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Background Pregnancy loss, encompassing miscarriage/spontaneous
and induced abortion, has substantial physical and mental health conse-
quences for women. However, population-level evidence on its occurrence
in Bangladesh remains limited, with most data derived from reports and
¢ small-scale community-based studies. Here we provide population-lev-
el estimates of pregnancy loss and examine associated factors in rural
{ Bangladesh.

Methods We analysed data from 61428 women aged 15-49 years and 7612
pregnancies, extracted from the Baliakandi Health and Demographic Sur-
veillance System of icddr,b and covering the period from 1 August 2021 to
¢ 30June 2023. We used descriptive statistics with 95% confidence intervals
: (CIs) toreport rates and proportions, and a generalised linear mixed mod-
el to identify factors associated with pregnancy loss.

Results Overall, the rate of pregnancy loss was 13.9 (95% CI=13.2-14.6) per
: 1000 women per year, while the proportion was 14% of all recognised preg-
i nancies. Around 11% of pregnancies resulted in miscarriage/spontaneous
i abortion and 3% in induced abortion. Miscarriage/spontaneous abortions
{ peaked between 11 and 13 weeks, and induced abortions between 6 and 7
i weeks of gestation. Women with a prior history of pregnancy loss or still-
birth had higher odds of miscarriage/spontaneous abortion. Higher ma-
ternal age was associated with both miscarriage/spontaneous abortion
i and induced abortion, while induced abortion was associated with wom-
© enwith larger family sizes.

! Conclusions Pregnancy lossis notably prevalent in rural Bangladesh, pre-
dominantly occurring spontaneously and during the first trimester. Ma-
ternal health initiatives should prioritise closer monitoring and support
i during the early stages of pregnancy, particularly for women with a his-
i tory of pregnancy loss.

The term ‘pregnancy loss’ is defined by intrauterine foetal demise
before the viable age of gestation [1], which can range from 20 to 28
weeks of pregnancy, depending on geographical region [2]. It can
bring significant physical, psychological, and financial burden to the
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woman, regardless of whether it is unintentional (miscarriage/spontaneous abortion) or inten-
tional (induced abortion) [2]. According to the World Health Organization (WHO), a miscarriage/
spontaneous abortion is the spontaneous loss of pregnancy before 22 completed weeks of gesta-
tion, while an induced abortion is the intentional termination of intrauterine pregnancy before
20-24 completed weeks of gestation [2].

When a woman loses her pregnancy, she may face physical complications such as bleeding,
infections, and internal organ damage [3,5]. These risks become greater if the procedure is per-
formed in an unsafe manner [6] and may lead to long-term consequences such as arrhythmia,
cardiovascular disease, premature birth, and infertility [7,8]. Pregnancy loss also raises the
risk of posttraumatic stress disorder, anxiety, depression, and, in severe cases, suicide [9,10],
while the associated shame and stigma lead to the concealment of ensuing physical and men-
tal symptoms [11]. Pregnancy loss can also create a significant financial burden, with Global
Burden of Disease (GBD) estimates indicating approximately 1.3 million disability-adjusted life
years lost globally [12].
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According to a 2021 Lancet Series, an estimated 23 million miscarriages occur every year world-
wide, with 15% of all documented pregnancies resulting in miscarriage [3]. Additionally, an esti-
mated 39 induced abortions per 1000 women (aged 15-45 years) per year occur globally, equating
to 73 million induced abortions annually [13]. A study conducted across 33 low- and middle-in-
come countries found that South Asia accounted for the highest proportion of pregnancy loss
cases (43.4%), followed by sub-Saharan Africa (27.8%) and South America (12.6%) [14]. Similarly,
research has indicated that India, China, Ethiopia, and Pakistan were the four countries with
the highest occurrence of pregnancy loss, accounting for 38% of the global incidence [15].

A recent study from a coastal region of Bangladesh found that approximately 11% of pregnan-
cies resulted in miscarriage, and 4% of all recognised pregnancies ended in induced abortion
[16]. Furthermore, an estimated 1.2 million induced abortions were performed in Bangladesh,
with a rate of 29 per 1000 women (aged 15-49) in 2014 [17]. According to the 2020 report of the
Health and Demographic Surveillance System (HDSS) in Matlab, Bangladesh, 457 (~8%) of 6136
pregnancies were miscarriages and 91 (~2%) were induced abortions [18].

In this context, pregnancy loss has been set as a global agenda, with universal access to sex-
ual and reproductive health by 2030 being a part of the Sustainable Development Goals [19] and
the worldwide strategy for women’s, children’s, and adolescents’ health [20]. Updated estimates
of the pregnancy loss are therefore key for informing policy or practice that would safeguard
these vulnerable women.

However, significant gaps remain in our understanding of the population-level burden of preg-
nancy loss in Bangladesh, as available evidence is largely derived from reports and small-scale
community-based studies [16,18]. This is particularly true for comprehensive and up-to-date esti-
mates thatinclude both miscarriage/spontaneous abortion and induced abortion using consist-
ent denominators. Existing evidence reports on miscarriage primarily among pregnant women,
while induced abortions are estimated indirectly among women of reproductive age, limiting
comparability and robust assessment [16,17]. This fragmented approach constrains our under-
standing of the overall burden of pregnancy loss, including its timing by gestational age and
associated social, demographic, and health determinants. Direct, population-level estimates
using unified denominators are therefore needed to inform targeted interventions, particularly
for miscarriage and early pregnancy loss.

Here, we present population-level estimates of pregnancy loss in rural Bangladesh, reporting
both rates and proportions of overall pregnancy loss, miscarriage/spontaneous abortion, and
induced abortion separately. These estimates are derived from the Baliakandi HDSS, which
includes a dedicated pregnancy surveillance system (PSS) that enables systematic identifica-
tion, follow-up, and outcome ascertainment for pregnancies [21]. We also report the timing of
pregnancy loss and explore the factors associated with its occurrence.
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METHODS

Study design and setting

We used data from the ongoing HDSS of the International Centre for Diarrhoeal Disease
Research, Bangladesh (icddr,b), located in the rural Baliakandi sub-district of Rajbari district
[21]. Established in 2017 by the Child Health and Mortality Prevention Surveillance (CHAMPS)
network, the Baliakandi HDSS is a routine surveillance system that identifies households using
Geographic Information System mapping. It covers a population of over 216000 people within
an area of approximately 239 km? and maintains regularly updated data on births, deaths, mar-
riages, divorces, migration, and sociodemographic characteristics, collected through two-
monthly household visits.

PAPERS

The Baliakandi HDSS identifies and follows pregnancies through a PSS. During the routine two-
monthly visits, data collectors ask women about the date of their last menstrual period (LMP) and
offer a pregnancy test if a married woman of reproductive age has missed her period or cannot
recall when it occurred. Women who self-report as pregnant are asked to recall the day on which
their LMP began, and, where available, data collectors verify the reported LMP date using ultra-
sound results. If a woman does not have an ultrasound report, the HDSS offers a pregnancy test
to confirm her pregnancy status. The pregnancy surveillance system follows up on each preg-
nancy to its outcomes, i.e. pregnancy loss, stillbirth, or live birth. When pregnancy loss is identi-
fied, the data collector asks follow-up questions to the women regarding intention (spontaneous
vs. induced) and procedure (medical vs. non-medical) for classification.

Study population

We included two groups of participants to determine the burden of pregnancy loss in the sur-
veillance system: women of reproductive age (15-49 years) who were ever married on 1 August
2021 (whom we followed up until 30 June 2023) and women who had a confirmed pregnancy
with an LMP between 1 August 2021 and 30 November 2022 to ensure that each woman was
observed for at least 28 weeks to document her pregnancy outcome (Figure S1 in the Online
Supplementary Document).

Statistical analysis

The primary outcome of interest was pregnancy loss, operationalised as the death of a foetus
before 28 weeks of gestation due to miscarriage/spontaneous abortion, or induced abortion [16].
Miscarriage/spontaneous abortion was defined as the loss of a pregnancy before the completion
of 28 weeks, unintentionally or through the side effect of medication to maintain the pregnancy,
due to other illness, or any trauma or accident. However, if the pregnancy was ended by medi-
cal or non-medical means and the length of the pregnancy was shorter than 28 weeks, we cat-
egorised it as an induced abortion, as defined elsewhere [22]. We categorised induced abortion
as medical or non-medical. Specifically, an induced abortion was considered ‘medical’ if a preg-
nancy was terminated before 28 weeks through any medical (allopathic) procedure. If a preg-
nancy was intentionally terminated using any form of medical treatment outside of allopathic
medicine (e.g. homoeopathic, Ayurvedic, Unani, Kabiraj, or Ojha medicine, water immersion,
herbal remedies, etc.), we considered it ‘non-medical’. To reduce misclassification between mis-
carriage/spontaneous and induced abortions in this sensitive legal and social context, data col-
lectors used a structured decision algorithm based on a standardised set of probing questions
about the circumstances of each pregnancy loss. Women were asked, in sequence, whether they
had wished to continue the pregnancy, whether they had taken any medicines, injections, surgi-
cal procedures, or traditional/home remedies ‘to bring on bleeding’ or ‘to remove the pregnancy’,
and which type of provider and facility (if any) was involved. Using predefined rules, interview-
ers then classified each event as medical induced abortion, non-medical induced abortion, or
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miscarriage/spontaneous, rather than relying on a single self-reported label. Events in which
women reported no intention to terminate the pregnancy, but mentioned taking medicines for
otherillnesses or to maintain the pregnancy, or receiving treatment for complications, were clas-
sified as spontaneous abortions unless a method was explicitly described as being used with the
primary intention to end the pregnancy.

We identified several covariates based on a literature search and matched them with the varia-
bles available in the HDSS data set [22-24]. The explanatory variables were the age (<19, 20-24,
25-29, 30-34, 235 years), education (no education, primary incomplete, primary complete, sec-
ondary incomplete, secondary complete or higher), and profession (not involved in income-gen-
erating activity, involved in income-generating activity) of both the women and their husbands,
education of the women’s mother (no education, primary incomplete, primary complete, second-
ary incomplete, secondary complete or higher), wealth quintile of the household (based on the
wealth index score of the Demographic and Health Survey [25]: lowest, second, middle, fourth,
highest), family size (<4, 25), number of children (0, 1, 2, 23), history of pregnancy loss (no, yes),
history of stillbirth (no, yes), union (Baharpur, Baliakandi, Islampur, Jamalpur, Jangal, Narua,
Nawabpur), and marital status of women (married, divorce/separated, widowed).
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We reported the respondents’ characteristics first using frequencies and percentages for the two
groups. Then, we calculated the rate and proportion of miscarriage/spontaneous abortion and
induced abortion, presenting them alongside 95% confidence intervals (CIs). We graphically pre-
sented the distribution of miscarriages/spontaneous abortion and induced abortion across ges-
tational weeks, together with different types of pregnancy loss among women.

Given the hierarchical structure of the HDSS data (pregnancy events nested within women, nested
within bari), we applied a generalised linear mixed model (GLMM) with a logit link to identify
associated factors for pregnancy loss. There were 7612 pregnancy events recorded among 7397
women residing in 525 baris nested within 276 villages (mean 1.03 pregnancy events per woman
and 14.5 events per bari). This structure, with pregnancy events clustered within women, women
within baris, and baris within villages, suggested that a multilevel modelling approach was appro-
priate, which was confirmed by an intra-cluster correlation coefficient of 29.19% (95% CI=13.8-
51.5) [26]. We included random intercepts for both village and bari to account for this clustering.
We classified pregnancy loss as ‘0’ if it did not occur and ‘1’ if it did. We did not include women
who were lost to follow-up and had no pregnancy loss. Furthermore, as a foetus lost beyond the
28th week of gestation is regarded as a stillbirth in Bangladesh, we did not consider it as preg-
nancy loss.

We selected candidate variables for the multivariable models from the bivariate analysis using
a liberal screening threshold (P<0.20), complemented by a priori inclusion of covariates with
established biological or contextual relevance. We assessed multicollinearity among predictors
using variance inflation factors and obtained a mean VIF of 2.8, which indicated no problem-
atic collinearity. Missing data were handled using complete-case analysis. We reported adjusted
odds ratios (aORs) with 95% CIs and fitted two separate GLMMs for miscarriage/spontaneous
abortion and induced abortion to allow associated factors for these distinct outcomes to be esti-
mated independently.

We used Stata, version 17.2 (StataCorp, College Station, Texas, USA) for data analysis. Associations
were considered statistically significant at P<0.05.

RESULTS

We included 61428 married women aged 15-49 with 103965 person-years of observation and 7612
pregnancies. Just above a third (36%) of the married women were aged >35 years or older, while
just under a third (30%) of pregnant women were aged 20-24 years. About half (51%) and slightly
above a third (36%) of married and pregnant women husbands’ aged >35 years or older, respec-
tively. Approximately 41% of married women and 52% of pregnant women had incomplete second-
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ary education. More than 90% of women in both groups were not engaged in income-generating
activities, while most husbands were economically active. Around 55% women in both samples
lived in households with <4 members. About 18% of married women and 19% of pregnant women
reported a history of pregnancy loss, while only 4% in each group reported a history of stillbirth
(Table 1).

Table 1. Distribution of married women and pregnant women by sociodemographic characteristics, n (%)

Married women (n = 61 428)* Pregnant women (n = 7612)%

Age of women in years

15-19 11258 (18.3) 2286 (30.0)
20-24 9745 (15.9) 2309 (30.3)
25-29 8990 (14.6) 1658 (21.8)
30-34 9263 (15.1) 972 (12.8)
>35 22172 (36.1) 387 (5.1)
Age of husbands in years

15-19 1589 (2.6) 371 (4.9)
20-24 5142 (8.4) 1256 (16.5)
25-29 7228 (11.8) 1512 (19.9)
30-34 8475 (13.8) 1736 (22.8)
235 31755 (51.7) 2737 (36.0)
Missing 7239 (11.8) 719 (9.5)
Education of the women

No education 8919 (14.5) 194 (2.6)
Primary incomplete 7437 (12.1) 532 (7.0)
Primary complete 5902 (9.6) 537 (7.1)
Secondary incomplete 25373 (41.3) 3971 (52.2)
Secondary complete or higher 13797 (22.5) 2378 (31.2)
Education of the husband

No education 14582 (23.7) 864 (11.4)
Primary incomplete 9498 (15.5) 1343 (17.6)
Primary complete 6502 (10.6) 915 (12.0)
Secondary incomplete 12691 (20.7) 1874 (24.6)
Secondary complete or higher 10887 (17.7) 1894 (24.9)
Missing 7268 (11.8) 722 (9.5)
Education of the women’s mothers

No education 3930 (6.4) 782 (10.3)
Primary incomplete 1418 (2.3) 353 (4.6)
Primary complete 934 (1.5) 242 (3.2)
Secondary incomplete 1367 (2.2) 331 (4.4)
Secondary complete or higher 184 (0.3) 25(0.3)
Missing 53595 (87.3) 5879 (77.2)
Profession of women

Not involved in income-generating activities 56712 (92.3) 7257 (95.3)
Involved in income-generating activities 4716 (7.7) 355 (4.7)
Profession of husbands

Not involved in income-generating activities 2739 (4.5) 551 (7.2)
Involved in income-generating activities 51450 (83.8) 6342 (83.3)
Missing 7239 (11.8) 719 (9.5)
Wealth quintile

Lowest 11340 (18.5) 1289 (16.9)
Second 11700 (19.1) 1419 (18.6)
Middle 12375 (20.2) 1572 (20.7)
Fourth 13285 (21.6) 1748 (23.0)
Highest 12697 (20.7) 1584 (20.8)
Missing 31(0.1)
Family size (number)

<4 33662 (54.8) 4185 (55.0)
>5 27766 (45.2) 3427 (45.0)
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Table 1. Continued

Married women (n = 61 428)* Pregnant women (n = 7612)t
Number of children (Live Birth)
0 5896 (9.6) 703 (9.2)
1 15143 (24.7) 2734 (35.9)
2 19617 (32.9) 2439 (32.0)
>3 20038 (32.7) 1732 (22.8)
Missing 734 (1.2) 4(0.1)
N History of pregnancy loss
o No 50196 (81.7) 6164 (81.0)
E Yes 11232 (18.3) 1448 (19.0)
< History of stillbirth
Ay No 59000 (96.1) 7336 (96.4)
Yes 2428 (4.0) 276 (3.6)
Union
Baharpur 9672 (15.8) 1280 (16.8)
Baliakandi 7884 (12.8) 1051 (13.8)
Islampur 8667 (14.1) 1178 (15.5)
Jamalpur 8471 (13.8) 1146 (15.1)
Jangal 4683 (7.6) 481 (6.3)
Narua 7005 (11.4) 977 (12.8)
Nawabpur 11010 (17.9) 1499 (19.7)
Missing 4036 (12.7)
Current marital status of women
Married 59061 (96.2) 7606 (99.9)
Widowed 1328 (2.2) 0(0.0)
Divorce/separated 1039 (1.7) 6(0.1)

*Women with reproductive age (15-49 years) on 1 August 2021.
tLast menstrual period between 1 August 2021 to 30 November 2022.

The overall rate of pregnancy loss per 1000 married women per year was 13.9 (95% CI=13.2-14.6).
The rates of miscarriage/spontaneous abortions and induced abortions per 1000 ever-married
women per year were 10.6 (95% CI=10.0-11.2) and 3.3 (95% CI=3.0-3.7), respectively (Table S1 in
the Online Supplementary Document). The rate of pregnancy loss declined with increasing age
and parity, being highest among women with no children (63.0 per 1000) and lowest among those
with three or more children (6.1 per 1000). In contrast, pregnancy loss increased with women’s
education level (e.g. no education: 4.3 per 1000 vs. secondary complete or higher: 17.8 per 1000). It
was also significantly higher in smaller households (<4 members: 15.1 per 1000 vs. >5 members:
12.4 per 1000). Women not engaged in income-generating activities had higher loss rates than
those who were (14.1 vs. 11.9 per 1000), and a similar pattern was observed for husbands’ employ-
ment (not involved: 23.1 vs. involved: 13.9 per 1000). Pregnancy loss was also higher among women
with a previous history of pregnancy loss (26.3 vs. 11.1 per 1000) (Figure 1).

The overall proportion of pregnancy loss among pregnant women was 14% (95% CI=13-15).
The proportions of miscarriage/spontaneous abortions and induced abortions among pregnant
women were 11% and 3%, respectively (Table S2 in the Online Supplementary Document). As the
age of pregnant women increased, the proportion of pregnancy loss also rose. We noted a similar
increasing pattern across higher levels of women’s education. Women engaged in income-gener-
ating activities experienced a higher proportion of pregnancy loss (20%) than those not working
for income (13%). In contrast, family size and number of children showed an inverse relation-
ship with pregnancy loss. Pregnant women with a previous history of pregnancy loss again had
a higher proportion of loss in the current pregnancy (18% vs. 13%) (Figure 2).

The rates of miscarriage/spontaneous abortion and induced abortion were 10.6 and 3.3 per 1000
ever-married women-years, respectively (Table S2 in the Online Supplementary Document).
Miscarriage/spontaneous abortion rates decreased with women’s age, whereas induced abor-
tion rates tended to increase with husbands’ age. For both outcomes, rates increased with higher
education for women and husbands and were higher when either partner was not engaged in
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Variable Rate (95% CI)
Age of woman
15-19 27.4(25.0,29.8) ——
20-24 204 (18.2,22.6) ——
25-29 18.2(16.1,20.3) —
30-34 14.2 (12.4, 16.0)
35+ 32(26,3.7)
Age of husband/partner
15-19 29.4(22.8,36.1) e
20-24 31.3(27.5,35.1) e —
25-29 22.6(20.0,25.3) e
30-34 19.8 (17.6,22.1) I
35+ 7.9 (1.1,8.6)
Education of the woman
No education 43(33,54)
Primary incomplete 9.3 (7.6, 10.9)
Primary complete 11.3(9.3,13.3)
Secondary incomplete 17.2(16.0, 18.4) wn
Secondary complete or higher 17.8 (16.0, 19.5) e
Education of the husband m
No education 8.2(7.1,9.3)
Primary incomplete 15.1(13.2,16.9) m
Primary complete 16.1(13.8, 18.4) Q—|
Secondary incomplete 16.6 (14.9, 18.3)
Secondary complete or higher 182(163,202) — <t‘|
Education of the grandmother | Q—|
No education 17.7 (14.5,20.8) E—
Primary incomplete 223(16.5,28.2) I —
Primary complete 21.0(13.9,28.1) "
Secondary incomplete 22.2(16.2,28.2) e
Profession of woman |
Not involved in income generating 14.1 (13.3, 14.8) -
Involved in income generating 11.9(9.5,14.2) —a—h
Profession of husband |
Not involved in income generating 23.1(18.4,27.8) ——
Involved in income generating 13.9(13.1, 14.7) T
‘Wealth quintile
Lowest 11.6 (10.1, 13.1) —
Second 13.8 (12.2, 15.4) ——
Middle 153 (13.6, 16.9) —
Fourth 15.1(13.5,16.7) T
Highest 13.5(11.9, 15.0) ——
Family structure |
Less than 4 15.1(14.1,16.2) —_—
5 or more 124 (11.4,13.4) all
Number of children |
0 63.0 (57.4, 68.6) —_—
1 18.1(16.5,19.7) [
2 9.0 (8.0, 10.0) -
3 or more 6.1(5.3,6.9) Ll |
History of preglncy loss
No v ot preginey 11.1 (104, 11.8) -
Yes 26.3 (24.1,28.6) | —
History of stillbirth
No 13.9 (13.1, 14.6) E
Yes 14.5(10.9,18.1) —_—
Union I
Baharpur 14.8 (13.0, 16.6) T
Baliakandi 12.2(10.4, 14.0) ——
Islampur 13.6 (11.8,15.4) —
Jamalpur 13.9(12.0,15.7) ——
Jangal 8.5 (6.6, 10.5) ——
Narua 10.9 (9.1, 12.8) ——
Nawabpur 123 (108, 13.8) ]
|
Overall 13.9 (13.2, 14.6) e

T T T T T T T T T T T T T T 1
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70

Rate per 1000 women (95% CI)

Figure 1. Rate of pregnancy loss per 1000 women per year among married women.

income-generating work. Miscarriage/spontaneous abortion and induced abortion were also
more frequent among women with smaller families, fewer children, prior pregnancy loss, and
prior induced abortion. Women with a history of stillbirth had a slightly higher rate of induced
abortion (4.5 vs. 3.3 per 1000 ever-married women-years)

About 11% of currently pregnant women experienced miscarriage/spontaneous abortion, while
3% experienced induced abortion (Table S3 in the Online Supplementary Document). The pro-
portion of both outcomes rose with women’s age but showed the opposite pattern with husbands’
age. Miscarriages/spontaneous abortions were more common among women in income-gener-
ating work and those with smaller families and fewer children, whereas induced abortions were
relatively more frequent in poorer households and larger families. A history of pregnancy loss
or stillbirth was associated with higher proportions of both miscarriages/spontaneous abortions
and induced abortions.

In terms of women’s age, advanced age was significantly associated with higher odds of sponta-
neous abortion. Odds for induced abortion were significantly higher among women aged 30-34
years (aOR=4.78; 95% CI=1.99-11.44) and 235 years (aOR=12.73; 95% CI=4.12-39.34). Higher hus-
bands’ age was also associated with increased odds of miscarriage/spontaneous abortion. Women
with secondary or higher education had lower odds of induced abortion (aOR =0.22; 95% CI=0.09-
0.55), and husbands with secondary or higher education had lower odds of spontaneous abortion
(aOR=0.64; 95% CI=0.43-0.96). Regarding occupation, pregnant women whose husbands were
engaged in income-generating activities had higher odds of miscarriage/spontaneous abortion
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Variables Proportion (95% CI)
Age of woman
15-19 114 (10.1, 12.7) —-—
20-24 11.5(10.2, 12.8) —— |
25-29 13.5(11.9,15.2) —r
30-34 19.6 (17.1,22.1) | ——
35+ 26.4 (22.0,30.8) —
Age of husband/partner !
15-19 11.1(7.9, 14.2) ——
20-24 12.6 (10.8, 14.4) —T
25-29 12.4(10.7, 14.0) ——
30-34 13.1(11.5,14.7) ——
35+ 13.1 (11.8, 14.4) by
Education of the woman I
No education 19.6 (14.0, 25.2) —
Primary incomplete 16.4(13.2,19.5) e
Primary complete 18.1(14.8,21.3) ——
Secondary incomplete 13.6 (12.6, 14.7) e
Secondary complete or higher 11.7(10.4,13.0) .
Education of the husband |
No education 17.9 (15.4,20.5) ——
Primary incomplete 13.2(11.4,15.0) —al
Primary complete 13.8 (11.5,16.0) ——
Secondary incomplete 14.3(12.8,15.9) e
Secondary complete or higher 12,9 (11.4,14.4) -
Ed ion of the grandmoth |
No education 10.6 (8.4, 12.8) ——
Primary incomplete 12.2(8.8,15.6) ———
Primary complete 11.2(7.2,15.1) ——
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Figure 2. Proportion (%) of pregnancy loss among pregnant women.

(aOR=1.63; 95% CI=1.08-2.48). The number of children showed a protective association with spon-
taneous abortion, with the odds decreasing as parity increased. Finally, a history of pregnancy
loss or stillbirth was associated with higher odds of miscarriage/spontaneous abortion (aOR=1.34;
95% CI=1.04-1.72), while it was not significantly associated with induced abortion (Table 2).

In terms of the timing of pregnancy loss, events of miscarriage/spontaneous abortion and induced
abortion remained relatively low in the early weeks of gestation and progressively increased from
week 5. Furthermore, the incidence of induced abortions peaked around the 6th to 7th weeks
of gestation. In contrast, miscarriages/spontaneous abortions peaked the 11th to 13th weeks of
gestation. In terms of types of pregnancy loss, the majority (77%) of pregnant women had mis-
carriages/spontaneous abortions, followed by medical (21%) and non-medical abortions (2%)
(Figure 3).

DISCUSSION

Pregnancy loss has significant physical, psychological, and social consequences for women and
remains an important, but under-recognised public health issue [27]. We found that approxi-
mately 14 per 1000 married women in Bangladesh experienced pregnancy loss annually, and
that 14% of recognised pregnancies resulted in pregnancy loss. Comparisons of pregnancy loss
across countries and studies should be interpreted with caution, as operational definitions of
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Table 2. Proportion and determinants of miscarriage/spontaneous abortion and induced abortion among pregnant women

Miscarriage/spontaneous abortion Induced abortion

% (95% CI) OR (95% CI) P-value aOR (95% CI) P-value % (95% CI) OR (95% CI) P-value aOR (95% CI) P-value
Age of women in years
15-19 9.5(8.3-10.7) ref ref 1.8 (1.3-2.4) ref ref
20-24 9.3 (8.1-10.5) 0.97 (0.80-1.19) 0.794 3.60 (2.46-5.28) <0.001  2.2(1.6-2.8)  1.21(0.80-1.82) 0.372 1.29 (0.72-2.31) 0.397
25-29 11.0 (9.5-12.5) 1.17 (0.95-1.44) 0.139 11.03 (6.45-18.86)  <0.001 2.5(1.8-3.3)  1.39 (0.90-2.14) 0.137 1.63 (0.81-3.28) 0.174
30-34 13.6 (11.4-15.7) 1.49 (1.18-1.88) 0.001  25.83(13.10-50.92)  <0.001 6.1 (4.6-7.6) 3.45 (2.31-5.17) <0.001 4.78 (1.99-11.44) <0.001
>35 14.5(11.0-18.0) 1.6 (1.17-2.20) 0.003 38.94 (17.21-88.14) <0.001 11.9 (8.7-15.1) 7.21 (4.67-11.12) <0.001 12.73 (4.12-39.34) <0.001
Age of husband in years
15-19 8.4 (5.5-11.2) ref ref 2.7 (1.1-4.3) ref ref
20-24 11.0 (9.3-12.7) 1.35(0.90-2.04) 0.146 1.85 (1.05-3.28) 0.029 1.6 (0.9-2.3) 0.58 (0.27-1.26) 0.17 0.63 (0.26-1.54) 0.309
25-29 10.6 (9.1-12.2) 1.31 (0.87-1.95) 0.192 2.31(1.27-4.21) <0.001 1.7 (1.1-2.4) 0.63 (0.30-1.32) 0.223 0.68 (0.27-1.69) 0.407
30-34 9.6 (8.2-11.0) 1.17 (0.78-1.74) 0.449 2.79 (1.49-5.24) <0.001  3.5(2.6-4.3)  1.29 (0.66-2.55) 0.459 1.24 (0.50-3.06) 0.642
>35 9.2 (8.1-10.3) 1.56 (1.05-2.30) 0.026 3.69 (1.90-7.16) <0.001  3.9(3.2-4.7)  2.04 (1.06-3.94) 0.033 0.94 (0.36-2.46) 0.892
Education of the women
No education 9.3 (5.2-13.4) ref ref 10.3 (6.0-14.6) ref ref
Primary incomplete 12.0 (9.3-14.8) 1.34 (0.77-2.32) 0.301 2.27 (1.08-4.74) 0.030 4.3(2.6-6.1)  0.39(0.21-0.73) 0.003 0.52 (0.22-1.21) 0.128
Primary complete 11.4 (8.7-14) 1.25 (0.72-2.18) 0.424 1.98 (0.95-4.15) 0.070 6.7 (4.6-8.8)  0.63(0.35-1.11) 0.108 1.09 (0.50-2.39) 0.829
Secondary incomplete 10.5 (9.5-11.4) 1.14 (0.70-1.88) 0.594 1.64 (0.83-3.22) 0.153 3.2(2.6-3.7) 0.29 (0.17-0.47) <0.001 0.57 (0.27-1.18) 0.129
Secondary complete or higher 10.3 (9.0-11.5) 1.12 (0.68-1.85) 0.664 0.76 (0.37-1.55) 0.446 1.5 (1.0-2.0) 0.13 (0.07-0.23) <0.001 0.22 (0.09-0.55) 0.001
Education of the husbands
No education 11.7 (9.5-13.8) ref ref 6.3 (4.6-7.9) ref ref
Primary incomplete 9.4 (7.8-10.9) 0.78 (0.59-1.03) 0.082 0.79 (0.54-1.15) 0.212 3.8 (2.8-4.8) 0.59 (0.40-0.88) 0.009 0.86 (0.52-1.43) 0.569
Primary complete 11.0 (9.0-13.1) 0.94 (0.70-1.26) 0.665 0.96 (0.65-1.43) 0.848 2.7(1.7-3.8)  0.42(0.26-0.68) <0.001 0.55 (0.30-1.02) 0.057
Secondary incomplete 11.2 (9.7-12.6) 0.95 (0.74-1.22) 0.68 0.81 (0.56-1.16) 0.248 3.2 (2.4-4.0)  0.50(0.34-0.72) <0.001 0.78 (0.47-1.29) 0.333
Secondary complete or higher ~ 11.1 (9.7-12.6) 0.95 (0.74-1.22) 0.673 0.64 (0.43-0.96) 0.032 1.8(1.2-2.4)  0.27 (0.18-0.42) <0.001 0.61 (0.33-1.14) 0.125
Profession of women
iﬁ’;;‘:’cﬂ‘v’fg;: income-gener- 14 4 (97-11.1) ref ref 3(2.7-3.4) ref ref
Involved inincome-generating 1, 4 (107.18.0)  1.45(1.07-1.97) 0.017 1.32 (0.84-2.08) 0.227 5.4(3.0-7.7)  1.80(1.11-2.91) 0.017 1.13 (0.58-2.21) 0.721
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Table 2. Continued

Miscarriage/spontaneous abortion Induced abortion

PAPERS

% (95% CI) OR (95% CI) P-value aOoR (95% CI) P-value % (95% CI) OR (95% CI) P-value aOoR (95% CI) P-value
Profession of husbands
iﬁ’;;‘;‘;‘ﬁzfgg income-gener- 4 (g g_14.1) ref ref 1.3(0.3-2.2) ref ref
;‘;;’iovli‘;‘l?edsinimome’generating 10.8 (10.0-11.6)  0.94 (0.71-1.23) 0.647 1.63 (1.08-2.48) 0.021 3.4(3.0-3.9)  2.75(1.29-5.87) 0.009 1.64 (0.68-3.98) 0.275
Wealth quintile
Lowest 9.3 (7.7-10.9) ref ref 3.3(2.3-4.2) ref ref
Second 10.8 (9.2-12.4) 1.18 (0.92-1.51) 0.204 1.22 (0.86-1.72) 0.259 4.2(3.2-5.3)  1.31(0.88-1.96) 0.187 1.52 (0.91-2.53) 0.110
Middle 11.5 (9.9-13.0) 1.26 (0.99-1.61) 0.063 1.15 (0.82-1.62) 0.414 3(2.2-3.8) 0.92 (0.60-1.40) 0.681 1.12 (0.66-1.89) 0.670
Fourth 11.1 (9.6-12.6) 1.22 (0.96-1.55) 0.11 1.06 (0.76-1.49) 0.738 2.9(2.1-3.7)  0.87 (0.58-1.33) 0.527 1.02 (0.60-1.74) 0.937
Highest 9.8 (8.4-11.3) 1.06 (0.83-1.37) 0.626 0.71 (0.48-1.04) 0.079 2.6 (1.8-3.4)  0.79(0.51-1.22) 0.287 1.37 (0.75-2.48) 0.305
Family size
<4 11.8 (10.8-12.8) ref ref 2.8(2.3-3.4) ref ref
>5 9.0 (8.1-10.0) 0.74 (0.64-0.86) <0.001 0.91 (0.74-1.13) 0.412 3.5(2.9-4.2) 1.25(0.97-1.62) 0.088 1.67 (1.18-2.35) 0.004
Number of children
0 45.9 (42.3-49.6) ref ref 2.1(1.1-3.2) ref ref
1 9.1 (8.0-10.1) 0.12 (0.10-0.14) <0.001 0.04 (0.02-0.06) <0.001 2.1(1.6-2.7) 0.99 (0.56-1.76) 0.984 0.82 (0.40-1.67) 0.586
2 6.5 (5.5-7.5) 0.08 (0.07-0.10) <0.001 0.01 (0.00-0.01) <0.001  3.6(2.9-4.4)  1.74 (1.00-3.02) 0.051 0.83 (0.39-1.76) 0.627
>3 4.3 (3.3-5.2) 0.05 (0.04-0.07) <0.001 0'008805)02?)003_ <0.001 4.5 (3.5-5.5) 2.16 (1.24-3.79) 0.007 0.32 (0.13-0.80) 0.015
History of pregnancy loss/stillbirth
No 9.9 (9.1-10.6) ref ref 2.7 (2.3-3.1) ref ref
Yes 13.3 (11.6-15.0) 1.27 (1.07-1.51) 0.006 1.34 (1.04-1.72) 0.024 5.1(4.0-6.2)  1.87 (1.41-2.48) <0.001 1.23 (0.85-1.77) 0.274
Union
Baharpur 13 (11.1-14.8) ref ref 3.1(2.2-4.1) ref ref
Baliakandi 9.9 (8.1-11.7) 0.74 (0.57-0.96) 0.021 0.86 (0.60-1.25) 0.433 3.0 (2.0-4.1) 0.97 (0.61-1.56) 0.911 0.96 (0.54-1.73) 0.901
Islampur 10.4 (8.6-12.1) 0.78 (0.6-0.99) 0.045 0.62 (0.43-0.89) 0.010 4.2 (3.0-5.3) 1.35 (0.88-2.06) 0.172 1.24(0.72-2.12) 0.436
Jamalpur 10.2 (8.5-12.0) 0.76 (0.59-0.98) 0.035 0.83(0.58-1.18) 0.297 4.4 (3.2-5.6) 1.41 (0.93-2.16) 0.109 1.34 (0.79-2.30) 0.281
Jangal 7.9 (5.5-10.3) 0.58 (0.4-0.83) 0.003 0.53 (0.31-0.89) 0.016 3.5(1.9-5.2) 1.14 (0.64-2.02) 0.666 1.08 (0.53-2.23) 0.832
Narua 9.9 (8.1-11.8) 0.74 (0.57-0.96) 0.026 0.70 (0.48-1.02) 0.060 1.6 (0.8-2.4)  0.52(0.29-0.93) 0.027 0.50 (0.25-1.00) 0.050
Nawabpur 10.6 (9.0-12.2) 0.80 (0.63-1.00) 0.054 0.73 (0.52-1.02) 0.063 2.4 (1.6-3.2)  0.76 (0.48-1.20) 0.245 0.76 (0.43-1.34) 0.343

aOR - adjusted odds ratio, CI - confidence interval, ref - reference
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Figure 3. Timing (Panel A) and types (Panel B) of pregnancy loss among pregnant women.

pregnancy loss, including gestational age thresholds and inclusion of miscarriage, stillbirth, or
induced abortion, differ across settings. In our sample, higher maternal and paternal age and a
history of prior pregnancy loss/stillbirth were associated with miscarriage, while higher mater-
nal age and larger family size were associated with induced abortion.

The proportion of pregnancy loss in our study was lower than that reported in Nepal (20%) [28],
whereas the estimate for India is based on population-based surveys that define pregnancy
loss as occurring before 20 weeks of gestation [29]. The estimate of pregnancy loss in Nepal is
derived from a nationally representative survey that capture both miscarriage and stillbirth [28],
while the Indian estimate comes from population-based surveys that define pregnancy loss as
occurring before 20 weeks of gestation [29]. Our study, based on prospective HDSS surveillance,
excluded stillbirths and defined pregnancy loss as foetal loss before 28 weeks of gestation, further
limiting direct comparability across settings. Our estimate was also higher than those reported
in a systematic review from sub-Saharan Africa (Malawi, South Africa, Uganda, and Zimbabwe),
partly because induced abortion was not included in their definition of pregnancy loss [30].

Approximately 1 in 10 pregnancies in our study ended in miscarriage/spontaneous abortion,
which is consistent with estimates reported by Das et al. [16] and Alam et al. [31]. Despite Das et
al. [16] conducted their study in a coastal area of Bangladesh, while our study enrolled women
from a more central region, the similarity in estimates suggests that miscarriage prevalence may
be comparable across geographic settings. Our results also align with findings from Alam et al.
[31], a hospital-based study among ever-married, currently pregnant women, supporting the
robustness of miscarriage estimates across different study populations and designs. A 40-year
prospective cohort study in Denmark found that around 10% of pregnancies resulted in spon-
taneous/missed abortion, similar to our findings, despite differences in study design [32]. The
global pooled prevalence of miscarriage, estimated at approximately 15%, exceeds our estimate,
likely due to differences in population characteristics and study design, as most participants in
our study were younger, healthier community-dwelling women with lower risks associated with
chromosomal abnormalities, advanced maternal age, and comorbidities [2]. Compared with other
South Asian countries, our estimate was higher than in India and Nepal, highlighting the impor-
tance of region- and population-specific data [29,33].

About 3% of recognised pregnancies in our study ended in induced abortion, an estimate simi-
lar to the 4% reported by Das et al. [16]. However, our estimate differed substantially from that
of Singh et al. [17], who reported around 18 induced abortions per 1000 women aged 15-44 years.
This variance in the estimate of induced abortion can be attributed to several reasons, including
differences in research design and methodology. Singh et al. [34] employed an indirect approach,
which involved a health facility survey, interviews with key informants, and data on menstrual
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regulation and post-abortion care handled at facilities, to estimate the rate of induced abortions.
In contrast, we adopted a more direct approach by utilising data from an HDSS site visited every
two months by trained data collectors. This reduced the possibility of inadequate pregnancy
outcome reports or of pregnant women withholding information from data collectors. Although
there may be some misreporting of induced abortions as miscarriages due to stigma, this would
lead to an overall reduced estimate of induced abortion.

Our findings indicate that miscarriage/spontaneous abortion is significantly associated with
maternal age advancement. A Norwegian study found that women in their late twenties have the
lowest odds of miscarriage, which increases substantially in women aged >45 years [35]. Another
study found that high maternal age was significantly associated with miscarriage/spontaneous
abortion, independent of parity, calendar period, or history of miscarriages [36]. Pregnancy loss
is more prevalent among women in their late 30s or older, regardless of reproductive history;
hence, it is advised that this be taken into consideration while planning a pregnancy and receiv-
ing prenatal counselling [36]. Women must obtain counselling and prenatal care to evaluate any
potential hazards and address any difficulties that may arise during pregnancy.
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On the contrary, the risk of an induced abortion was considerably greater for women aged 30-34.
This finding was consistent with another study in Bangladesh, which found that the prevalence of
menstrual regulation rose with women's age, peaking in the older age range of >30 years [37]. The
aforementioned study also observed higher odds of miscarriage/spontaneous abortion with increas-
ing husband age. Previous research has consistently reported an association between advanced
paternal age and miscarriage [38,39]. Evidence from a systematic review and meta-analysis shows
that advanced paternal age increases miscarriage risk primarily due to accumulating genetic and
epigenetic defects in sperm, including higher rates of de novo mutations, chromosomal aneuploidy,
and imprinting errors, which impair embryo development and implantation [38].

Pregnant women who had previously experienced pregnancy loss or stillbirth in our study were
more likely to have a miscarriage/spontaneous abortion, which is consistent with prior research
[40-43]. Similarly, an earlier systematic review showed that the risk of miscarriage was lowest
in women without a history of miscarriage, increasing by around 10% for each subsequent loss
and reaching 42% in women with >3 prior miscarriages [2]. We could not obtain information on
the number of prior pregnancy losses in the HDSS database. Therefore, we could not examine
any possible dose-response association between previous and future pregnancy loss. Among
the biological causes of miscarriages/spontaneous abortions are chromosomal abnormalities,
uterine abnormalities, infections, immunological issues, and hormone imbalances [44,45]. This
finding may also be influenced by some women using menstrual regulation as a method of fam-
ily planning. In our study, women with a history of pregnancy loss had incidence rates of 20 mis-
carriages/spontaneous abortions and 6 induced abortions per 1000 women per year. The asso-
ciation between prior pregnancy loss or stillbirth and induced abortion was not statistically
significant. Due to a lack of data, we could not distinguish whether previous losses were miscar-
riages or induced abortions.

Women who belonged to larger families had significantly higher odds of induced abortion. While
there is a scarcity of literature on this relationship, some studies have suggested that the link
between larger family size and abortion can be influenced by a range of factors, such as access
to reproductive health services, restrictive state policies, family planning outcomes, health care
system factors, provider-related issues, and socioeconomic determinants, etc. [46-48]. We also
examined the relationship between family size and the odds of induced abortions and found
that, even after adjusting for wealth quintiles, a larger family was associated with higher odds of
induced abortion in the final model. This finding indicates that mothers are not only concerned
about the economic burden, but also about their child‘s future and the practicalities of manag-
ing an additional family member.

Regarding women’s education, we found that women who had completed secondary or higher
education had lower odds of induced abortion compared to women with lower levels of education.
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Another study in Russia further confirmed the protective effect of higher education on induced
abortion probability [49]. As women's education increases, their awareness of the danger signs
that may occur during pregnancy will increase, and they will have a better lifestyle overall [50,51].

The incidence of both spontaneous and induced abortion in our study progressively increased
from week 5 of gestation, with most events occurring in the first trimester of pregnancy. Another
study in Bangladesh arrived at similar results regarding miscarriage/spontaneous abortion,
with miscarriages/spontaneous abortions peaking between 8 and 14 weeks of gestation [16]. In
Bangladesh, abortion is illegal except when necessary to save a woman's life [52]. Menstrual reg-
ulation, however, has been legal since 1979 and is reasonably accessible to women [53], while
menstrual regulation with medication has also been approved for up to 10 weeks since 2012 [52].
Therefore, any termination of pregnancy beyond 10 weeks is legally restricted, which may partly
explain our finding that induced abortions were predominantly reported in the six to nine weeks.
However, the legal and sociocultural context surrounding abortion in Bangladesh is highly sen-
sitive, with stigma, fear of legal repercussions, and social judgment possibly leading women to
conceal induced abortions or report them as miscarriage/spontaneous abortions. In addition,
provider reporting practices and women’s self-reporting may favour the use of socially accept-
able terminology such as ‘menstrual regulation’, particularly for terminations occurring later
in gestation. Consequently, induced abortions occurring beyond the 10 weeks may be underre-
ported or misclassified as miscarriages, potentially inflating estimates of miscarriage/sponta-
neous abortion. Due to the sensitive nature of the topic and associated legal complexities, the
data collectors do not pursue follow-up questions and classify all medically induced abortions as
either menstrual regulation or procedures undertaken to preserve the woman's life. However, a
small percentage of abortions are conducted through non-medical methods; such practices con-
tinue to occur despite being illegal in Bangladesh [17,54,55].

PAPERS

Lastly, when interpreting our findings, it is important to distinguish between crude descriptive
patterns and adjusted associations from the multivariable models. The descriptive tables pres-
ent unadjusted proportions, which are strongly influenced by underlying differences in group
composition [56]. Apparent inconsistencies between descriptive and adjusted results, therefore
mostly reflect confounding and clustering of related factors, rather than true contradictions [56].

Strengths and limitations

The major strengths of this study are the rates and proportions that we derived from two popu-
lation-level estimates (i.e. married women and pregnant women) to explain the total burden of
pregnancy loss. Furthermore, this is the first study in Bangladesh to provide a comprehensive
estimate of the burden of pregnancy loss, including miscarriage/spontaneous and induced abor-
tions. We collected data from the Baliakandi HDSS, one of the surveillance systems of icddr,b,
where a pregnancy surveillance system is run by skilled data collectors through two-monthly
rounds. Compared to cross-sectional surveys of a comparable sort, the prospective nature of
HDSS data collection ensures the accuracy of LMP dates to a sufficient degree. Therefore, there
is less chance of misreporting and recall bias, and error, which improves the overall validity of
pregnancy loss reporting.

Yet our study also has some limitations. The estimated burden of pregnancy loss is likely under-
estimated, as a sizable proportion of women, particularly in low-resource settings, may not have
known they were pregnant at the time of the loss, and very early biochemical or pre-clinical preg-
nancies occurring between the HDSS two-monthly visits would not have been captured. This
under-ascertainment is expected to bias our estimates downward compared with studies using
prospective pregnancy testing or shorter-interval follow-up. Furthermore, misclassification of
pregnancy loss is possible: we classified induced abortions as ‘medical’ or ‘non-medical’ solely on
the basis of self-report, in a highly sensitive and stigmatised context where women may be reluc-
tant to disclose abortion. In the absence of triangulation with facility records, community vali-
dation, or qualitative verification, there is a substantial risk of systematic under-reporting and
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misclassification of induced abortions, which would further bias estimates toward lower rates. In
addition, our estimates come from a single HDSS site and may not represent all pregnant women
in Bangladesh. Furthermore, we defined pregnancy loss as foetal death before 28 completed
weeks of gestation, consistent with the local convention that losses at or after 28 weeks are classi-
fied as stillbirths. This gestational-age threshold may differ from those used in other studies and
regions, which affects the comparability of absolute rates and may contribute to discrepancies
with regional or global estimates. Finally, the HDSS collects only a limited set of demographic
and socioeconomic variables to maintain efficiency, which restricted our ability to examine the
influence of more detailed biological, social, and health-system factors on pregnancy loss.
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CONCLUSIONS

A notable burden of pregnancy loss exists in rural Bangladesh, with most events occurring spon-
taneously and within the initial trimester. Given this scenario, maternal health programmes
should implement specific initiatives to engage with pregnant women during the early stages of
pregnancy. This proactive approach is essential for effective prevention and protection against
pregnancy loss. Additionally, recognising pregnancies with a history of previous loss as high risk
is crucial and should prompt closer monitoring to reduce the risk of complications and prevent
further losses.

Acknowledgements: We acknowledge the contribution of the communities hosting HDSS by the CHAMPS network in
Baliakandi, Bangladesh for their active participation in research over many years. icddr,b is also grateful to the Gov-
ernment of Bangladesh and Canada for providing core/unrestricted support.

Ethics statement: Ethical approval for this study was obtained from the institutional review board (IRB) of icddr,b.

We also obtained written informed consent from adult participants, as well as from participants below 18 years of age
who were married.

Data availability: The raw data supporting the conclusions of this article will be made available by the authors without
undue reservation.

Funding: This study was funded by the Department of Foreign Affairs, Trade and Development (DFATD), Canada,
through Advancing Sexual and Reproductive Health and Rights (AdSEARCH), Grant number: SGDE-EDRMS-#9926532,
Purchase Order 7428855, Project P007358.

Authorship contributions: SR and AER conceptualised the study and developed the methodology. AER, SR, ABS, QSR,
STAN, RB, and FNZ conducted the data cleaning, analysis, and interpretation of findings. SR, RB, and STAN wrote the
initial draft of the manuscript. AER and AA provided guidance and feedback to SR at every stage as the senior author.
SEA, AER, AA, MMH, EJ, AS, FNZ, TM, LH, STE, AR, and NH reviewed the manuscript. All authors approved the final
manuscript.

Disclosure of interest: The authors completed the ICMJE Disclosure of Interest Form (available upon request from the
corresponding author) and disclose no relevant interests.

Additional material

Online Supplementary Document

1 The American College of Obstetricians and Gynecologists Practice Bulletin no. 150. Early pregnancy loss. Obstet
Gynecol. 2015;125:1258-67. Medline:25932865 doi:10.1097/01.A0G.0000465191.27155.25

2 Quenby S, Gallos ID, Dhillon-Smith RK, Podesek M, Stephenson MD, Fisher ], et al. Miscarriage matters: the epi-
demiological, physical, psychological, and economic costs of early pregnancy loss. Lancet. 2021;397:1658-67.
Medline:33915094 doi:10.1016/S0140-6736(21)00682-6

5 Walker ID, Walker J], Colvin BT, Letsky EA, Rivers R, Stevens R. Investigation and management of haemorrhagic
disorders in pregnancy. Haemostasis and Thrombosis Task Force. J Clin Pathol. 1994;47:100-8. Medline:8132822
doi:10.1136/jcp.47.2.100

6 Yogi A, Kc P, Neupane S. Prevalence and factors associated with abortion and unsafe abortion in Nepal: a nation-
wide cross-sectional study. BMC Pregnancy Childbirth. 2018;18:376. Medline:30223798 do0i:10.1186/s12884-018-
2011-y

2026  Vol. 16 « 04101 14 www.jogh.org e doi: 10.7189/jogh.16.04101


https://jogh.org/documents/2026/jogh-16-04101-s001.pdf
https://pubmed.ncbi.nlm.nih.gov/25932865
https://doi.org/10.1097/01.AOG.0000465191.27155.25
https://pubmed.ncbi.nlm.nih.gov/33915094
https://pubmed.ncbi.nlm.nih.gov/33915094
https://doi.org/10.1016/S0140-6736(21)00682-6
https://pubmed.ncbi.nlm.nih.gov/8132822
https://doi.org/10.1136/jcp.47.2.100
https://pubmed.ncbi.nlm.nih.gov/30223798
https://doi.org/10.1186/s12884-018-2011-y
https://doi.org/10.1186/s12884-018-2011-y

Pregnancy loss in Bangladesh

7 Lin TB, Hsieh MF, Hou YC, Hsueh YL, Chang HP, Tseng YT. Long-term physical health consequences of abortion
in Taiwan, 2000 to 2013 A nationwide retrospective cohort study. Medicine. 2018;97:e11785. Medline:30075608
d0i:10.1097/MD.0000000000011785

8 Neiger R. Long-term effects of pregnancy complications on maternal health: A review. J Clin Med. 2017;6:76.
Medline:28749442 d0i:10.3390/jcm6080076

REFERENCES

9Zolese G, Blacker CVR. The psychological complications of therapeutic abortion. Br J Psychiatry. 1992;160:742-9.
Medline:1617354 doi:10.1192/bjp.160.6.742

10 Giannandrea SAM, Cerulli C, Anson E, Chaudron LH. Increased risk for postpartum psychiatric disorders among
women with past pregnancy loss. ] Womens Health (Larchmt). 2013;22:760-8. Medline:24007380 doi:10.1089/
jwh.2012.4011

11 Cuenca D. Pregnancy loss: Consequences for mental health. Front Glob Womens Health. 2023;3:1032212.
Medline:36817872 doi:10.3389/fgwh.2022.1032212

12 Institute for Health Metrics and Evaluation. Global Burden of Disease Study 2019 (GBD 2019) Data Resources.
Available: https://ghdx.healthdata.org/gbd-2019. Accessed: 3 March 2026.

PAPERS

13 Starrs AM, Ezeh AC, Barker G, Basu A, Bertrand JT, Blum R, et al. Accelerate progress-sexual and repro-
ductive health and rights for all: report of the Guttmacher-Lancet Commission. Lancet. 2018;391:2642-92.
Medline:29753597 doi:10.1016/S0140-6736(18)30293-9

14 He C, Zhu Y, Zhou L, Bachwenkizi J, Schneider A, Chen R, et al. Flood exposure and pregnancy loss in 33 devel-
oping countries. Nat Commun. 2024;15:20. Medline:38167351 doi:10.1038/s41467-023-44508-0

15 Tong F, Wang Y, Gao Q, Zhao Y, Zhang X, Li B, et al. The epidemiology of pregnancy loss: global burden, varia-
ble risk factors, and predictions. Hum Reprod. 2024;39:834-48. Medline:38308812 d0i:10.1093/humrep/deae008

16 Das S, Sagar S, Chowdhury S, Akter K, Haq MZ, Hanifi SMA. The risk of miscarriage is associated with ambi-
ent temperature: evidence from coastal Bangladesh. Front Public Health. 2023;11:1238275. Medline:38026421
doi:10.3389/fpubh.2023.1238275

17 Singh S, Hossain A, Maddow-Zimet I, Vlassoff M, Bhuiyan HU, Ingerick M. The incidence of menstrual regulation
procedures and abortion in Bangladesh, 2014. Int Perspect Sex Reprod Health. 2017;43:1-11. Medline:28930621
do0i:10.1363/43e2417

18icddr.b. Health and Demographic Surveillance System (HDSS) - Matlab. Volume Fifty Five, Registration of Health
and Demographic Events 2020. Scientific Report no. 147 - November 2022. Dhaka, Bangladesh: icddr.b; 2022.
Available: http://dspace.icddrb.org/jspui/bitstream/123456789/11564/2/HDSS%20Annual%20Report%202020.pdf.
Accessed: 3 March 2026.

19 United Nations Population Fund. Transforming our world: the 2030 Agenda for Sustainable Development. 21
October 2015. Available: https://www.unfpa.org/resources/transforming-our-world-2030-agenda-sustainable-de-
velopment. Accessed: 3 March 2026.

20 Mabaso Z, Erogbogbo T, Toure K. Young people’s contribution to the Global strategy for women’s, children’s
and adolescents’ health (2016-2030). Bull World Health Organ. 2016;94:312. Medline:27147756 doi:10.2471/
BLT.16.174714

21 Cunningham SA, Shaikh NI, Nhacolo A, Raghunathan PL, Kotloff K, Naser AM, et al. Health and Demographic
Surveillance Systems within the Child Health and Mortality Prevention Surveillance Network. Clin Infect Dis.
2019;69:5274-79. Medline:31598663 doi:10.1093/cid/ciz609

22 Ahmed MK, Rahman M, Van Ginneken J. Induced Abortion in Matlab, Bangladesh: Trends and Determinants.
Int Fam Plan Perspect. 1998;24:128-32. d0i:10.2307/3038209

23 Mostafa G, Wojtyniak B, Fauveau V, Bhuiyan A. The relationship between sociodemographic variables and
pregnancy loss in a rural area of bangladesh. J Biosoc Sci. 1991;23:55-63. Medline:1999448 doi:10.1017/
$0021932000019076

24 Lee KH, Chowdhury AI, Rahman QSU, Cunningham SA, Parveen S, Bari S, et al. Child marriage in rural
Bangladesh and impact on obstetric complications and perinatal death: Findings from a health and demographic
surveillance system. PLoS One. 2023;18:0288746. Medline:37467226 doi:10.1371/journal.pone.0288746

25 Rutstein SO. Steps to constructing the new DHS wealth index. Rockville, Maryland, USA: ICF International.
2015. Available: https://dhsprogram.com/programming/wealth%20index/Steps_to_constructing_the_new_DHS_
Wealth_Index.pdf. Accessed: 3 March 2026.

26 Merlo J, Chaix B, Ohlsson H, Beckman A, Johnell K, Hjerpe P, et al. A brief conceptual tutorial of multilevel anal-
ysis in social epidemiology: Using measures of clustering in multilevel logistic regression to investigate contex-
tual phenomena. J Epidemiol Community Health. 2006;60:290-7. Medline:16537344 doi:10.1136/jech.2004.029454

www.jogh.org ¢ doi: 10.7189/jogh.16.04101 15 2026 * Vol. 16 « 04101


https://pubmed.ncbi.nlm.nih.gov/30075608
https://doi.org/10.1097/MD.0000000000011785
https://pubmed.ncbi.nlm.nih.gov/28749442
https://pubmed.ncbi.nlm.nih.gov/28749442
https://doi.org/10.3390/jcm6080076
https://pubmed.ncbi.nlm.nih.gov/1617354
https://pubmed.ncbi.nlm.nih.gov/1617354
https://doi.org/10.1192/bjp.160.6.742
https://pubmed.ncbi.nlm.nih.gov/24007380
https://doi.org/10.1089/jwh.2012.4011
https://doi.org/10.1089/jwh.2012.4011
https://pubmed.ncbi.nlm.nih.gov/36817872
https://pubmed.ncbi.nlm.nih.gov/36817872
https://doi.org/10.3389/fgwh.2022.1032212
https://pubmed.ncbi.nlm.nih.gov/29753597
https://pubmed.ncbi.nlm.nih.gov/29753597
https://doi.org/10.1016/S0140-6736(18)30293-9
https://pubmed.ncbi.nlm.nih.gov/38167351
https://doi.org/10.1038/s41467-023-44508-0
https://pubmed.ncbi.nlm.nih.gov/38308812
https://doi.org/10.1093/humrep/deae008
https://pubmed.ncbi.nlm.nih.gov/38026421
https://doi.org/10.3389/fpubh.2023.1238275
https://pubmed.ncbi.nlm.nih.gov/28930621
https://doi.org/10.1363/43e2417
https://pubmed.ncbi.nlm.nih.gov/27147756
https://doi.org/10.2471/BLT.16.174714
https://doi.org/10.2471/BLT.16.174714
https://pubmed.ncbi.nlm.nih.gov/31598663
https://doi.org/10.1093/cid/ciz609
https://doi.org/10.2307/3038209
https://pubmed.ncbi.nlm.nih.gov/1999448
https://doi.org/10.1017/S0021932000019076
https://doi.org/10.1017/S0021932000019076
https://pubmed.ncbi.nlm.nih.gov/37467226
https://doi.org/10.1371/journal.pone.0288746
https://pubmed.ncbi.nlm.nih.gov/16537344
https://doi.org/10.1136/jech.2004.029454

95
s
=
=
A

Raza et al.

95}
25
Q
Z
=
ot
=
F
25
~

27 Heazell AEP, Siassakos D, Blencowe H, Burden C, Bhutta ZA, Cacciatore J, et al. Stillbirths: Economic and psy-
chosocial consequences. Lancet. 2016;387:604-16. Medline:26794073 d0i:10.1016/S0140-6736(15)00836-3

28 Ministry of Health and Population. New ERA; ICF. Nepal Demographic and Health Survey 2022. Kathmandu,
Nepal: Ministry of Health and Population; 2023. Available: https://www.dhsprogram.com/pubs/pdf/FR379/FR379.
pdf. Accessed: 3 March 2026.

29 Kuppusamy P, Prusty RK, Chaaithanya IK, Gajbhiye RK, Sachdeva G. Pregnancy outcomes among Indian women:
increased prevalence of miscarriage and stillbirth during 2015-2021. BMC Pregnancy Childbirth. 2023;23:150.
Medline:36890450 doi:10.1186/s12884-023-05470-3

30 Lokken EM, Mathur A, Bunge KE, Fairlie L, Makanani B, Beigi R, et al. Pooled Prevalence of Adverse Pregnancy
and Neonatal Outcomes in Malawi, South Africa, Uganda, and Zimbabwe: Results From a Systematic Review and
Meta-Analyses to Inform Trials of Novel HIV Prevention Interventions During Pregnancy. Front Reprod Health.
2021;3:672446. Medline:35187529 doi:10.3389/frph.2021.672446

31. Alam MdR. Miscarriage and Associated Factors: a Hospital Based CrossSectional Study in Bangladesh. Public
Health Open Access. 2021;5:000193. doi:10.23880/phoa-16000193

32 Lidegaard @, Mikkelsen AP, Egerup P, Kolte AM, Rasmussen SC, Nielsen HS. Pregnancy loss: A 40-year nation-
wide assessment. Acta Obstet Gynecol Scand. 2020;99:1492-6. Medline:32255196 doi:10.1111/a0gs.13860

33 Ghimire PR, Akombi-Inyang BJ, Tannous C, Agho KE. Association between obesity and miscarriage among
women of reproductive age in Nepal. PLoS One. 2020;15:€0236435. Medline:32760090 doi:10.1371/journal.
pone.0236435

34 Raza S, Banik R, Noor STA, Jahan E, Sayeed A, Huq N, et al. Assessing health systems’ capacities to provide
post-abortion care: insights from seven low-and middle-income countries. J Glob Health. 2025;15:04020.
Medline:39791404 doi:10.7189/jogh.15.04020

35 Nybo Andersen AM, Wohlfahrt J, Christens P, Olsen J, Melbye M. Maternal age and fetal loss: Population based
register linkage study. BM]J. 2000;320:1708-12. Medline:10864550 d0i:10.1136/bmj.320.7251.1708

36 Kolte AM, Bernardi LA, Christiansen OB, Quenby S, Farquharson RG, Goddijn M, et al. Terminology for preg-
nancy loss prior to viability: a consensus statement from the ESHRE early pregnancy special interest group.
Hum Reprod. 2015;30:495-8. Medline:25376455 doi:10.1093/humrep/deu299

37 Guttmacher Institute. Menstrual regulation and unsafe abortion in Bangladesh: Fact Sheet. March 2017. Available:
https://www.guttmacher.org/fact-sheet/menstrual-regulation-unsafe-abortion-bangladesh. Accessed: 3 March
2026.

38 du Fossé NA, van der Hoorn MLP, van Lith JMM, le Cessie S, Lashley EELO. Advanced paternal age is associ-
ated with an increased risk of spontaneous miscarriage: A systematic review and meta-analysis. Hum Reprod
Update. 2020;26:650-69. Medline:32358607 d0i:10.1093/humupd/dmaa010

39 de la Rochebrochard E, Thonneau P. Paternal age and maternal age are risk factors for miscarriage; Results of
a multicentre European study. Hum Reprod. 2002;17:1649-56. Medline:12042293 do0i:10.1093/humrep/17.6.1649

40 Li TC, Igbal T, Anstie B, Gillham J, Am S, Wood K, et al. An analysis of the pattern of pregnancy loss in women
with recurrent miscarriage. Fertil Steril. 2002;78:1100-6. Medline:12414001 doi:10.1016/S0015-0282(02)04207-3

41 Chojenta C, Harris S, Reilly N, Forder P, Austin MP, Loxton D. History of pregnancy loss increases the risk
of mental health problems in subsequent pregnancies but not in the postpartum. PLoS One. 2014;9:€95038.
Medline:24733508 doi:10.1371/journal.pone.0095038

42 McCarthy FP, Moss-Morris R, Khashan AS, North RA, Baker PN, Dekker G, et al. Previous pregnancy loss has an
adverse impact on distress and behaviour in subsequent pregnancy. BJOG. 2015;122:1757-64. Medline:25565431
doi:10.1111/1471-0528.13233

43 Levin AA, Schoenbaum SC, Monson RR, Stubblefield PG, Ryan K]J. Association of Induced Abortion With
Subsequent Pregnancy Loss. JAMA. 1980;243:2495-9. Medline:7382035 doi:10.1001/jama.1980.03300500021020

44 Bulletti C, Flamigni C, Giacomucci E. Reproductive failure due to spontaneous abortion and recurrent miscar-
riage. Hum Reprod Update. 1996;2:118-36. Medline:9079408 doi:10.1093/humupd/2.2.118

45 Suzumori N, Sugiura-Ogasawara M. Genetic Factors as a Cause of Miscarriage. Curr Med Chem. 2010;17:3431-7.
Medline:20712563 d0i:10.2174/092986710793176302

46 Gil-Lacruz Al, Gil-Lacruz M, Bernal-Cuenca E. Socio-economic determinants of abortion rates. Sex Res Soc
Policy. 2012;9:143-52. doi:10.1007/s13178-011-0056-z

47 Dehlendorf C, Rodriguez M1, Levy K, Borrero S, Steinauer J. Disparities in family planning. Am J Obstet Gynecol.
2010;202:214-20. Medline:20207237 doi:10.1016/j.aj0g.2009.08.022

48 Matthews S, Ribar D, Wilhelm M. The effects of economic conditions and access to reproductive health services
on state abortion rates and birthrates. Fam Plann Perspect. 1997;29:52-60. Medline:9099567 doi:10.2307/2953362

2026  Vol. 16 « 04101 16 www.jogh.org e doi: 10.7189/jogh.16.04101


https://pubmed.ncbi.nlm.nih.gov/26794073
https://doi.org/10.1016/S0140-6736(15)00836-3
https://pubmed.ncbi.nlm.nih.gov/36890450
https://pubmed.ncbi.nlm.nih.gov/36890450
https://doi.org/10.1186/s12884-023-05470-3
https://pubmed.ncbi.nlm.nih.gov/35187529
https://doi.org/10.3389/frph.2021.672446
https://doi.org/10.23880/phoa-16000193
https://pubmed.ncbi.nlm.nih.gov/32255196
https://doi.org/10.1111/aogs.13860
https://pubmed.ncbi.nlm.nih.gov/32760090
https://doi.org/10.1371/journal.pone.0236435
https://doi.org/10.1371/journal.pone.0236435
https://pubmed.ncbi.nlm.nih.gov/39791404
https://pubmed.ncbi.nlm.nih.gov/39791404
https://doi.org/10.7189/jogh.15.04020
https://pubmed.ncbi.nlm.nih.gov/10864550
https://doi.org/10.1136/bmj.320.7251.1708
https://pubmed.ncbi.nlm.nih.gov/25376455
https://doi.org/10.1093/humrep/deu299
https://pubmed.ncbi.nlm.nih.gov/32358607
https://doi.org/10.1093/humupd/dmaa010
https://pubmed.ncbi.nlm.nih.gov/12042293
https://doi.org/10.1093/humrep/17.6.1649
https://pubmed.ncbi.nlm.nih.gov/12414001
https://doi.org/10.1016/S0015-0282(02)04207-3
https://pubmed.ncbi.nlm.nih.gov/24733508
https://pubmed.ncbi.nlm.nih.gov/24733508
https://doi.org/10.1371/journal.pone.0095038
https://pubmed.ncbi.nlm.nih.gov/25565431
https://doi.org/10.1111/1471-0528.13233
https://pubmed.ncbi.nlm.nih.gov/7382035
https://doi.org/10.1001/jama.1980.03300500021020
https://pubmed.ncbi.nlm.nih.gov/9079408
https://doi.org/10.1093/humupd/2.2.118
https://pubmed.ncbi.nlm.nih.gov/20712563
https://pubmed.ncbi.nlm.nih.gov/20712563
https://doi.org/10.2174/092986710793176302
https://doi.org/10.1007/s13178-011-0056-z
https://pubmed.ncbi.nlm.nih.gov/20207237
https://doi.org/10.1016/j.ajog.2009.08.022
https://pubmed.ncbi.nlm.nih.gov/9099567
https://doi.org/10.2307/2953362

Pregnancy loss in Bangladesh

49 Dolgikh S, Potanin B. Estimating the effect of higher education on abortion. Appl Econ. 2022;68:117-39.
do0i:10.22394/1993-7601-2022-68-117-139

50 Demissie E, Dessie F. Level of Awareness on Danger Signs of Pregnancy among Pregnant Women Attending
Antenatal Care in Mizan Aman General Hospital, Southwest, Ethiopia: Institution Based Cross-sectional Study.
J Womens Health Care. 2015;4:1000288. d0i:10.4172/2167-0420.1000288

51 Pembe AB, Urassa DP, Carlstedt A, Lindmark G, Nystrom L, Darj E. Rural Tanzanian women’s awareness of dan-
ger signs of obstetric complications. BMC Pregnancy Childbirth. 2009;9:12. Medline:19323836 do0i:10.1186/1471-
2393-9-12

REFERENCES

52 Hossain A, Maddow-Zimet I, Singh S, Remez L. Menstrual regulation, unsafe abortion, and maternal health in
Bangladesh. New York, USA; Guttmacher; 2012. Available: https://www.guttmacher.org/report/menstrual-reg-
ulation-unsafe-abortion-and-maternal-health-bangladesh. Accessed: 3 March 2026.

53 Hossain A, Maddow-Zimet I, Ingerick M, Bhuiyan HU, Vlassoff M, Singh S. Access to and Quality of Menstrual
Regulation and Postabortion Care in Bangladesh: Evidence from a Survey of Health Facilities, 2014. New
York, USA: Guttmacher; 200. Available: https://www.guttmacher.org/report/menstrual-regulation-postabor-
tion-care-bangladesh. Accessed: 3 March 2026.

PAPERS

54 Crouthamel B, Pearson E, Tilford S, Hurst S, Paul D, Aqtar F, et al. Out-of-clinic and self-managed abortion
in Bangladesh: menstrual regulation provider perspectives. Reprod Health. 2021;18:69. Medline:33766050
d0i:10.1186/s12978-021-01123-w

55 Ahmed S, Islam A, Khanum PA. Barkat-E-Khuda. Induced abortion: What’s happening in rural Bangladesh.
Reprod Health Matters. 1999;7:19-29. d0i:10.1016/S0968-8080(99)90003-4

56 dos Santos Silva I. Dealing with confounding in the analysis. Cancer Epidemiology: Principles and Methods.
Lyon, France: International Agency for Research on Cancer; 1999. Available: https://publications.iarc.who.int/
Non-Series-Publications/Other-Non-Series-Publications/Cancer-Epidemiology-Principles-And-Methods-1999.
Accessed: 3 March 2026.

www.jogh.org ¢ doi: 10.7189/jogh.16.04101 17 2026 * Vol. 16 « 04101


https://doi.org/10.22394/1993-7601-2022-68-117-139
https://doi.org/10.4172/2167-0420.1000288
https://pubmed.ncbi.nlm.nih.gov/19323836
https://doi.org/10.1186/1471-2393-9-12
https://doi.org/10.1186/1471-2393-9-12
https://pubmed.ncbi.nlm.nih.gov/33766050
https://doi.org/10.1186/s12978-021-01123-w
https://doi.org/10.1016/S0968-8080(99)90003-4

