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Objectives: Chronic anaemia is a significant health concern, particularly among women of childbearing age. Factors such as menstru-
al blood loss, childbirth, inadequate nutrition, closely spaced pregnancies, and recurrent gastrointestinal bleeding increase the risk of
anaemia. This study investigated whether current contraceptive methods are associated with anaemia in Indian women of reproduc-
tive age.

Methods: Cross-sectional data from the fifth round of the National Family Health Survey, conducted in 2019-2021, were used for this
investigation. We included only non-pregnant and non-amenorrhoeic women in our analysis, resulting in a final analytical sample of
673 094 women aged 15-49. Bivariate cross-tabulations and multivariable logistic regression were employed to analyse the data.
Results: The prevalence of anaemia was 57%, and the adjusted regression models found no significant association between the use
of any contraceptive methods and women'’s haemoglobin status. Women using traditional contraceptive methods had 1.08 (95% con-
fidence interval, 1.05 to 1.11) times higher odds of having anaemia. Among the modern methods, other than injectables, all other
methods—such as an intrauterine device, barrier use, and sterilisation—were associated with higher odds of anaemia compared to
women who used contraceptive pills.

Conclusions: This study explored the relationship between modern contraceptives and haemoglobin levels in India, revealing that in-
jectables were associated with a notable reduction in the odds of anaemia, whereas traditional contraceptives and other modern meth-
ods exhibited positive associations with anaemia. These findings prompt policymakers to focus on anaemia reduction and safe con-
traceptives. More research is needed to inform decisions, given the scant literature.
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INTRODUCTION

Women of childbearing age continue to face a dispropor-
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in non-pregnant women is defined by haemoglobin concen-
tration, with levels below 120 g/L classified as anaemia. Hae-
moglobin concentrations below 80 g/L, between 80-109 g/L,
and between 110-119 g/L are categorised as severe, moderate,
and mild anaemia, respectively [3]. In 2012, the World Health
Assembly set a goal to halve the prevalence of anaemia among
women of childbearing age by 2025 [4].

Women of reproductive age are at higher risk of anaemia
due to factors such as menstrual blood loss, childbearing, and
pregnancy, which increase their risk for maternal illness and
death. Additionally, inadequate nutrition, short intervals be-
tween pregnancies, and chronic gastrointestinal bleeding also
contribute to the risk of anaemia. Recent literature has report-
ed that anaemia during pregnancy can result in multiple ad-
verse health outcomes, including preterm birth, low birth weight,
miscarriage, and neonatal mortality. The risk of maternal mor-
tality decreases by one-fourth for every 10-g/L increase in
haemoglobin [5]. Twenty percent of maternal fatalities are di-
rectly attributable to anaemia, although it is a significant risk
factor in nearly half of all maternal deaths.

Since iron deficiency lowers the oxygen-carrying capacity of
red blood cells, anaemia in non-pregnant women leads to de-
creased productivity [6-10]. Although women of reproductive
age are severely affected by anaemia, certain behavioural fac-
tors can reduce the risk of low haemoglobin levels, with con-
traception being one such factor. Several studies have docu-
mented the beneficial effect of contraception on anaemia, as
it limits pregnancy and increases the intervals between preg-
nancies [11]. In addition to preventing pregnancy, oral contra-
ceptives reduce the duration of menstrual cycles, resulting in
lower menstrual iron losses. The risk of anaemia is also differ-
entially modified by the type of contraceptive method used
[12,13]. The use of intrauterine devices (IUDs) and hormonal
methods might reduce the risk of anaemia by regulating men-
strual flow [11]. However, copper IUDs can negatively impact
haemoglobin status by increasing menstrual flow [14].

The nutritional status, as measured using parameters such
as the body mass index (BMI), is considered a significant pre-
dictor of anaemia in reproductive-age women. Studies have
shown that with an increase in BMI, the risk of anaemia decreas-
es [15]. However, a few studies have also reported a positive
association between BMI and anaemia, meaning that as BMI
increases, anaemia also increases [16,17]. These contradictory
findings motivated us to explore the association in the Indian
context using recently released data.
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The use of modern contraceptives among Indian women
has increased from 51.2% in 2015-2016 to 58.5% in 2019-2020
[18]. Additionally, the prevalence of obesity in women has ris-
en from 21% to 24% between those 2 survey periods. Despite
the increasing prevalence of anaemia, obesity, and the use of
modern contraceptives among women in India, no studies
have explored the association between modern contraceptive
use, nutritional status, and anaemia in women of reproductive
age. To underscore the need for context-specific research, it is
crucial to recognise that the health landscape is dynamic and
influenced by several factors, particularly in a diverse country
like India. Simply observing statistical increases in modern con-
traceptive use, obesity rates, and the prevalence of anaemia
does not provide a comprehensive understanding of the un-
derlying dynamics. Therefore, this study aimed to investigate
the link between anaemia and the use of modern contracep-
tion among women of reproductive age in India, while con-
trolling for the effect of nutritional status (i.e., BMI).

METHODS

Data Source

This study utilised cross-sectional data from the fifth itera-
tion of the National Family Health Survey (NFHS), conducted
by the Ministry of Health and Family Welfare (MoHFW) in 2019-
2021.The NFHS is a large-scale, nationally representative survey
covering more than 99% of India’s population. It provides esti-
mates on maternal and child health, women's empowerment,
fertility, mortality, nutrition, family planning, and domestic vi-
olence. A 2-stage stratified sampling design was used to obtain
representative samples from 707 districts, 28 states, and 8 union
territories in India. The NFHS-5 interviewed 636 699 households,
724115 women (15-49 years), and 101 839 men (15-54 years),
with response rates of 98%, 97%, and 92%, respectively.

Since the objective of this paper was to analyse the associa-
tion of modern contraceptive use with anaemia, we included
only non-pregnant and non-amenorrhoeic women in our anal-
ysis. Additionally, women with missing haemoglobin status
were excluded from the sample. The final analytical sample
comprised 673 094 women aged 15 years to 49 years.

Outcome and Independent Variables
The primary outcome variable of the study is the anaemic

status of women, determined by their haemoglobin concen-
tration levels. Women were categorised as non-anaemic
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(=12 g/dL) or anaemic (<12 g/dL). This classification is binary,
with “0” indicating non-anaemic and “1” indicating anaemic.
The independent variables are the use of contraceptive meth-
ods. This includes the pattern of use (never used, used before
last birth, used since last birth, and currently using), type of
method (no use, traditional method, and modern methods),
and current contraceptive method (pill, IUD, injections, barrier
method, female sterilisation, and other). Methods such as the
pill, IUDs, injections, barrier methods, sterilisation, female con-
domes, injectables, diaphragms, spermicidal agents (foam/jel-
ly), and emergency contraception were considered modern
contraceptive methods [18]. In contrast, methods such as peri-
odic abstinence or rhythm method (of any kind), withdrawal,
and lactational amenorrhoea were considered traditional
methods [19].

Covariates

The covariates used in this study were selected based on
an extensive review of existing literature [20,21]. The individu-
al socio-demographic factors considered included women'’s
age (less than 25, 25-35, and >35), educational attainment
(no education, primary, secondary, and higher), marital status
(never married and ever married), and the number of children
(no, 1, 2, and 3 or more children). Household factors included
region (northern, central, eastern, north-eastern, western, and
southern), residence (urban and rural), wealth status (poorest,
poorer, middle, richer, and richest), and BMI (underweight,
normal, overweight, and obese). BMI is a significant predictor
of anaemia; therefore, we adjusted for BMI status in our statis-
tical models when analysing the association between contra-
ceptive method usage and anaemia status.

Statistical Analysis

Using a bivariate percentage distribution based on key pre-
dictor and confounding variables, we determined the preva-
lence of anaemia among women. Differences were assessed
using Pearson’s chi-square statistic. The association between
anaemia and the use of contemporary contraceptives and BMI
was examined using a series of binary logistic regression mod-
els. The adjusted models (models 1, 2, and 3) controlled for age,
wealth, marital status, education, number of living children,
residence, region, and BMI. All statistical estimations were per-
formed using Stata version 16 (StataCorp., College Station, TX,
USA), with calculations based on appropriate sampling weights
provided in the Demographic Health Survey (DHS) guidelines.

Modern Contraception and Anaemia

Ethics Statement

This study utilised the NFHS-5 India report [22], publicly
available dataset with no identifiable information on the sur-
vey participants. These datasets can be downloaded from the
DHSs website. Ethical approval for the original study was ob-
tained from the International Institute for Population Sciences
Ethical Review Board. Additionally, the International Coaching
Federation (ICF) International Review Board looked over the
survey and gave ethical approval. The respondents provided
signed consent after being fully informed about the survey’s
purpose and procedures.

RESULTS

In Table 1, we see the percentage distribution of women
with anaemia aged 15-49 by demographic characteristics for
the years 2019-2021. Each age group—15-24, 25-35, and >35
—had an almost equal distribution of women with anaemia.
Two-thirds of the women with anaemia lived in rural areas. Al-
most half of the women with anaemia had completed second-
ary-level education. There was no significant association be-
tween marital status and anaemia; however, anaemia was more
prevalent among married women (73.2%) than among unmar-
ried women. Anemia had a negative correlation with women'’s
economic status. Regarding biological factors, 59.6% of wom-
en with anaemia had a normal BMI, and only 4.9% were obese.
Furthermore, anaemia was linked to regional factors: the low-
est rate of women with anaemia was found in western India
(10.7%), while the highest rate was in central India (21.9%).

Table 2 presents the anaemia status, fertility, and contracep-
tive use among women of reproductive age. A total of 32.5%
of women with anaemia had no children, and only 13.1% had
1 living child. Less than 0.5% of women with anaemia had 3 or
more children in the past 5 years, while 78.5% had not given
birth in the last 5 years. Additionally, there was a significant
difference in the anaemia status of women according to wheth-
er they had given birth in the past year. Specifically, 95.4% of
women with anaemia had not given birth in the last year. Re-
garding contraceptive use, half of the women with anaemia
were currently using some form of contraception, followed by
39.7% who had never used any contraceptive methods. Only
8.6% of women with anaemia used traditional methods of
contraception, while 42.6% used modern methods. Further-
more, 66.5% of women with anaemia preferred female sterili-
sation over other contraception methods.
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Characteristics Non-anaemic Anaemic p-value
Age (y) 0.01
<25 86 567 (31.1) 118 424 (33.0)
25-35 93 150 (33.4) 117 106 (32.7)
>35 98 971 (35.5) 122 885 (34.3)
Place of residence 0.01
Urban 74 893 (26.9) 82 625 (23.0)
Rural 203795 (73.1) 275790 (76.9)
Educational level 0.01
No education 61195 (22.0) 88 117 (24.6)
Primary 32 145 (11.5) 43069 (12.0)
Secondary 142 412 (51.1) 182 603 (51.0)
Higher 42 936 (15.4) 44 626 (12.4)
Marital status 0.91
Never married 74 678 (26.8) 95998 (26.8)
Ever married 204 010(73.2) 262 417 (73.2)
Wealth index 0.01
Poorest 49104 (17.6) 79935 (22.3)
Poorer 60 375(21.7) 81333(22.7)
Middle 59 895 (21.5) 75186 (21.0)
Richer 57 385 (20.6) 66 835 (18.6)
Richest 51929 (18.6) 55126 (15.4)
Body mass index 0.01
Underweight 42 831 (15.4) 72 504 (20.3)
Normal 165 965 (59.6) 213 464 (59.6)
Overweight 52 366 (18.8) 54251 (15.2)
Obesity 17 186 (6.2) 17 680 (4.9)
Regions 0.01
Northern 55540 (19.9) 74 603 (20.8)
Central 67 807 (24.3) 78409 (21.9)
Eastern 35060 (12.6) 68 240 (19.0)
North-eastern 45223(16.2) 45926 (12.8)
Western 26527 (9.5) 38532 (10.7)
Southern 48531 (17.4) 52705 (14.7)

Values are presented as number (%).

Figure 1 illustrates the relationship between contraceptive
use and haemoglobin status in women aged 15-49. The study
found no definitive association between haemoglobin status
and current contraceptive use. However, one-way analysis of
variance revealed that women using traditional contraceptive
methods had lower haemoglobin levels. Haemoglobin levels
were significantly associated with contraceptive use patterns
only for women who had been using contraception since their
last birth. These women were 9% less likely to have anaemia
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Variables Non-anaemic  Anaemic  p-value

No. of living children 0.48
0 91186 (32.7) 116 669 (32.5)

1 36499(13.1) 46864 (13.1)
2 75581(27.1)  97492(27.2)
>3 75422(27.1)  97390(27.2)

Births in the last 5y 0.01

0 223969 (80.4) 281390 (78.5)
1 41464 (149) 56601 (15.8)
2 12124 (4.3) 18 464 (5.1)

>3 1131(0.4) 1960 (0.5)

Births in the past year 0.01
0 267 704(96.1) 341797 (95.4)
=1 10984 (3.9) 16 618 (4.6)

Pattern of contraceptive use 0.01
Never used 109201 (39.2) 142 444(39.7)

Used before last birth 15770 (5.7) 19673 (5.5)
Used since last birth 10754 (3.9) 12 694 (3.5)
Currently using 142 958 (51.3) 183600 (51.2)

Current use by method 0.01
No use 135725(48.7) 174811 (48.8)
Traditional 22 257(8.09)  30888(8.6)

Modern 120701 (43.3) 152712 (42.6)

Current contraceptive method 0.01
Pill 12512 (10.5) 15793 (10.5)
Intrauterine device 5822 (4.9) 6833 (4.5)
Injections 1494 (1.2) 1655 (1.1)

Barrier method 20010(16.7)  24580(16.3)

Female sterilisation 78535 (65.7) 100 488 (66.5)
Other 1161 (1.0) 1660 (1.1)
Total observations (n) 637 094

Values are presented as number (%).
'Other includes male sterilisation and emergency contraception.

(crude odds ratio [cOR], 0.91; 95% Cl, 0.85 to 0.95) compared
to those who did not use contraception, and this likelihood
decreased to 12% (adjusted odds ratio [aOR], 0.89; 95% Cl,
0.85 to 0.93) after adjusting for confounding variables (Sup-
plemental Material 1). Women using injections (cOR, 0.74; 95%
Cl, 0.66 to 0.82), barrier methods (cOR, 0.86; 95% Cl, 0.81 to
0.91), and female sterilisation (cOR, 0.90; 95% Cl, 0.86 to 0.94)
were less likely to have anaemia than those using pills. Con-
versely, haemoglobin levels are not significantly affected by
IUD use. However, after adjusting for confounding variables,
the association with some contraceptives, such as sterilisation,
showed significant changes.
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Mean + SD
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Currentuse by method type
No use 1154162
Traditional 1145+ 158 - ——
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Currently using 1152161 e i
Current contracepfive method
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Barrier method 1162+ 154 o o
Female sterilization 1152164 - —a—
Other 1147166 om0 —
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Crude odds ratio Adjusted odds ratio

DISCUSSION Our research found a link between barrier methods and anae-

This study utilised large-scale DHS data to investigate the
impact of modern contraceptive methods on haemoglobin
levels, an indicator of anaemia. The findings indicated that cer-
tain modern contraceptive methods, such as injections and fe-
male sterilisation, have beneficial effects on anaemia among
women of childbearing age in India. However, this benefit was
not observed among current users of contraceptive methods.
Additionally, our results demonstrated a consistent effect of
BMI on haemoglobin levels. The validity of these results is ex-
amined below, considering the study’s strengths and limita-
tions, as well as comparisons to previous research.

This study demonstrated that, compared to oral contracep-
tive pills (OCP), the use of injections is associated with a signif-
icant 26% reduction in the odds of anaemia. Existing studies
also observed a reduction in anaemia levels among women
who use injectables [23,24]. The prolonged use of depot me-
droxyprogesterone acetate, a commonly used injectable con-
traceptive, tends to increase episodes of amenorrhoea, which
may elevate women’s haemoglobin levels and prevent iron-
deficiency anaemia [24].

mia. However, other studies have not reported this [23,25]. Al-
though this study identified that 66.5% of women with anae-
mia prefer female sterilisation over other contraceptive meth-
ods, we found that women who had undergone sterilisation
had a 10% lower risk of anaemia than their peers. This aligns
with a study conducted in India, which showed that sterilisa-
tion significantly reduced the risk of anaemia [26]. However, it
contrasts with previous research that found other contracep-
tion methods, excluding sterilisation, were strongly associated
with a lower risk of anaemia [20,23,27]. This shift in India is
likely due to sterilised women having fewer pregnancies [26].
Sterilisation significantly increases the incidence of numerous
reproductive symptoms while decreasing the risk of anaemia,
most likely due to the avoidance of pregnancy. However, this
association changes when the effect of other covariates is ad-
justed. Hence, it is very difficult to generalise the association
between sterilisation and anaemia. There is still a need for in-
tensive study to test this association due to the scant availabil-
ity of literature in this domain.

Our study also observed a significant positive association
between IUD use and anaemia. Existing research has shown a
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complicated interaction between IUDs and anaemia. Hormon-
al lUDs may induce amenorrhoea and light bleeding, thus re-
ducing the risk of anaemia [28-30]. Conversely, copper IUDs
may increase the risk of anaemia by causing heavy bleeding
[31,32]. Accordingly, women who have been using contracep-
tives since their last birth are less likely to have anaemia. Re-
search based on DHS data from 12 low- and middle-income
countries (LMICs) found that OCP users had a lower risk of
anaemia, which dropped from 32% for at least 6 months to
44% for at least 2 years of usage [33]. A prospective study
found that after 12 months of use, haemoglobin levels in-
creased significantly among oral contraceptive and injectable
users, but not among IUD users [11]. Recent studies have shed
light on the relationship between contraceptive use and anae-
mia among women, particularly in LMICs. A study by Misunas
et al. [34] analysed data from 51 LMICs and revealed that ado-
lescent girls and young women using hormonal contracep-
tives had lower odds of having anaemia than non-users. This
protective effect was observed across different severities of
anaemia and was consistent for both short-term and long-
term users of hormonal methods. Similarly, Aboagye et al. [35]
examined data from 16 countries in sub-Saharan Africa and
reported that hormonal contraceptive users were less likely to
have anaemia compared to non-users. Gebremedhin and Ase-
fa [20] also found that modern contraceptive use was linked to
a 25% reduction in the odds of anaemia among women in
sub-Saharan Africa. These findings suggest that hormonal
contraceptives may offer non-contraceptive health benefits,
including a reduced risk of anaemia, which is crucial for in-
forming public health interventions in regions with high anae-
mia prevalence among women of reproductive age. The ob-
served increase in haemoglobin could be due to a consider-
able reduction in cyclic blood loss, contributing to anaemia re-
duction [36].

Interestingly, there was no significant association in this
study between the use of any contraceptive methods and
haemoglobin status, even after controlling for other covari-
ates. Despite 50% of women with anaemia using contracep-
tion, this research revealed no statistically significant link be-
tween contraception use and anaemia. This finding necessi-
tates further investigation. However, our study found that re-
spondents using traditional contraceptive methods had a
higher risk of anaemia than those not using any contraception
or using modern contraception.

The study’s strength lies in its large, nationally representa-
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tive sample from India. However, several limitations should
be considered in future research. First, bias from residual or
unobserved confounders cannot be excluded due to the ob-
servational design of the study. Additionally, the findings may
be influenced by selection bias, as there is no certainty that
the attributes of contraceptive users were the same at base-
line. Second, the study relies on data from the NFHS-5 survey,
which did not provide information about the specific brands
of contraceptives used. Thirdly, the cross-sectional design of
the data does not allow for the examination of causal associa-
tions with the identified determinants. Despite these limita-
tions, the study may assist policymakers in addressing anae-
mia as a public health issue and in strengthening family plan-
ning services to reduce the burden of anaemia in India.

In conclusion, this study explores the intricate relationship
between modern contraceptive methods and haemoglobin
levels, providing a comprehensive analysis of DHS data in In-
dia. The results highlight the positive association of certain
contraceptive methods, such as injections, barriers, and fe-
male sterilisation, in reducing the risk of anaemia among
women of childbearing age. Notably, injectables demonstrate
a substantial 26% reduction in the odds of anaemia, aligning
with existing studies that show a similar trend. Female sterili-
sation, despite its prevalence among women with anaemia,
exhibits a 10% lower risk, shedding light on the complex dy-
namics between contraception and anaemia. The study un-
derscores the role of BMI, revealing a significant association
with anaemia, with normal and underweight women facing a
higher likelihood of having this condition. These findings pro-
vide valuable insights for policymakers, emphasising the need
to address anaemia as a public health concern and improve
family planning services in India.
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