortality ratio (MMR) to less than
70 per 100 000 births, with no country having a maternal mortality rate of more than twice the
global average. To achieve the SDG-3 and national goal (of reduction in maternal and new-born
mortality) proper identification and magnitude of NCDs among women during pregnancy need
to be addressed. Therefore, this study focuses attention on the relatively neglected problem of non-
communicable diseases namely; Anaemia, Hypertension and Diabetes during pregnancy at
national, and investigates the public health implications of changing patterns of health in preg-
nancy. The present study has two-fold objectives. First, it systematically assesses the prevalence of
Anaemia, Hypertension and Diabetes among pregnant women. Secondly, study attempts to find
out the determinants of Anaemia, Hypertension and Diabetes among pregnant women using the
nationally representative data set.

Data source and method
Data

To study the prevalence of NCDs among pregnant women across socio-economic and demo-
graphic characteristics fourth round of National Family Health Survey (NFHS-4) data, con-
ducted during 2015-16 has been used. The fourth round collected information from 601509
households on important population, nutrition, socioeconomic, and maternal-child health indi-
cators. It was the first round to cover all 36 states and union territories in India and included
biomarker sampling for height, weight, blood pressure, and blood glucose. About 699686 eligi-
ble women age 15-49 were interviewed. At the time of the survey, trained health investigators
conducted biomarker sampling and measurements of weight, height, blood pressure, and ran-
dom blood glucose level for respondents. The response rate for NFHS-4 was approximately 98%
for households and 97% for eligible women. Out of the total interviewed women (699686),
31,123 (4.5%) women were pregnant at the time of the survey. Of total pregnant women,
30516, 30315 and 30326 pregnant women provided information on Hypertension, Diabetes
and Anaemia, respectively.

Outcome variables

The anaemia, Hypertension and Diabetes in the pregnant women were the primary outcome var-
iables of the study. The operational definition of the mentioned indicators is defined as;

• Anaemia: A pregnant woman is classified as anaemic if she has a Hb level < 10.0 g/dl.
• Hypertension: A pregnant woman is classified as having hypertension if she has SBP≥140
mmHg or DBP≥ 90 mmHg at the time of survey, or she is currently taking medicine to lower
her blood pressure

• Diabetes: A pregnant woman is classified as having Diabetes if she has a random blood
glucose level of 141 mg/dl or higher.

All of the outcome variables of the present study were coded in dichotomise form; i.e. present of
anaemia, present of hypertension and present of diabetes were assigned code ‘1’, otherwise ‘0’.
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Explanatory variables

Based on the extensive literature, we considered explanatory variables such as trimester of preg-
nancy (first, second and third); age (15-24, 25-34 and 35-49 years); Children ever born (no child,
one child and two or more than two child); place of residence (urban vs. rural); wealth quintile
(poorest, poor, middle, rich and richest); caste (scheduled castes, scheduled tribes, other backward
classes - OBC and general); religion (Hindu, Muslim and others); education level (no education,
primary, secondary and higher); women’s height (< 145 cm vs. 145 cm or more); tobacco use (yes
vs. no); nutritional/health services matters talked about in the last 3 months with any health
worker (no vs. yes); mass media exposure (no vs. any exposure); geographical region of residence
(north, central, east, northeast, west and south).

Statistical analysis

Bivariate analyses were carried out to assess the level of anaemia, hypertension and diabetes
among pregnant women by their demographic and socioeconomic characteristics by applying
appropriate sampling weights. In multivariate analysis, binary logistic regression models were
used to assess the net effects of several confounding factors associated with the occurrence of anae-
mia, hypertension and diabetes among pregnant women. The regression result has been presented
in terms of adjusted odds ratio with 95% confidence interval across the categories of the predictor
variables. All analyses of this study were carried out using STATA 14 software.

Results
Demographic and socio-economic profile of respondents

Table 1 shows the distribution of the pregnant women by their demographic and socio-economic
characteristics. The majority of the respondents (56.8%) were in the 15-24 age group, followed by
39.6% in the 25–34 years’ age groups. The distribution of pregnant women suggests that most of
them were from rural areas (71.5%), from OBC group (47%) and from Hindu religion (77.6%).
The majority (49.3%) had secondary level education and 27.4% had two or more children. Most of
the women (95.4%) did not consume tobacco, a majority of the pregnant women (98%) had talked
about nutritional/health services related matters with any health worker (ASHA, MPW, etc.) in
the last three months and (24.9%) had no media exposure. Central region women comprised
28.4% of the sample and only 3.3% of pregnant women belonged to Northeast region.

Prevalence and Determinants of Anaemia among pregnant women

Table 2 presents socio-economic differentials in the prevalence of anaemia among pregnant
women. In total, a little more than one fourth (25.9%) of the pregnant women found to be anaemic
at the time of survey. The prevalence of anaemia was higher among the pregnant women who were
in their third trimester (30.9%), belong to age group 35-49 years (33.3%), who had already two or
more children (31.9%), resides in rural areas (27.3%), belonged to poorest household (31.4%),
from the Scheduled tribes (33.9%), women from Hindu religion (26.2%), women with no educa-
tion (32.9%), women with less than 145 cm of height (30.3%), consume tobacco (36%), not
advised or talk about nutritional/Health related matters in the last 3 months by any health worker
(25.9%) and women from eastern region (28.3%). The regression results also confirm the same.
For example, the odds of having anaemia during pregnancy was higher among women who were
in their third trimester (OR: 2.10; p < 0.001) and having two or more children (OR:1.44;
p < 0.001) compared to women in the first trimester and women with no child respectively.
Similarly, odds for having anaemia was significantly lower among women belongs to 24-34
age group (OR: 0.89; p < 0.05), belongs to richest household (OR: 0.71; p < 0.001), from other
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Tables 1. Distribution of pregnant women aged 15–49 years by their demographic and socio-economic characteristics,
India, 2015-16

Background characteristics Percent Total

Trimester of pregnancy

First 29.7 9,251

Second 39.9 12,414

Third 30.4 9,446

Age

15-24 56.8 17,678

24-34 39.6 12,329

35-49 3.6 1,116

Children ever born

No child 40.7 12,659

One child 32.0 9,948

Two or more 27.4 8,517

Place of residence

Urban 28.5 8,872

Rural 71.5 22,252

Wealth quintile

Poorest 23.2 7,226

Poor 21.6 6,730

Middle 20.4 6,346

Rich 18.2 5,657

Richest 16.6 5,165

Caste

Schedule Tribes 10.0 2,976

Schedule castes 22.6 6,749

OBCs 46.9 14,000

others 20.5 6,100

Religion

Hindu 77.6 24,155

Muslim 17.3 5,397

Others 5.1 1,571

Education level

No education 24.5 7,636

Primary 12.6 3,910

Secondary 49.3 15,356

Higher 13.6 4,221

(Continued)
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caste group (OR: 0.62; p < 0.001), following other religion (OR: 0.81; p < 0.05), women with the
height of 145 cm or above (OR: 0.86; p < 0.01), currently do not consume tobacco (OR: 0.75; p <

0.01) and belong to northeast region (OR: 0.61; p> 0.001) and south region (OR: 0.75; p< 0.001)
compared to women in the age group 15-24, belong to poorest household, women from scheduled
tribe community, women from Hindu religion, women’s height less than 145 cm, currently con-
suming tobacco and women from north region respectively.

Prevalence and Determinants of Hypertension among pregnant women

A similar exercise has been conducted in order to identify prevalence and odds of hypertension
and presented in Table 3. Results suggest that on an average 4.4% of pregnant women were suf-
fering from hypertension at the time of survey. This prevalence considerably varies by socio-
economic condition of the respondents. The prevalence of hypertension was higher among the
pregnant women who were in their third trimester (6.0%), women belonged to age group 35-
49 years (9.7%), who had already two or more children (4.9%) resides in urban areas (4.7%),
belonged to richest household (4.9%), from the Scheduled tribes (5.2%), women from other reli-
gion (6.5%), pregnant women with higher level of education (4.9%), consume tobacco (4.8%), not
advised or talk about nutritional/Health related matters in last 3 months with any health worker

Tables 1. (Continued )

Background characteristics Percent Total

Women’s height

<145 cm 11.2 3,417

145 cm or above 88.8 27,166

Tobacco use

Yes 4.6 1,442

No 95.4 29,682

Nutritional/Health services/matters talked about in last 3 months

No 98.0 30,510

Yes 2.0 613

Media exposure

No 24.9 7,762

Any exposure 75.1 23,362

Regions

North 13.9 4,338

Central 28.4 8,823

East 25.3 7,882

Northeast 3.3 1,012

West 12.1 3,767

South 17.0 5,302

Total 100 31,123

Note: Cases are not equal due to missing values.
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Table 2. Prevalence and determinants of Anaemia (<10.0 g/dl) among pregnant women aged 15-49 years by their
background characteristics in India, 2015-16

Background characteristics Anaemia$ Total Odds ratio 95% confidence intervals

Trimester of pregnancy

First® 17.8 8,990

Second 28.1 12,107 1.841*** [1.677,2.021]

Third 30.9 9,216 2.103*** [1.909,2.318]

Age

15-24® 25.6 17,260

24-34 25.6 11,971 0.893** [0.820,0.973]

35-49 33.3 1,095 1.031 [0.861,1.234]

Children ever born

No child® 21.8 12,290

One child 26.0 9,644 1.247*** [1.136,1.368]

Two or more 31.9 8,392 1.441*** [1.295,1.603]

Place of residence

Urban® 22.3 8,431

Rural 27.3 21,895 1.003 [0.899,1.119]

Wealth quintile

Poorest® 31.4 7,113

Poor 28.8 6,634 1.059 [0.955,1.174]

Middle 26.1 6,207 0.998 [0.880,1.130]

Rich 23.4 5,491 0.955 [0.825,1.105]

Richest 16.6 4,881 0.715*** [0.596,0.857]

Caste

Schedule Tribes® 33.9 2,927

Schedule castes 27.9 6,601 0.802*** [0.710,0.907]

OBCs 25.7 13,730 0.739*** [0.658,0.829]

Others 21.1 5,823 0.629*** [0.545,0.725]

Religion

Hindu® 26.2 23,544

Muslim 26.1 5,230 1.077 [0.961,1.208]

Others 20.9 1,552 0.811* [0.679,0.968]

Education level

No education® 32.9 7,512

Primary 29.8 3,845 0.925 [0.822,1.040]

Secondary 23.8 14,962 0.830*** [0.751,0.918]

Higher 16.8 4,007 0.719*** [0.610,0.847]

(Continued)
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(4.4%) and women from Northeast region (7.6%). The results of regression results also affirm
these findings. For illustration, the odds of developing hypertension during pregnancy was sig-
nificantly higher among women who were in their third trimester (OR: 1.6; p < 0.001) and those
who were in their 35-49 age group (OR: 2.7; p < 0.001) compared to women in the first trimester
and women in the age group of 15-24 respectively. Similarly, odds for having hypertension was
significantly lower among women belongs to central India (OR: 0.75; p < 0.01) with respect to
women from Northern region.

Prevalence and Determinants of Diabetes among pregnant women

The prevalence and determinants of diabetes have been identified and presented in Table 4. At
national level the prevalence of Diabetes among pregnant women was 2.4%. The prevalence of
diabetes is varied by socio-economic characteristics and evident from the Table 3.

The prevalence of Diabetes was higher among the pregnant women who were in their first
trimester of pregnancy (2.8%), women belonged to age group 35-49 years (4.3%), among urban
residents (3.0%), belonged to richest household (3.7%), women from other backward clas-
ses (2.6%), followers of other religion (4.1%), pregnant women with higher level of education

Table 2. (Continued )

Background characteristics Anaemia$ Total Odds ratio 95% confidence intervals

Women’s height

<145 cm® 30.3 3,407

145 cm or above 25.3 26,902 0.862** [0.773,0.962]

Tobacco use

Yes® 36.0 1,416

No 25.4 28,910 0.756** [0.638,0.896]

Nutritional/Health services/matters talked about in last 3 months

No® 25.9 29,716

Yes 24.4 610 0.93 [0.657,1.317]

Media exposure

No® 31.1 7,625

Any exposure 24.1 22,701 0.988 [0.901,1.084]

Regions

North® 25.9 4,232

Central 27.6 8,710 0.905 [0.815,1.006]

East 28.3 7,721 0.901 [0.798,1.017]

Northeast 21.2 992 0.619*** [0.520,0.738]

West 25.4 3,558 0.912 [0.771,1.078]

South 20.7 5,113 0.756*** [0.655,0.873]

Total 25.9 30,326

Note: level of significance: * p<0.05, ** p<0.01, *** p<0.001. ®: reference category.
A pregnant woman is classified as anaemic if she has a Hb level <10.0 g/dl; $: Prevalence of anaemia.
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Table 3. Prevalence and determinants of hypertension among pregnant women aged 15-49 years by their background
characteristics in India, 2015-16

Background characteristics Hypertension$ Total Odds ratio 95% confidence intervals

Trimester of pregnancy

First® 3.6 9,043

Second 3.7 12,179 0.985 [0.814,1.192]

Third 6.0 9,281 1.634*** [1.361,1.963]

Age

15-24® 3.5 17,351

22-34 5.2 12,062 1.488*** [1.254,1.766]

35-49 9.7 1,102 2.780*** [2.082,3.712]

Children ever born

No child® 4.1 12,379

One child 4.3 9,711 0.951 [0.787,1.149]

Two or more 4.9 8,426 0.908 [0.728,1.132]

Place of residence

Urban® 4.7 8,542

Rural 4.3 21,974 0.958 [0.781,1.176]

Wealth quintile

Poorest® 4.1 7,149

Poor 4.2 6,641 1.032 [0.822,1.297]

Middle 4.0 6,247 0.988 [0.763,1.280]

Rich 5.0 5,524 1.139 [0.842,1.541]

Richest 4.9 4,955 1.035 [0.737,1.453]

Caste

Schedule Tribes® 5.2 2,935

Schedule castes 4.1 6,630 0.826 [0.640,1.066]

OBCs 4.0 13,788 0.799 [0.631,1.013]

Others 5.0 5,907 0.927 [0.699,1.230]

Religion

Hindu® 4.2 23,675

Muslim 4.8 5,283 1.088 [0.876,1.351]

Others 6.5 1,558 1.309 [0.996,1.719]

Education level

No education® 4.5 7,545

Primary 4.4 3,857 0.999 [0.781,1.280]

Secondary 4.2 15,047 0.992 [0.799,1.232]

Higher 4.9 4,067 0.998 [0.719,1.387]

(Continued)
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(4.3%), women with less than 145 cm of height (2.5%), consume tobacco (2.8%), who had advised
or discuss about nutritional/Health related matters in last 3 months with any health worker
(2.6%), pregnant women who exposed to media (2.6%) and pregnant women from south region
(3.5%). While identifying odds of diabetes among pregnant women, results suggest that the odds
for having diabetes during pregnancy was significantly higher among women who were in their
35-49 age group (OR: 2.5; p < 0.001), women from the richest household (OR: 1.6; p < 0.05),
either belong to Muslim (OR:1.4; p < 0.05) or other religion (1.753; p < 0.05) and residents
of southern region (OR:1.5; p < 0.05) as compare to women in the age group 15-24, women from
poorest household, women from Hindu religion and women from northern region respectively.

Summary and Discussion
The main objective of the study is to present the prevalence and determinant of Anaemia,
Hypertension and Diabetes among pregnant women using the fourth round of National
Family Health Survey (NFHS-4) data. The study observed a higher proportion of pregnant women
in India suffer from Anaemia, Hypertension and Diabetes during their pregnancy and the preva-
lence of all these three indicators drastically varied by women socio-economic and demographic
characteristics.

Table 3. (Continued )

Background characteristics Hypertension$ Total Odds ratio 95% confidence intervals

Women’s height

<145 cm® 4.5 3,411

145 cm or above 4.4 27,087 0.895 [0.700,1.144]

Tobacco use

Yes® 4.8 1,424

No 4.4 29,092 1.153 [0.851,1.563]

Nutritional/Health services/matters talked about in last 3 months

No® 4.4 29,903

Yes 3.6 612 0.815 [0.414,1.601]

Media exposure

No® 4.4 7,660

Any exposure 4.4 22,856 0.92 [0.757,1.124]

Regions

North® 5.4 4,246

Central 3.9 8,736 0.753** [0.624,0.910]

East 3.8 7,749 0.714** [0.568,0.896]

Northeast 7.6 998 1.24 [0.949,1.631]

West 4.5 3,618 0.77 [0.572,1.040]

South 4.5 5,169 0.85 [0.648,1.112]

Total 4.4 30,516 30656

Note: level of significance: * p<0.05, ** p<0.01, *** p<0.001. ®: reference category.
A pregnant woman is classified as having hypertension if she has SBP≥140 mmHg or DBP≥ 90 mmHg at the time of survey, or she is currently
taking medicine to lower her blood pressure; $: prevalence of hypertension.
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Table 4. Prevalence and determinants of Diabetes among pregnant women aged 15-49 years by their background
characteristics in India, 2015-16

Background characteristics Diabetes$ Total Odds ratio 95% confidence intervals

Trimester of pregnancy

First® 2.8 8,984

Second 2.3 12,102 0.761* [0.592,0.978]

Third 2.3 9,216 0.816 [0.622,1.071]

Age

15-24® 1.9 17,251

24-34 3.1 11,970 1.537*** [1.210,1.952]

35-49 4.3 1,094 2.506*** [1.628,3.858]

Children ever born

No child® 2.5 12,291

One child 2.4 9,636 0.819 [0.618,1.083]

Two or more 2.4 8,389 0.891 [0.648,1.224]

Place of residence

Urban® 3.0 8,428

Rural 2.2 21,887 0.903 [0.748,1.089]

Wealth quintile

Poorest® 1.9 7,109

Poor 2.0 6,629 1.06 [0.723,1.556]

Middle 2.2 6,207 1.169 [0.752,1.819]

Rich 2.7 5,491 1.473 [0.918,2.366]

Richest 3.7 4,879 1.683* [1.018,2.782]

Caste

Schedule Tribes® 2.2 2,926

Schedule castes 1.8 6,595 0.729 [0.476,1.117]

OBCs 2.6 13,729 0.952 [0.664,1.364]

others 2.5 5,822 0.834 [0.543,1.281]

Religion

Hindu® 2.2 23,539

Muslim 3.1 5,229 1.374* [1.007,1.875]

Others 4.1 1,547 1.753* [1.041,2.952]

Education level

No education® 2.1 7,508

Primary 2.0 3,840 0.923 [0.674,1.263]

Secondary 2.2 14,963 0.94 [0.703,1.256]

Higher 4.3 4,004 1.427 [0.973,2.093]

(Continued)
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Anaemia

Anaemia during pregnancy is associated with an augmented risk of maternal and child mortality
and morbidity in low-income countries (Kalaivani, 2009; WHO, 2014). Similar to earlier studies of
other countries (McLean et al., 2009), the present study supports that the later stage of pregnancy
and higher parity are associated with higher risk of anaemia among pregnant women. In the anal-
ysis, women’s age emerged as a critical factor that elevates the risk of NCDs during pregnancy.
Older women were at a significantly higher risk of having anaemia, hypertension and diabetes
during pregnancy. The etiology of anaemia is complex and ranges from bone marrow failure syn-
dromes to chronic kidney disease and from nutritional deficiencies to inflammatory processes,
including inflammation in immune-senescence (Stauder, et al., 2018).

The result further suggests that the prevalence of anaemia among pregnant women is majorly
skewed toward the disadvantaged group of women. For illustration, pregnant women living in
rural areas, belongs to the poorest and poor households, women from schedule tribes and schedule
castes, women with no education and having no media exposure are at greater risk of developing
anaemia during their pregnancy. These women suffer more because of demand-side factors. They
have less purchasing power to acquire essential levels of supplements, protein, and vitamins dur-
ing the pregnancy (Goli, et al., 2015). The risk of having anaemia among pregnant women
decreases with the increase of the economic status of the household. This is probably because

Table 4. (Continued )

Background characteristics Diabetes$ Total Odds ratio 95% confidence intervals

Women’s height

<145 cm® 2.5 3,406

145 cm or above 2.4 26,892 0.873 [0.605,1.261]

Tobacco use

Yes® 2.8 1,417

No 2.4 28,898 0.706 [0.455,1.096]

Nutritional/Health services/matters talked about in last 3 months

No® 2.4 29,705

Yes 2.6 610 1.096 [0.588,2.044]

Media exposure

No® 1.9 7,621

Any exposure 2.6 22,694 1.131 [0.835,1.533]

Regions

North® 2.3 4,231

Central 2.2 8,709 1.148 [0.833,1.582]

East 2.5 7,719 1.33 [0.933,1.894]

Northeast 2.3 991 1.003 [0.621,1.621]

West 1.5 3,557 0.723 [0.402,1.300]

South 3.5 5,108 1.532* [1.054,2.227]

Total 2.4 30,315 30522

Note: level of significance: * p<0.05, ** p<0.01, *** p<0.001. ®: reference category.
A pregnant woman is classified as having Diabetes if she has a random blood glucose level of 141 mg/dl or higher; $: Prevalence of Diabetes.
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anaemia is associated with diet patterns and nutritional deficiencies, and less awareness and least
access to health facilities among the poor than richer.

Additionally, increasing the height of women is negatively associated with the risk of anaemia
among pregnant women. The prevalence of anaemia was higher among smokers compared with
non-smokers, though the association was not statistically significant. Biochemically, tobacco use
may affect iron metabolism (Kocyigit et al., 2001), iron stores (Northrop-Clewes and Thurnham,
2007), inflammation (Chelchowska et al., 2016), and haemoglobin levels (WHO, 2013).
Behaviourally, tobacco use may act as an appetite suppressant (Blaha et al., 1998; Koopmann
et al., 2015; Miyata et al., 1999), and has been linked with lower food intake. In contrast, even
though many women in India use tobacco during pregnancy, but there is no national policy
to address antenatal tobacco use, despite international recommendations (WHO, 2013).

Hypertension

The study shows relatively high prevalence of Hypertension among Indian pregnant women and
its varies considerably by socio-economic characteristics of the respondents. The prevalence of
Hypertension among pregnant women was significantly higher particularly among the women
in their third trimester of pregnancy, and the women belong to the age group 35-49. Further,
it is found higher for pregnant women belonging to wealthier families, women belonging to either
Muslim or other religions and women from the northeast region of India. The higher prevalence
of Hypertension among women belongs to richer households might be because of their risky
health behaviours such as stress, unbalanced diet, and physical inactivity.

Interestingly, higher educated pregnant women reported a relatively higher prevalence of
Hypertension. This can be because education makes the people aware of the disease and the pre-
cautions to be undertaken by a healthy individual. Additionally, the prevalence of Hypertension
was higher among those who consume tobacco than non-users, though the regression result shows
the peculiar result that indicates that mere consumption of tobacco is not enough to raise the risk
of developing hypertension. Study also found that discussion with the frontline health worker in
the last three months was associated with reduced risk of hypertension, indicating the importance
of counselling and awareness during pregnancy.

A wide regional variability existed in the prevalence of Hypertension among pregnant women.
For illustration, the prevalence of hypertension found significantly higher for the Northeast
region. One of the plausible reasons for high prevalence in this region could be unhealthy lifestyles
and dietary patterns and inadequate knowledge about the risk factors of NCDs (Imamura et al.,
2015; Vaidya et al., 2013; Choudhary et al., 2016). Other reason could be unaffordable anti-
hypertensive medication or lack of treatment services, and distant heath care centres (Chow
et al., 2013).

Diabetes

As far as the prevalence of diabetes among pregnant women is concerned, the existing evidence
demonstrated the inconsistency regarding the prevalence of diabetes among women during preg-
nancy in India, which varies between 4% to 14%. (Raja, et al., 2014; Seshiah et al., 2004; Mithal
et al., 2015; Rajput et al., 2013). The difference in the estimates might be due to differences in the
variations in sample size and different cut-offs used. Our study shows that the rates of diabetes
substantially vary across the demographic and socioeconomic characteristics of the respondents.
The rate of diabetes was significantly higher among elderly women, who belong to rich house-
holds, women from Muslim or other religions and women residing in the south region.

Interestingly, those women who were in their second trimester of pregnancy had a significantly
lower risk of becoming diabetic than women who were in their first trimester of pregnancy. In the
first three months of pregnancy, a drastic change in the female body creates a hormonal imbalance
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that elevates the glucose level. Besides, in the early stage of pregnancy, women are less familiar
with pregnancy management, associated with a low level of awareness regarding diet and nutri-
tional supplements that leads to an elevated risk of Gestational Diabetes among pregnant women.

Women’s increased age is an important risk factor for the development of diabetes during preg-
nancy (Swaminathan, et al., 2020). In the present study, the prevalence of diabetes gradually
increased with advancing age. We also observed an effect of parity on the prevalence of GDM.
Women with no children before are more likely at risk of diabetes during pregnancy. This might
be because of a sudden change in the hormones as they become pregnant first time.

Women residing in urban areas are more likely to be associated with an elevated risk of diabetes
than rural inhabitants. This may be due to a generally lower level of physical activity, unhealthier
diet, as well as other factors such as increased pollution in urban compared to rural habitats
(Ramachandran, et al., 1999; Zargar et al., 2004; Ramachandran et al., 1997). Besides, the higher
level of awareness and access to health care facilities might be one of the reasons for the elevated
risk of diabetes among urban habitant women.

The study has found that the risk of diabetes among pregnant women increases with the
increase in the household wealth and education level. Though the education level is not showing
a significant association. The higher prevalence of diabetes among richer shows their better access
to health care and awareness of the disease and the precautions to be undertaken by a healthy
individual.

Furthermore, women’s height greater than 145 cm is less likely to be associated with diabetes
during pregnancy. The height of the women is associated with the disadvantaged groups and to
some extent express growth ‘stunting’. The women’s height may be a marker of early pre-and
post-natal nourishment and development, and may to some extent support the role of the early
environment and developmental programming on the risk of developing Gestational Diabetes.
Moreover, Diabetes was found to be more among those who discussed nutritional/health matters
with the frontline health worker in last 3 months than others. It may be because advice provided
by frontline health workers is targeted who are already suffering from diabetes and belongs to
disadvantageous group.

Conclusion and Policy recommendations
In conclusion, the study shows the high prevalence of anaemia, hypertension and diabetes among
pregnant women in India. To reduce the risk of these avoidable life-threatening diseases among
pregnant women and eventually to avoid preventable maternal mortality and morbidities,
strengthening and monitoring the existing programs, i.e. ICDS, RKSK, JSSK, RMNCH�A,
National Food Security Act, removing bottlenecks in accessing the programs by promoting aware-
ness and health knowledge among women regarding nutrition and health care is critical for
improving anaemia, hypertension and diabetes among women in India. Therefore, addressing
the specific needs of pregnant women through an effective healthcare delivery system would help
to reduce the prevalence of anaemia, hypertension and diabetes among pregnant women.
Moreover, increased outreach of health services, training, and motivating frontline health workers
not only for pregnancy registration but also for promoting knowledge about balanced nutrition,
dietary diversity and provision of supplementary nutrition is crucial to prevent these diseases
among pregnant women. There is a guideline for the screening and management of gestational
diabetes (GOI, 2014), but this guideline needs to be contextualised and modified according to the
local need for effective treatment and adoption. Similarly, early screening for Pregnancy Induced
Hypertension (PIH) during pregnancy is recommended.
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