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Abstract

Background Women in their reproductive age have tremendous health implications that affect their health

and well-being. Anaemia is an indicator of inadequate dietary intake and poor health. Maternal malnutrition signifi-
cantly impacts maternal and child health outcomes, increasing the mother’s risk of dying during delivery. High-risk
fertility behaviour is a barrier to reducing mother and child mortality. This study aims to examine the level of high-
risk fertility behaviour and anaemia among ever-married urban Indian women and also examine the linkages
between the both.

Methods Based on the National Family Health Survey’s fifth round of data, the study analyzed 44,225 samples
of ever-married urban women. Univariate and bivariate analysis and binary logistic regression have been used
for the analysis.

Results Findings suggested that more than half (55%) of the urban women were anaemic, and about one-fourth
(24%) of women had any high-risk fertility behaviour. Furthermore, the results suggest that 20% of women were more
vulnerable to anaemia due to high-risk fertility behaviour. For the specific category, 19% and 28% of women were
more likely to be anaemic due to single and multiple high-risk fertility. However, after controlling for sociodemo-
graphic factors, the findings showed a statistically significant link between high-risk fertility behaviour and anaemia.
As a result, 16% of the women were more likely to be anaemic due to high-risk fertility behaviour, and 16% and 24%
were more likely to be anaemic due to single and multiple high-risk fertility behaviour, respectively.

Conclusions The findings exposed that maternal high-risk fertility behaviour is a significant factor in raising

the chance of anaemia in ever-married urban women of reproductive age in forms of the short birth interval,
advanced maternal age, and advanced maternal age & higher order. Policy and choice-based family planning tech-
niques should be employed to minimize the high-risk fertility behaviour among Indian urban women. This might aid
in the reduction of the malnutrition status of their children.
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Background
Malnourishment creates a vicious circle; an individual
cannot live a healthy and active life without regular and
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have a variety of stresses that can negatively impact their
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health and well-being. According to the World Health
Organization (WHO), nutritional anaemia is a state in
which, regardless of the cause of such insufficiency, the
haemoglobin content of blood is lower than the average
level. Anaemia is mainly caused by the complex interplay
of dietary factors, infectious disease, genetics, and other
factors associated with it. Anaemia is a public health
problem worldwide and an indicator of poor nutrition
and poor health. The burden of anaemia falls mainly in
developing countries. The world faces a grave nutrition
situation; about 30 percent of women aged 15-49 years
suffered from anaemia in 2019, and more than one and a
half billion people lack key micronutrients like iron and
vitamin A [2]. The nationally represented survey in India
documents that more than half (55%) of women (15-49)
were found anaemic in the National Family Health Sur-
vey (NFHS)-4 (2015-16), which has increased to two-
thirds of women (15-49) in NFHS-5 (2019-21) [3, 4].

Anaemia has been linked to several adverse health out-
comes, including maternal, perinatal, and neonatal death
[5], and it can contribute to high-risk fertility behaviour.
Low dietary intake is the main contributor to anaemia
in India. Iron, folic acid, vitamin B12, amino acids, pro-
teins, vitamins A and C, and other vitamins from the B
complex group, including nicotinic and pantothenic acid,
which are also involved in haemoglobin level, are some of
the nutrient deficiencies that cause anaemia [6]. Maternal
low stature and iron deficiency anaemia, which increase
the mother’s risk of dying after delivery, caused at least
20% of maternal deaths [7]. Maternal and children’s
health are adversely affected by chronic undernutrition,
anaemia, and maternal and child mortality, which are
linked to high-risk fertility behaviour [8—10]. Maternal
age, birth spacing, and parity are characteristics of wom-
en’s fertility behaviour, which affects both women’s and
children’s health [11, 12]. These parameters, age, parity,
and birth spacing, are also called bio-demographic fac-
tors. However, the bio-demographic characteristics by
themselves do not pose a risk to the mother and her chil-
dren. Too short birth intervals (less than 24 months) are
linked to higher health risks for mothers and newborns
[13]. High-risk fertility behaviour among women can be
affected by sociodemographic characteristics, residence,
religion, level of education, and marital status associated
with high-risk fertility behaviour [14, 15].

Women married at 18 years or older have a higher risk
of becoming anaemic than those married at 18 years or
less [14]. The main factors that affected women’s health
were early marriage and childbirth, which also account
for the current sizeable socio-economic inequality.
Higher maternal mortality resulted from inadequate and
poor use of healthcare services and widespread anaemia
among reproductive-aged women [16]. The prevalence
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of anaemia among Indian women (15-49) has increased
from 55 to 58% during one and half decades (2005-06 to
2019-21). In this period, among rural women, a slower
increase was noticed (57.4 to 59%) than among urban
women (50.9 to 54%). It indicates that the growth of
anaemia among urban women was much higher than
their rural counterparts [3, 4]. Urban women face anae-
mia in India due to their nutritional intake and lifestyle.
Urban dwellers’ likelihood of developing anaemia was
dramatically increased by exposure to a single maternal
high-risk behaviour [17]. Presently, Indian urban women
are susceptible to being anaemic and have a long history
of a higher prevalence of anaemia. With childbearing at
an early age, shorter birth intervals, advanced maternal
age, and increased susceptibility to frequent children,
urban Indian women appear to be at a high risk of anae-
mia. With this backdrop, there is a need to dig into the
study to explore the association between high-risk fertil-
ity behaviour and anaemia among urban ever-married
women in the reproductive age group (15-49 years) in
India.

Methods

Data source

This study used the nationally representative microdata
from NFHS-5, which was carried out in 2019-21. The
survey used a uniform sample design representative at
the national, state/union territory, and district levels. A
stratified two-stage sampling design was conducted in
the 707 districts’ rural and urban areas (as of March 31st,
2017). Villages were selected from the sampling frame
within each rural stratum using probability proportional
to size (PPS), with explicit stratification based on the SC/
ST population percentage and female literacy. NFHS-5
covers 636,699 households, with 724,115 eligible women
aged 15-49 and 152,752 children aged 6—-59 months. The
households were selected using a sampling frame created
by mapping and listing households in all 707 districts’ pri-
mary sampling units (PSUs). NFHS-5 used four survey
schedules canvassed in local languages utilizing com-
puter-assisted personal interviewing (CAPI) and several
data quality assurance procedures to generate accurate
and reliable estimates of population, health, and sociode-
mographic and biomedical indicators development.

The survey provides information on India’s population,
health and nutrition, and each State/Union territory. The
scope of clinical, biochemical testing (CAB) or Anthro-
pometric and Biomarker components has been expanded
to include measuring blood pressure and blood glucose
levels. NFHS-5 sample has been designed to provide
district and higher-level estimates of various indicators
covered in the survey. The Biomarker Schedule covered
measurements of height, blood pressure, weight, and
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haemoglobin levels for children and random blood glu-
cose levels for men aged 15-54 years and women aged
15-49 years. For the study of this paper, we have used
individual records from the kids’ dataset for the analy-
sis purpose and further restricted to the sample size of
44,225 for our study, considering urban ever-married
women aged 15-49 years living with at least one child
born to them in the five years prior to the survey date.

Statistical analysis

Univariate and bivariate analysis has been performed to
determine the prevalence of high-risk fertility behaviour
and anaemia among urban Indian women. Further, the
chi-square test has been used to see the significance level
of the output. Binary logistic regression has employed
to investigate the relationship between high-risk fertil-
ity behaviour and anaemia among urban ever-married
women.

Logistic regression is one specific form of a generalized
linear model with a logit link function, also known as
the log of odds, where odds is the probability of success
divided by the probability of failure.

A binary logistic regression is usually put into a more
compact form as follows:

i
Logit (pi) =ln<lfpl.> = o+ Buxi 4o Bixi oo+ Bk
where « is the intercept, By, Py «vvveeeee , Pr.1» Pk are the

regression coefficients, which indicate the relative effect
of a specific explanatory variable on the outcome varia-
ble, and x1,x2, ...., X, are control variables [30]. Statistical
package STATA for windows version 16.0 [31] was per-
formed for all statistical analyses, and weight was used
for all the analyses.

For the output of Table 6, the binary logistic regression
has been used. For model-I and model-II, the unadjusted
model (binary) has been used with the exposure variable
any high-risk fertility behaviour (any (i.e., any one of sin-
gle or multiple) high-risk fertility behaviour vs. no risk)
and type of high-risk fertility behaviour (single and mul-
tiple high-risk fertility behaviour vs. no risk), respectively.
For model-III and model-IV are adjusted models (i.e.,
including all the covariates) with the exposure variables
of any high-risk fertility behaviour and type (single and
multiple) of high-risk fertility behaviour, respectively.

Outcome variable

In order to analyze the level of anaemia of ever-married
women, anaemia is considered a dependent variable. The
amount of haemoglobin (Hb) per deciliter (dl) of blood,
or in grams (g), is used to determine the anaemia level or
gm/dl (grams per deciliter). Using WHO-recommended
cutoff points for mild, moderate, and severe anaemia is
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operationalized as a categorical variable. Any anaemia
was defined as Hb less than 11.0 g/dl among women;
mild anaemia was defined as 10 to 10.9 g/dl, moderate
anaemia as 7.0 to 9.9 g/dl, and severe anaemia as less
than 7.0 g/dl. The study included both pregnant and non-
pregnant women. This study defines anaemia as an out-
come variable in a binary form—“not anaemic” (a woman
who doesn’t fall under any of the above categories of
anaemia) and “anaemic” (a woman who falls under one of
the above categories of anaemia).

Exposure variables

Maternal high-risk fertility behaviour was the expo-
sure of interest in this paper. We adopted the NFHS-3,
2005-2006, the definition of "high-risk fertility behav-
iour" [18]. Three parameters were considered for the
maternal high-risk fertility behaviour: maternal age at
the time of birth, birth interval, and birth order to define
the high-risk fertility behaviour. Two exposure variables
were defined for this analysis: (i) Any high-risk fertility
behaviour; (ii) Exposure to different categories of high-
risk fertility behaviour (Single high-risk fertility behav-
iour and multiple high-risk fertility behaviour categories).
The presence of any of the following four conditions was
termed as a single high-risk fertility behaviour: (i) moth-
ers aged < 18 years at the time of birth; (ii) mothers aged
over 34 years at the time of birth; (iii) the latest child
born <24 months after the previous birth; and (iv) latest
child of order three or more. The combinations of two or
more single conditions are called multiple high-risk fer-
tility behaviour.

Explanatory variables

Maternal age, maternal education, religion, number of
household members, region, caste, wealth index, female
height, maternal body mass index (BMI), C-section deliv-
ery, and contraceptive usage were the independent fac-
tors adopted for the study. These factors were chosen
based on the literature review showing the association
with women’s status of anaemia in the Indian context.

Results

The sociodemographic and biomarker characteristics of
the sampled women are presented in Table 1. A total
of 44,225 samples of urban, ever-married women aged
15-49, with at least one child younger than five years,
were considered for the analysis. More than two-thirds
(64%) of the women belonged to the age group 25-34,
and just above one-fourth (26%) belonged to the age
group 15-24, and remaining around 10% to the age
group of 35—49 years. Approximately 12% of the women
had no education, more than half (52%) had second-
ary education, and 27% had higher levels of education.
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Table 1 Descriptive statistics of sociodemographic and biomarker
characteristics of the urban ever-married women in India (N=44,225)

Characteristics Weighted (Sample) %

Maternal Age

15-24 11,666 264
25-34 28,268 639
35-49 4,291 9.7
Maternal education
No education 5,084 115
Primary 4,178 95
Secondary 22,890 518
Higher 12,073 273
Household member
1-4 Members 13,154 29.7
5-6 Members 16,774 379
7+Members 14,298 323
Caste
Schedule Caste 8,990 214
Schedule Tribe 1,908 45
Other Backward Class 19,369 46.1
Others 11,767 28.0
Missing 2,191 -
Religion
Hindu 32,685 739
Muslim 9,553 216
Christian 1,007 23
Others 981 22
Wealth Status
Poor 6,075 13.7
Middle 7837 17.7
Rich 30,313 68.5
Region
North 6,996 15.8
Central 9,452 214
East 7,659 17.3
North-east 906 2.1
West 8419 19.0
South 10,793 244
Maternal BMI
Underweight 5,461 124
Normal 25,341 574
Overweight 9,585 21.7
Obese 3,740 85
Missing 98 -
Women'’s height
<145cm 4071 9.2
>145cm 40,108 90.8
Missing 46 -
Delivery Type
Vaginal 30,109 68.1
C-section 14,116 319
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Table 1 (continued)

Characteristics Weighted (Sample) %

Contraceptive use

Not using 16,038 36.3

Modern methods 22,374 506

Traditional methods 5813 13.1
Total 44,225 100.0

About 38% of women had 5-6 household members,
and around one-third had more than seven house-
hold members. Forty-six percent of women belonged
to other backward classes (OBC), 21% to Scheduled
Castes (SC), and 28% to others. About 74% of sampled
women were Hindu, and approximately 22% were Mus-
lim. Nearly fourteen percent of the women fell in the
poor household wealth tercile, and 68% fell in the rich.
A broad geographical regionwide distribution suggests
that 24% of women were from the South, 21% from the
Central, 19% from the West, 17% from the East, and
about 16% from the Northern region. More than 9% of
women had short stature (<145 cm). As per the BMI
levels, about 22% and 12% of women were overweight
and underweight, respectively. The caesarian section
performed about 32% of women’s deliveries; more than
50% percent had used the modern method, and 13%
had used the traditional method in the past. Regard-
ing the women’s nutritional status, 55% of women were
anaemic.

Table 2 presents the levels of anaemia and high-risk
fertility behavior (HRFB) among urban ever-married
women in India. The results indicate that more than
half (55%) of the women were anaemic, and approxi-
mately 24% exhibited any HRFB. Specifically, over 20%

Table 2 Level of anaemia and high-risk fertility behaviours
among urban ever-married women in India (N=44,225)

Covariates Weighted (%)
sample (n)
Anaemia
Not anaemic 19,842 449
Anaemic 24,383 55.1
Any high-risk fertility behaviours
No risk 33,750 76.3
Any high-risk 10,475 237
Specific high-risk fertility behaviours
No risk 33,750 763
Single high-risk 8,963 203
Multiple high-risk 1512 34

Total 44,225 100.0
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of women had a single HRFB, while 3.4% had multiple
HREB.

Figure 1 shows the high-risk fertility behaviour (HRFB)
level among urban ever-married women aged 15-49 in
India. A little less than one-quarter (24%) of the women
were exposed to any HRFB, 20.3% showed a single, and
3.4% showed multiple high-risk fertility behaviour. For
the particular categories of high-risk behaviour, it is
clear that a birth interval <24 months (11.1%), followed
by a birth order of more than three (4.7%), was the most
common in the single HRFB category. On the other
hand, birth interval less than 24 months and birth orders
greater than three was the most common multiple HRFB
(1.9%), followed by the mother’s age at birth greater than
34 years and birth order greater than three (1%).

Table 3 shows the level of high-risk fertility behaviour
(HRFB) with sociodemographic characteristics among
urban ever-married women. The prevalence of any HRFB
(59.5%), single HRFB (42.7%), and multiple HRFB (16.8%)
were higher in women aged 35-49 years than the other
age groups. Women with no education, household mem-
bers seven and above, Scheduled Tribes (except for sin-
gle HRFB), Muslim, poor wealth status, central region,
underweight, women with short stature, delivery by vagi-
nal, and using traditional contraceptive methods have a
higher prevalence of any, single and multiple HRFB.

Table 4 gives the prevalence of anaemia among women
by background characteristics. The results depict that
more than 58% and 60% of women were found anaemic in
the group of single and multiple high-risk fertility behav-
iour, respectively. About 59% of women aged 15-24 was
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anaemic, and 52% aged 35-49 were anaemic. Maternal
education showed an inverse relationship with the moth-
er’s anaemia level except for primary education; as the
education level increases, the anaemia level decreases. It
is as high as more than 60% of primarily educated women
were found anaemic. The number of household members
has a positive relationship with anaemia, which showed
that women living with a higher number of household
members were more anaemia in proportion. A higher
proportion of women who belonged to Scheduled Tribes
(60%) were anaemic compared with other caste groups.
Going by religion, the results suggested that Hindu
women were relatively more anaemic (57%) than Mus-
lim (52%) and Christian women (44%). Nearly two-thirds
(64%) of women of poor household wealth status were
anaemic, and 52% of women of rich household wealth
status were anaemic too. The level of anaemia was the
highest (67%) in the East region, including the states of
Bihar, Jharkhand, Odisha, and West Bengal, and it was
the lowest (46%) in the South region, which includes
Andaman & Nicobar Islands, Andhra Pradesh, Karna-
taka, Kerala, Lakshadweep, Puducherry, Tamil Nadu, and
Telangana. Underweight and short-stature women were
found with a higher level (about 65% & 60%) of anaemia
than other counterparts. In the case of contraceptive
behaviour, women who were currently using the tradi-
tional methods had a higher level (59%) of anaemia than
other methods users.

Table 5 shows the prevalence of anaemia in the differ-
ent forms of high-risk fertility behaviour (HRFB) in given
sociodemographic characteristics. The results reveal

High-risk fertility behaviour (HRFB)

25.0 23.7

20.3

20.0

g 15.0
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S
s 10.0
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0.0 tirinin ‘! BEEEE
High-risk| Single Multiple| Birth Birth Mother's Mother's| Birth Age at
high-risk high-risk| interval order >3 age at age at | interval birth >34
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Fig. 1 The level (%) of high-risk fertility behaviour (HRFB) (total, any, single and multiple) among ever-married urban Indian women (15-49 years)
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Table 3 High-risk fertility behaviour with background characteristics
among urban ever-married women aged 15-49 years, NFHS-5
(2019-21), India

Characteristics Any risk Single risk Multiple risk
Maternal Age
15-24 21.8 20.8 1.0
25-34 19.1 16.7 24
35-49 59.5 42.7 16.8
Maternal education
No education 46.9 338 13.1
Primary 352 288 6.4
Secondary 224 20.1 23
Higher 124 119 0.5
Household member
1-4 Members 16.7 16.0 0.7
5-6 Members 243 21.1 33
7+Members 294 233 6.1
Caste
Schedule Caste 26.2 22.7 36
Schedule Tribe 266 219 46
Other Backward Class 23.1 20.0 3.1
Others 229 19.3 3.6
Religion
Hindu 213 18.7 26
Muslim 326 26.1 6.6
Christian 234 21.0 24
Others 17.8 16.5 13
Wealth Status
Poor 39.2 29.5 9.8
Middle 29.7 254 44
Rich 19.0 17.1 19
Region
North 22.7 19.9 29
Central 276 226 50
East 269 223 45
North-east 217 17.7 4.0
West 22.7 19.3 34
South 19.6 18.0 16
Maternal BMI
Underweight 24.5 20.7 39
Normal 24.1 20.7 34
Overweight 224 19.2 32
Obese 230 194 3.7
Women's height
<145cm 303 249 54
>145cm 229 19.7 32
Delivery Type
Vaginal 273 228 4.5
C-section 16.1 149 12
Contraceptive use
Not using 220 189 31
Modern methods 246 212 34
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Table 3 (continued)
Characteristics Any risk Single risk Multiple risk
Traditional methods 25.1 206 4.5
Total 23.7 203 3.4

that younger women (15-24 years) had a higher level of
anaemia in any group of risk than women aged 25 years
and above. The level of anaemia was higher (about 69%)
among younger women with multiple HRFB. Primar-
ily educated women with single and multiple HRFB
were found to have the highest (62.4 & 62.9%) level of
anaemia, whereas higher educated women with single
high-risk fertility behaviour had the lowest level of anae-
mia (about 50%). A higher level of anaemia (more than
60%), whether women had single or multiple HRFB, was
found among women who belonged to households with
seven and more members. Schedule caste women with
single high-risk fertility behavior were found to have a
high level of anaemia, and also around 68% of Schedule
Tribe women with multiple HRFB were anaemic. Hindu
women with multiple HRFB had higher (66%) levels of
anaemia than women following other religions. House-
hold wealth status showed an inverse relationship with
the level of anaemia irrespective of HRFB categories.

Furthermore, in the case of regions, the Eastern region
women with single HRFB had higher levels (69.5%) of
anaemia than women staying in the other regions, and
the Western region women with multiple HRFB had
higher levels (65%) of anaemia than women in the oth-
ers region. Underweight women with single and multiple
HREFB had the highest level (about 69% and 71%) of anae-
mia than women of normal weight. Short-stature women
with multiple HRFB categories were more in proportion
to be anaemic (about 71%) than women with normal or
taller height. Women who had vaginal delivery were
more anaemic than those who underwent C-sections to
deliver the last birth. Women with single HRFB and who
had vaginal delivery were seven percentage points more
anaemic than those who had C-sections delivery. Simi-
larly, women with multiple high-risk fertility behaviour
and who had vaginal delivery for their last birth were
about 16 percent more anaemic than women who had
undergone C-sections. Finally, women using traditional
methods of contraception with either single or multiple
high-risk fertility behaviour showed a higher proportion
of anaemic state than those women who adopted modern
methods.

All types of high-risk fertility behavior considered
in this study showed a statistically significant associa-
tion with the status of anaemia among urban married
women in India. The results imply that women exposed
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Table 4 Prevalence of anaemia among urban ever-married
women with background characteristics, NFHS-5 (2019-21), India

Characteristics Not Anaemic Anaemic p-value
High-risk fertility behaviour
No risk 46.0 54.1 <0.001
Single high-risk 416 584
Multiple high-risk 39.8 60.2
Maternal Age <0.001
15-24 414 58.6
25-34 458 542
35-49 48.0 521
Maternal education <0.001
No education 40.1 599
Primary 39.0 61.1
Secondary 435 56.5
Higher 515 485
Household member 0.001
1-4 Members 46.2 538
5-6 Members 454 54.6
7+Members 430 57.0
Caste <0.001
Schedule Caste 40.0 60.0
Schedule Tribe 436 564
Other Backward Class 46.8 532
Others 45.8 543
Religion <0.001
Hindu 436 56.5
Muslim 484 51.6
Christian 559 44.2
Others 430 57.1
Wealth Status <0.001
Poor 36.0 64.0
Middle 403 59.7
Rich 47.8 52.2
Region <0.001
North 439 56.1
Central 45.1 549
East 326 674
North-east 45.1 549
West 448 55.2
South 540 46.0
Maternal BMI <0.001
Underweight 355 64.6
Normal 44.6 555
Overweight 489 51.1
Obese 504 49.6
Women'’s height <0.001
<145cm 399 60.1
>145cm 454 54.6
Delivery Type 0.001
Vaginal 43.7 56.3
C-section 474 526
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Table 4 (continued)
Characteristics Not Anaemic Anaemic p-value
Contraceptive use <0.001

Not using 459 541

Modern methods 45.1 549

Traditional methods 41.0 59.0
Total 449 55.1

to any high-risk fertility behaviour (either single or mul-
tiple) were 20% more likely to be at risk of anaemic than
those exposed to none of the high-risk fertility behav-
iours. Results specify that women exposed to a single
high-risk fertility behaviour were 19% more likely to be
at risk of anaemic, whereas those exposed to multiple
high-risk fertility behaviour were 28% more likely to be
at risk of anaemic than women with no high-risk fertility
behaviours. Nevertheless, after controlling the sociode-
mographic variability, the single and multiple high-risk
fertility behaviours alone can make women more likely
to be at risk of anaemic, 16% and 24%, respectively, than
women in none of the high-risk fertility behaviour cat-
egories (Table 6).

Discussion

The assessment in this paper reveals that around 24%
of urban ever-married women experienced at least one
high-risk birth, with 20.3% of women experiencing a sin-
gle high-risk fertility and about 3.4% experiencing mul-
tiple high-risk fertility behaviour. Findings also indicate
that more than 55% of ever-married urban Indian women
were anaemic. Women with higher education (48.5%),
who followed the Christian faith (44%), and who were
from the South region (46%) had the lowest levels of
anaemia. Underweight women (70.8%), short in stature
(70.7%), had children between the ages of 15-24 years
(68.7%), and belonged to a Scheduled Tribe (67.6%) with
multiple high-risk fertility behaviour were the highest to
be anaemic across sociodemographic characteristics of
women. This study demonstrates that the proportion of
women in anaemic state rises as women’s fertility pat-
terns change from no high-risk fertility behaviour to
single to multiple high-risk fertility behaviour. It means
women exposed to multiple high-risk fertility behaviour
categories were highly prone to anaemia. In this study,
any (either single or multiple) high-risk fertility behav-
iour independently pushes 16% of urban women in the
reproductive age group to be anaemic. The findings of a
previous study in Bangladesh also corroborate the notion
that women of the reproductive age group who exhibit
high-risk fertility behaviour were 12% (ARR=1.12: 1.17—
1.98) more likely to be anaemic [14]. In India, this turns
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Table 5 Prevalence of anaemia in the forms of high-risk fertility
behaviour among urban ever-married Indian women with
background characteristics

Characteristics Prevalence of anaemia

No risk Single risk Multiple risk
Maternal Age
15-24 57.0 64.0 68.7
25-34 53.1 58.5 593
35-49 503 50.7 59.7
p-value <0.001 <0.001 0.001
Maternal education
No education 585 62.0 60.5
Primary 60.3 624 62.9
Secondary 559 58.7 58.5
Higher 48.3 49.8 59.6
p-value <0.001 <0.001 0.102
Household member 0.2
1-4 Members 533 564 538
5-6 Members 535 57.7 60.3
7+Members 555 60.4 60.8
p-value 0.052 0.152 0.180
Caste
Schedule Caste 59.1 63.0 60.8
Schedule Tribe 54.6 60.0 67.6
Other Backward Class 518 57.7 595
Others 536 556 613
p-value <0.001 <0.001 0.385
Religion
Hindu 553 60.0 66.2
Muslim 50.1 553 52.5
Christian 435 452 554
Others 564 61.1 480
p-value <0.001 <0.001 <0.001
Wealth Status
Poor 63.8 64.3 64.7
Middle 59.0 613 619
Rich 515 552 54.6
p-value <0.001 <0.001 <0.001
Region
North 551 58.8 614
Central 538 583 56.8
East 66.9 69.5 64.6
North-east 56.0 50.5 522
West 54.0 58.1 65.1
South 451 493 533
p-value <0.001 <0.001 0.002
Maternal BMI
Underweight 63.1 68.6 70.8
Normal 54.5 58.5 579
Overweight 49.6 550 63.8
Obese 49.5 50.1 49.0
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Table 5 (continued)
Characteristics Prevalence of anaemia
No risk Single risk Multiple risk
p-value <0.001 <0.001 <0.001
Women'’s height
<145cm 59.1 60.7 70.7
>145cm 535 58.1 58.2
p-value <0.001 0.002 0.110
Delivery Type
Vaginal 54.8 60.0 62.0
C-section 52.7 53.0 459
p-value 0.159 0.008 0.002
Contraceptive use 0.1
Not using 526 59.6 584
Modern methods 54.1 56.8 61.1
Traditional methods 582 61.5 60.9
p-value <0.001 0.126 0.551
Total 54.1 58.4 60.2

out to be approximately 13.5 million urban Indian ever-
married women (15-49 years) who could have been pre-
vented from anaemia had they avoided high-risk fertility
behaviour. Afterward, both single and multiple high-risk
fertility behaviors were significantly associated with ane-
mia, pushing 16% and 24% of urban women to develop
anemia, respectively. A study from Ethiopia suggests
that single and multiple high-risk fertility behaviour was
highly significantly associated with anaemia among urban
Ethiopian women [17]. The findings of this study regard-
ing the control variables suggest that women who were
using traditional methods (4 percentage points higher) of
contraception were more likely to develop anemia than
those who were using modern methods. This indicates
that the use of traditional methods was associated with
a higher likelihood of developing anemia among urban
women. These results align with a study conducted in
Maharashtra districts, India [28], which indicated a 10%
higher chance of developing anaemia with the use of
traditional contraceptive methods compared to mod-
ern methods. It could be so as women using traditional
methods of contraceptives tended to have unplanned
pregnancies and, hence more likely to have induced abor-
tions or unplanned births, as the case may be. This could
also have an adverse impact on women’s anaemic status
as well. Similarly, a study from Eastern Africa found that
the use of modern contraceptive methods was associated
with a lower prevalence of anaemia [29]. Therefore, this
study has a high program and policy recommendations.
The results on the association between anaemia and
high-risk fertility behaviour reveal the state of women’s
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Table 6 Results of unadjusted and adjusted odds ratio of different forms of high-risk fertility behaviour and anaemia among urban
ever-married women (15-49 years), NFHS-5 (2019-21), India

Characteristics Unadjusted OR [95% Cl] Adjusted OR [95% Cl]

Model | Model Il Model Il Model IV

Any high-risk fertility behaviour
No risk®
Any high-risk fertility behaviour 1.20%%%(1.158 1.253) 1.16%*%(1.115 1.219)
Type of high-risk fertility behaviour
No risk®
Single high-risk fertility behaviour 1.19%**% (1,144 1.243) 1.16%**(1.106-1.211)
Multiple high-risk fertility behaviour 1.28***(1.165-1.403) 1.24***(1.118 1.377)

Maternal Age
15-24%
25-34
35-49

Maternal education
No education®
Primary
Secondary
Higher

Caste
Schedule Caste®
Schedule Tribe

Other Backward Class

Others
Religion
Hindu®
Muslim
Christian
Others
Wealth Status
Poor®
Middle
Rich
Region
North®
Central
East
North-east
West
South
Maternal BMI
Underweight®
Normal
Overweight
Obese
Women'’s height
<145cm®

>145cm

0.96%(0.92 1.001)
0.865**%(0.807 0.928)

1.07*(0.99 1.156)
1.005 (0.946 1.068)
0.838*%(0.781 0.9)

0.906**(0.826 0.993)
0.924%%%(0.881 0.969)
0.892%%%(0.846 0.941)

0.78***(0.745 0.817)
0.812%%%(0.719.0.918)
1.019(0.902 1.152)

0.901***(0.861 0.944)
0.824*%%(0.782 0.867)

0.921%%%(0.869 0.976)
1.46%**(1.368 1.559)
0.886 (0.767 1.024)
0.947%(0.893 1.006)
0.687%*%(0.647 0.729)

0.717**%(0.678 0.758)
0.67***(0.628 0.714)
0.676**%(0.624 0.732)

0.924**%(0.871 0.98)

0.959**(0.919 1.00)
0.86**%(0.801 0.923)

1.072*(0.992 1.158)
1.008 (0.948 1.072)
0.841%%%(0.783 0.903)

0.905*%(0.826 0.992)
0.924*%%(0.881 0.969)
0.892%%%(0.845 0.941)

0.78***(0.745 0.817)
0.812%%%(0.719.0.918)
1.02 (0.903 1.152)

0.902***(0.861 0.945)
0.825%%%(0.783 0.868)

0.921%%%(0.869 0.975)
1.46%%%(1.368 1.558)
0.886 (0.767 1.024)
0.947%(0.892 1.005)
0.687**%(0.647 0.729)

0.717%%*(0.678 0.759)
0.67***%(0.628 0.714)
0.676**%(0.624 0.732)

0.924***(0.871 0.981)
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Table 6 (continued)
Characteristics Unadjusted OR [95% Cl] Adjusted OR [95% Cl]
Model | Model I Model Il Model IV
Delivery Type
Vaginal®
C-section 1.01(0.971 1.05) 1.01(0.9711.051)

Contraceptive use
Not using®
Modern methods
Traditional methods

1.044*%(1.005 1.085)
1.085%%%(1.025 1.148)

1.044*%(1.005 1.085)
1.085%*%(1.025 1.148)

“p<0.05
" p<0.01
"™ p<0.001

health and well-being. According to the findings, these
effects remained even after considering maternal char-
acteristics, different socio-economic status categories,
and demographic variables, all significant confound-
ers of female fertility and anaemia. Urban, ever-married
women’s high-risk fertility behaviour is associated with
anaemia, demonstrating how risky reproductive behav-
iour causes anaemia in these women. There are several
alternative reasons for how high-risk fertility behaviour
may raise the chance of anaemia in urban ever-married
women. For instance, having children in short intervals
prevents a mother from having enough time to recover
from the physical strain of her first birth before com-
mencing the following [19, 20].

Additionally, having too many and too frequent children
puts the mother at risk for illnesses and other anaemia due
to insufficient care [21, 22]. Anaemia is prevalent since
early childbearing can cause significant blood loss during
delivery [23]. Early motherhood and educational attain-
ment might negatively impact women’s anaemia levels. The
age of marriage also tends to be higher when one’s educa-
tional level is higher. As a result, raising women’s education
level can address the issue of early marriage and mother-
hood [24, 25]. Women with closely spaced pregnancies, a
higher number of live births, or a trend of too-early or too-
late childbearing are more likely to display certain behav-
ioural risk factors, such as failure to use healthcare services
and sociodemographic disadvantages [26]. Furthermore,
one Indian study suggests that educational attainment and
household wealth status were India’s most significant fac-
tors in using maternal healthcare services [27]. Thus, these
two determinants can affect women’s anaemic status indi-
rectly too putting them in a double disadvantageous posi-
tion. South Korean women over 35 years at the time of
birth have a higher risk of early neonatal mortality [32],
and a study based on China suggest that maternal anae-
mia was significantly associated with the advance maternal
age (>34 years) with higher odds ratio (AOR=1.386) and

neonatal complications [33], indicating a high-risk birth
outcome and associated complications.

Conclusion

In India, urban married women showed maternal high-
risk fertility behaviour, likely impacting women’s health.
The study’s findings reveal that more than half of these
mothers were anaemic. Our research leads to a signifi-
cant conclusion that the findings could help in reducing
risk of anaemia among urban Indian women aged 15-49
by mending their fertility behaviour along with other com-
munity or public health interventions. The study’s findings
may also be applicable in areas where mothers of young
children frequently suffer from anaemia. Policies and
choice-based family planning methods should be used to
reduce high-risk fertility behaviour among urban Indian
women that would not only help to improve their own
health and well-being but also the children born to them.
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