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Background: Bangladesh continues to grapple with a persistently high infant
mortality rate, currently at 38 deaths per 1,000 live births. Adolescent
pregnancy poses significant health risks for both mothers and infants globally,
yet its specific impact on infant mortality in Bangladesh remains
underexplored. Therefore, this study aims to investigate the association
between adolescent pregnancy and infant mortality in Bangladesh.

Methods: This cross-sectional study analyzed data from the Bangladesh
Demographic and Health Survey 2017-18, focusing on 8,759 infants born to
women aged 15-49 years. Adolescent pregnancies were categorized into four
groups: <16 years, 16-17 years, 18-19 vyears, and >19 years. Potential
covariates included sociodemographic factors (mothers’ age, fathers’
occupation, religion), contextual factors (place of delivery, access to media
and technology), and healthcare utilization (antenatal and postnatal care).
Bivariate logistic regression assessed associations between adolescent
pregnancy and infant mortality, presenting adjusted odds ratios (AOR) with
95% confidence intervals (Cl) while controlling for these covariates.

Results: The mean age of mothers at first birth was 18.53 years. Among the 8,759
infants studied, 328 (3.74%) died before reaching 12 months of age. Infants born
to mothers younger than 16 years initially showed higher odds of mortality (AOR:
1.45, 95% Cl: 1.05-2.01); this association persisted even after adjusting for
sociodemographic and contextual factors (AOR: 1.41, 95% CI: 1.01-1.96).
However, after controlling for healthcare utilization, the relationship was no
longer statistically significant (AOR: 1.06, 95% Cl: 0.56-1.99).

Conclusions: Delaying childbirth from adolescence to adulthood may reduce
infant mortality in Bangladesh. However, adolescent pregnancy alone does not
increase infant mortality risk after accounting for healthcare utilization, such as
antenatal and postnatal care. Improving access to quality healthcare is crucial
for lowering infant mortality. Future cohort studies are needed to better
understand the relationship between maternal age and infant health outcomes.
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Introduction

Infant mortality is one of the leading public health problems
globally, particularly in low- and middle-income countries.
Despite substantial progress in reducing infant mortality over the
past two decades, it is still a staggering number in low- and
medium-income countries. According to the World Health
Organization (WHO), approximately 17 million infants die
annually, two-thirds within the first month of life, mostly in low-
and middle-income countries (1). Infant mortality is the number
of deaths of infants under one year per 1,000 live births in a
given population or region (2). According to data in 2020, the
global infant mortality rate (between birth and 11 months) is 29
per 1,000 live births (2).

In South Asia, infant mortality has declined, but the infant
mortality rate has yet been remarkably high at 56 per 1,000 births
in Pakistan, 45 in Afghanistan, and 27 in India (3). Bangladesh has
reported an infant mortality rate of 38 deaths per 1,000 live births
(4), compared to a global rate of 29 (2). The leading causes of
infant mortality in Bangladesh are prematurity (29.7%), birth
(22.9%), and (19.9%) (5, 6).
Institutional delivery, antenatal care, and high-income households

asphyxia and trauma sepsis
are linked to lower infant mortality rates in Bangladesh (5-8).
Maternal chronic health conditions, poor nutrition, and inadequate
prenatal care are also associated with infant mortality (9).
Moreover, the mother’s educational level, age at birth, the weight of
the newborn, sex of the child at birth, and place of birth are other
factors that affect infant mortality in Bangladesh (5, 7, 8, 10).

In Bangladesh, approximately one-third of adolescent mothers
still give birth at home, resulting in a higher risk of neonatal
mortality (4), especially among those under 18 vyears old
compared to older mothers (11). Research has shown that giving
birth in a healthcare facility can reduce the risk of neonatal
mortality and improve neonatal outcomes for mothers in
Bangladesh (6). It has been demonstrated that facility-based
deliveries can significantly reduce the risk of neonatal mortality,
especially for adolescents with a higher rate of newborn
mortality. Inadequate prenatal and postnatal care accounts for a
substantial proportion of newborn deaths in Bangladesh,
highlighting the need to improve maternal healthcare utilization
and remove societal and cultural barriers to accessing healthcare
services (5, 12, 13). In addition, sociodemographic factors such
as education, place of residence, occupation, wealth index, and
religion play a pivotal role in adolescents becoming pregnant,
infant mortality (14, 15).
A comprehensive review of infant mortality across 24 developin
data, confirmed that proper Antenatal Care (ANC) and Postnatal
Care (PNC) significantly reduce the risk of infant mortality (16).

Pregnancy during adolescence presents significant risks to both

which may, in turn, lead to

mother and infant. Adolescent mothers face higher rates of

complications like preterm birth, low birth weight, and

hypertensive  disorders, increasing infant mortality risk.
Contributing mechanisms include biological immaturity, affecting
fetal growth, and socio-economic factors, such as limited access
to prenatal care and poor nutrition (17). Children of younger

mothers face greater disadvantages, with maternal immaturity
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playing a critical role (18). Additionally, adolescent growth may
coincide with pregnancy, leading to maternal-fetal competition
for nutrients, increasing the risk of low birth weight and
neonatal mortality (19).

Bangladesh is one of the most vulnerable countries in the South
Asian region concerning child marriage, which could relate to
adolescent pregnancy (20); thereby, it is crucial to investigate
whether adolescent pregnancy could affect infant mortality.
While previous global studies have primarily focused on factors
birth size,
education, occupation, and domestic violencee (21-23), as well as

such as antenatal care, wealth index, maternal
modifiable risk factors for neonatal mortality (24), the role of
early pregnancy remains underexplored, particularly in
Bangladesh. Notably, Noori N, et al. (25) analyzed DHS data
from 46 LMICs in sub-Saharan Africa and South Asia (2004-
2018) and found significantly higher mortality rates among
children of adolescent mothers compared to those of mothers
aged 23-25, even after adjusting for covariates (e.g., rural/urban
residence and maternal education), with maternal health-seeking
behavior potentially mediating this relationship. This study
aimed to explore explanatory factors for the association between
adolescent pregnancy and infant mortality, which were adjusted
for across three levels: sociodemographic factors, contextual
factors, and healthcare utilization factors.

Material and methods
Study design and data source

This cross-sectional study is based on data from the Bangladesh
Demographic and Health Surveys (BDHS) 2017-18. The survey
employed a cluster sampling method to collect data from both
urban and rural areas, covering all eight divisions of the country.
The BDHS 2017-18 surveyed 20,127 ever-married women aged
15-49 years, from which a subset of 8,759 children with available
data on whether the child was alive or had died within 12
months of birth, as well as information on maternal age at first
birth. This approach ensured that both the predictor (maternal
age) and the outcome (infant mortality) pertained to the same
child in each case. Exclusions were made for stillbirths (n=222)
and multiple births (e.g., twins and triplets), as these cases
present unique and complex health conditions warranting
separate investigation, consistent with prior research (7).

In the BDHS survey, socio-demographic factors such as
maternal education and household income were measured at the
time of the survey, not during pregnancy or childbirth. However,
birth history data were collected retrospectively, with mothers
reporting all births, including birth dates, survivorship status, and
either the current age or age at death for each child.

To improve the accuracy of age reporting in Bangladesh,
strategies such as cross-checking with newborn birth cards, and
verifying the mother’s age using formal documents (e.g., birth
certificates, ID cards) were implemented. Data collectors also
used comparisons with significant historical events or other
family members’ ages to reduce discrepancies.
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The DHS emphasizes ensuring an adequate sample size for
data quality and recommends using sample weights to account
for disproportionate sampling and non-response. These weights
ensure that the data remains representative of the national
population. It is important to note that all data were self-
reported, with no medical records reviewed.

Variables measurement
Dependent variable

The dependent variable in this study is the infant mortality
status, which has been categorized into two groups. If infants
alive or dead within 12 months of life, they were categorized into
alive =1 and dead = 0.

Independent variable

The independent variable in this study was the mother’s age at
first birth, which was classified into four groups, recoded as:
<l6-year =2, 16-17 years =2, and 18-19 years =3, >19-year = 4.
More than 19 years was selected as the reference group for
comparison with the other groups.

Potential covariates

The covariates were chosen based on a combination of existing
factors widely recognized in the literature as significant influences on
maternal and infant health outcomes (4, 5, 7, 8, 10-16), as well as the
availability of data within the BDHS dataset. Pearson (r) correlations
were used to assess the relationships among the independent
variables to identify multicollinearity. No signs of multicollinearity
(r>0.7) were found among the independent variables.

The
contextual, and healthcare utilization factors.

variables were classified into socio-demographic,

Socio-demographic factors—Father’s occupation is categorized
into three groups: not working=0, service holder=1, and
agriculture =2. Wealth status was categorized into five groups,
called quintiles:: poorest=0, poorer=1, Middle=2, richer=3
and richest=4. These quintiles are estimated using data on
household assets, such as housing conditions, water access, and
ownership of goods. The households are then ranked from lowest
to highest wealth and divided into five equal parts, representing
the wealth distribution across the population. Given that most of
the population in Bangladesh is Muslim, the variable Religion
was categorized into two groups: Islam = 1 and Others =2.

Health status, as indicated by Body Mass Index (BMI) of
mothers was considered a continuous scale in this study. The
BMI is determined by dividing a person’s weight in kilograms by
the square of their height in meters (kg/m?). For the BDHS
2017-18 survey, the BMI is calculated for women aged 15-49 who
are not pregnant and have not given birth in the two months

before the survey. The BMI values are classified into four
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groups based on predetermined cut-off points: underweight < 18.5,
healthy weight = 18.5-24.9, overweight = 25.0-29.9, and obesity > 30.
Contextual factors—Place of residence was categorized into two
groups: rural=1 and urban=2. Place of delivery was recategorized
into two groups: delivered at home=1 and delivered at
institution = 2. Knowledge of family planning (FP) was divided into
two groups: mothers who had knowledge of FP were categorized as 1
and those who had no knowledge of FP were categorized as 0. The
mother’s knowledge of FP was assessed based on several questions
related to her access to mass media exposure, such as reading
newspapers, watching television, owning a mobile phone, and listening
to the radio. All these mass media exposures were categorized into
yes=1 or no=0. Moreover, the variable attended FP session was
categorized into yes =1 (any session) or no =0 (no session).

Healthcare utilization factors—receiving ANC and PNC
considered binary variables and categorized them as care
received =1 and no care received =0, respectively. Mothers who
received at least one ANC and PNC counted as “care received”
in this study.

Data analysis

All statistical analyses were conducted using Stata version 15.0.
A sampling weight was considered for all analyses to normalize the
data at a national level and to minimize the standard errors. To
create the sampling weight, a complex sample plan was developed
by aggregating three variables: (i) primary sampling units, (ii)
sample strata, comprising a representative sample, and (iii) sample
weights, which calculate the sampling probability for each stage.

A descriptive analysis was used to summarize the basic
characteristics of the study population. Categorical variables were
presented using frequency and percentages, while continuous
variables were presented using means and standard deviation.
A Pearson Chi-square test was employed to evaluate the
statistical significance of the observed differences between
categorical variables, including maternal age at first birth, and
the dependent variable. Additionally, a t-test was utilized for all
continuous covariates to assess the significance of the differences
between these covariates and the dependent variable.

Prior to executing logistic regression models, variance inflation
factors (VIFs) were estimated to check for multicollinearity
between explanatory variables, with a VIF value greater than 10
assumed to indicate high collinearity. No VIF value greater than
0.5 was found, indicating no collinearity between the
independent variables (26). Only covariates with a p-value less
than 0.25 from the Chi-square and t-test were entered into the
univariate logistic regression (27). A three-step process was
followed in the logistic regression model. In model 1, a
univariate logistic regression was performed to see an association
of each independent variable (including covariates) with the
outcome. In Model 2, a multivariate analysis was conducted,
incorporating sociodemographic factors (ie., fathers’ occupation
and religion) and contextual factors (i.e., place of delivery,
television viewing, mobile phone ownership, and knowledge of
family planning) along with mothers’ age at first birth.
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TABLE 1 Descriptive characteristics and association of infant death status
from first birth with mother’s age group and other independent variables

(n = 8,759).

10.3389/fped.2025.1459594

TABLE 1 Continued

d O d d
aClo d Alive Dead g p-value
Alive Dead p-value Attended FP session (any)

Age of mothers at first birth No 8,344 (99.31%) | 326 (99.39%) 0.992
<16 1217 (14.48%) | 66 (20.12%) 0.074 Yes 57 (0.68%) 2 (0.61%)
16-17 1,078 (12.83%) | 43 (13.11%) Missing 30
18-19 3,580 (42.61%) | 125 (38.11%) Received ANC (any)
>19 2,527 (30.08%) | 94 (28.66%) No 399 (4.75%) 7 (2.13%) 0.077
Missing 29 Yes 4,500 (53.56%) | 100 (30.49%)
Father's occupation Missing 3,753
Not working 230 (2.70%) 11 (3.40%) 0.780 Received PNC (any)
Service holder | 6,568 (78.10%) | 253 (77.10%) No 1,659 (19.75%) 56 (17.07%) <0.001
Agriculture 1,616 (19.20%) | 64 (19.50%) Yes 3,234 (38.49%) | 51 (15.55%)
Missing 328 Missing 3,759
Wealth status® *Wealth status determined by ranking households based on assets like housing, water access,
Poorest 1,835 (21.84%) 83 (25.30%) 0.448 and goods ownership, then dividing them into five equal groups, called quintiles, representing
Poorer 1,684 (20.04%) 65 (19.82%) ifeglz:l;e;TLZZifn:;efl}\;b, antenatal care, PNC, postnatal care.
Middle 1,497 (17.82%) | 62 (18.90%)
Richer 1,667 (19.84%) | 65 (19.82%)
Richest 1,719 (20.46%) 53 (16.16%) Additionally, in Model 3, all the variables from Model 2, including
Missing 29 sociodemographic and contextual factors, were combined with
Religion healthcare-related ~ variables to  assess  their  impact
Islam 7,698 (91.62%) | 291 (88.72%) 0.047 comprehensively. For all models, odds ratios (OR) with 95%
Other 704 (8.38%) 37 (11.28%) confidence intervals (CI) were calculated to identify the
Missing 29 relationship between each independent variable and infant
BMI mortality. A two-tailed test was used, and the level of significance
Mean (n) | 2266 (8268) | 22.57 (326) 165 0.687 for all analyses was set at p < 0.05.
Place of residence
Urban 2,930 (34.87%) | 119 (36.28%) 0.619 .
Rural 5472 (65.13%) | 209 (63.72%) Ethical apprOVal
Missing 29
Place of delivery The BDHS is publicly available for performing research,
Home 2,561 (50.05%) | 84 (46.67%) <0.001 reviewed and approved by the ICF Macro Institutional Review
Institution 2,556 (49.95%) | 96 (53.33%) Board (USA), and also by the National Research Ethics
Missing 3,462 Committee of the Bangladesh Medical Research Council (Dhaka,
Read newspaper Bangladesh). During data collection, informed consent from each
No 7:485 (89.09%) | 295 (89.94%) 0.701 participant was obtained ensuring confidentiality. Ethical approval
Ye_s - 517 (1091%) 33 (10.06%) for using the data was obtained from ICF International Rockville,
Mising 2 Maryland, USA, in October 2022. The analyses performed in this
Watch television study were carried out following relevant guidelines and regulations.
No 3,199 (38.07%) | 140 (42.68%) 0.042
Yes 5203 (61.93%) | 188 (57.32%)
Missing 29 Res u ltS
Own mobile phone
No 3,159 (37.60%) | 135 (41.16%) 0215 The mean age of the mothers at first birth was 18.53 years.
Yes 5,243 (62.40%) | 193 (58.84%)
Missing 2 Among mothers with higher education, 9.67% experienced infant

. ) loss, compared to 45.12% and 36.28% for mothers with
Listen to radio
No 7,952 (94.64%) | 312 (95.12%) 0701 intermediate and elementary education, respectively. Of all,
Yes 450 (5.36%) 16 (4.88%) 25.3% of the women who experienced infant loss came from the
Missing 29 poorest families, compared to only 16.16% from the wealthiest
Knowledge of FP family background. Moreover, 291 (3.6%) out of 7,989 Muslim
No 6,990 (83.19%) | 284 (86.59%) 0.077 mothers reported infant deaths, compared to 37 (5.0%) out of
Yes 1,411 (16.79%) | 44 (13.41%) 704 non-Muslim mothers. Additionally, 46.67% of mothers who
Missing 30 reported infant deaths gave birth at home, compared to 53.33%

(Continued)  in some institutions (Table 1). However, the study identified the
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TABLE 2 Results from a binary and multivariate logistic regression model exploring the association between infant death status, maternal age group, and

other independent variables.

Depende ariable (Alive = 0, Dea ode 8 O ode 04 ode 010
OR (9 p-value OR (9 p-value OR (9 p-value

Mother's age at first birth

<16 1.45 (1.05-2.01) 0.022 1.41 (1.01-1.96) 0.044 1.06 (0.56-1.99) 0.863

16-17 1.07 (0.74-1.55) 0.710 1.02 (0.70-1.48) 0.935 0.69 (0.34-1.42) 0.318

17-19 0.93 (0.71-1.23) 0.649 0.91 (0.69-1.20) 0.503 0.76 (0.47-1.23) 0.265

>19 1 1 1

Father’s occupation

Not working 1 1 1

Service holder 0.81 (0.43-1.49) 0.492 0.81 (0.44-1.51) 0.507 0.74 (0.56-1.68) 0.412

Agriculture 0.83 (0.43-1.60) 0.572 0.79 (0.41-1.53) 0.488 0.73 (0.51-1.73) 0.425

Religion

Islam 1 1 1

Other 1.39 (0.97-1.97) 0.066 1.42 (0.99-2.03) 0.058 2.36 (1.39-4.01) 0.001**

Place of delivery

Home 1 1 1

Institution 1.15 (0.85-1.54) 0.373 0.85 (0.66-1.09) 0.193 0.83 (0.50-1.38) 0.471

Watch television

No 1 1 1

Yes 0.83 (0.66-1.03) 0.092 0.85 (0.66-1.09) 0.193 1.12 (0.72-1.74) 0.612

Own mobile phone

No 1 1 1

Yes 0.86 (0.69-1.08) 0.192 0.90 (0.72-1.14) 0.392 1.01 (0.66-1.52) 0.977

Knowledge of FP

No 1 1 1

Yes 0.77 (0.56-1.06) 0.108 0.83 (0.59-1.16) 0273 0.99 (0.56-1.76) 0.992

Received ANC (any)

No 1 1

Yes 1.27 (0.58-2.74) 0.549 1.33 (0.59-2.99) 0.497

Received PNC (any)

No 1 1

Yes 0.47 (0.32-0.69) <0.001 0.42 (0.26-0.67) <0.001

**Significance in p-value < 0.01.
Model 1: Crude analysis.

Model 2: Adjusted for sociodemographic factors (i.e., mothers” age, fathers’ occupation, and religion) and contextual factors (i.e., place of delivery, watch television, own mobile phone, and

knowledge on FP).

Model 3: Adjusted for all the variables in Model 2 (i.e., sociodemographic factors and contextual factors) and additionally all variables in healthcare utilization (i.e., received ANC and PNC).

FP, family planning; ANC, antenatal care; PNC, postnatal care.

If the mother attended at least one ANC session was recorded “yes” here; If the mother attended at least one PNC session was recorded “yes” here.

following variables to be included in the Binary logistic regression
analyses: the mother’s education, father’s age, religion, delivery
place, watching television, owning a mobile phone, and receiving
antenatal care (ANC) or postnatal care (PNC).

Both groups of mothers—those who reported infant death and
those who had live children at their first birth—did not
significantly differ in terms of the mother’s age, father’s
occupation, wealth index, BMI, place of residence, knowledge of
FP, and mothers who received any ANC (Table 1).

Table 2 shows the results from logistic regression of factors
associated with infant mortality. Infants born to mothers under
16 years had higher odds of mortality compared to infants born
to mothers over 19 years, and the results were statistically
significant in model 1 (crude model), (OR: 1.45, 95% CI: 1.05,
2.01) and persisted in Model 2 (OR: 1.41, 95% CI: 1.01-1.96)
after adjusting for sociodemographic factors such as maternal
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age, paternal occupation, and religion, as well as contextual
factors like place of delivery, television access, mobile phone
ownership, and knowledge of family planning. However, after
further adjusting for healthcare utilization factors, including
antenatal and postnatal care, in Model 3, the association was no
longer statistically significant (AOR: 1.06, 95% CI: 0.56-1.99).

Discussion

The present study reveals a significant increase in infant
mortality among mothers under 16 years old compared to those
aged 19 years or older. This finding was robust across
demographic and contextual factors but became non-significant
after adjusting for healthcare utilization. Additionally, the study
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identifies religion and PNC as significantly associated with
infant mortality.

While this study does not negate the association between
adolescent pregnancy and infant mortality, recent evidence from
a study across 46 Low- and Middle-Income Countries (LMCs) in
Sub-Saharan Africa and South Asia highlights adolescent
pregnancy as a recognized health risk for both mother and child
(25). Unlike Noori et al. (25), which offers a broader regional
perspective (including Bangladesh), our study provides a more
in-depth exploration of Bangladesh, a country facing distinct
health challenges and disparities. A key contribution of our
research is the finding that, once healthcare utilization factors,
such as antenatal and postnatal care, are accounted for, the
previously observed relationship between adolescent pregnancy
and infant mortality loses its statistical significance. This
underscores the crucial role of healthcare access in mitigating
infant mortality and provides a more nuanced understanding of
adolescent pregnancy’s impact within Bangladesh. Furthermore,
our study offers a more granular analysis by thoroughly
adjusting for a comprehensive set of covariates, including
sociodemographic, contextual, and healthcare utilization factors.
The study also notes a decline in absolute mortality rates over
time but underscores that the age gradient persists across
different time periods. It recommends further investigation into
biological and social factors that mediate the relationship
between adolescent pregnancy and child mortality.

Similarly, the 2011 BDHS study found that Bangladesh’s infant
and child mortality rates are higher among rural populations and
families with lower socio-economic status (28). Also, the study
underlined that access to healthcare services and maternal
education were essential factors in reducing infant and child
mortality in Bangladesh. Therefore, this study argues that infant
mortality can be attributed to several factors other than the
mother’s age alone.

The study also found that religion was significantly associated
with infant mortality. Respondents of other religions had higher
odds of infant death compared to Muslims in the present study.
The possible reasons for this finding could be differences in
religious beliefs and practices that may have influenced maternal
and child health-seeking behavior.
significantly

Religious  differences
child health-seeking
behaviors. Some religious communities may favor traditional

influence maternal and
healing over biomedical care, causing delays in seeking necessary
healthcare for mothers and infants (29). Additionally, specific
religious doctrines may discourage certain medical procedures,
particularly in family planning and childbirth (30). Literature
indicates that various religious affiliations can introduce unique
barriers to healthcare access, including socioeconomic disparities.
Religious minority groups often experience higher poverty levels,
limiting their healthcare access (31). It highlights the importance
of understanding cultural and religious factors that have affected
maternal and child health outcomes and the need to tailor
interventions to address these factors. However, a significant shift
can be observed in this study compared to similar studies. For
example, using data from MICS 2019, a study found that non-
Muslim women in rural areas had a 7.5% lower risk of offspring
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mortality than their Muslim counterparts (14). Similarly, other
findings showed that Muslim children are at an increased risk of
neonatal death compared to non-Muslims due to accessibility to
adequate maternal care (15). Additionally, using the same dataset
BDHS 2017-18, Muslim respondents had a lower likelihood of
delivering a child in an institution than non-Muslim religions,
associated with an increased risk of infant mortality (12).
Nevertheless, using the BDHS data from 2017 to 18, a study also
reported that religion has a significant relationship with infant
mortality. The researchers found that the infant mortality rate
was higher among non-Muslim infants compared to Muslim
infants (5). So, further research is needed to understand better
the role of religion in infant mortality in Bangladesh to develop
targeted interventions that address the specific needs of different
religious groups.

Finally, this study found that receiving PNC was significantly
associated with lower odds of infant mortality. It is consistent
with previous studies that have shown the importance of PNC in
improving maternal and child health outcomes (32-34). PNC
provides an opportunity to identify and manage maternal and
infant health problems, including monitoring the infant’s growth
and development. Therefore, this study emphasizes the need for
improving access to PNC for all mothers in Bangladesh,
particularly those living in rural and slum areas where access to
health facilities is limited (35).

Strengths and limitations

Several strengths of this study should be highlighted. Firstly,
the study used a large and nationally representative sample of
women in Bangladesh, providing a comprehensive overview of
the country’s maternal and child health outcomes. Using such a
sample increases the generalizability of the results to the larger
population of women in the country. The study examined the
relationship between maternal age and infant mortality while
controlling for other relevant factors, including socioeconomic
and healthcare utilization variables. To minimize potential
sources of bias and uncertainty, the study design included steps
such as anonymizing the survey and assuring participants that
their responses would be kept confidential.

The study has some limitations that need to be considered
when interpreting its results. The study relied on self-reported
data, which may be subject to recall and social desirability biases,
meaning that some participants may not accurately remember or
Although data confidentiality
measures were in place, recall bias may still affect the accuracy of

report certain information.
the reported information. The study would have been further
strengthened by additional analysis of effect modification, but
limitations in the questionnaire’s design did not allow for this.
For example, in the questionnaire, if a mother received at least
one PNC visit before the interview, it was coded as “received
PNC ever,” but it was not specified whether this PNC was
received for her first pregnancy or subsequent pregnancies.

The study’s cross-sectional nature means it is impossible to
establish a causal relationship between maternal age and infant
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mortality. We acknowledge that the timing of certain covariates,
such as television watching, remains an issue. Like most other
variables measured at the time of the survey, it may not
accurately reflect the context surrounding each individual case of
adolescent pregnancy and infant mortality. This is particularly
relevant for women whose infants have died, as this occurred
before the survey, possibly up to a year earlier. Additionally, we
consider that infant mortality may have influenced the covariates
we included. We thus emphasize the potential for reverse
causality and the challenges of establishing causal links in cross-
sectional studies. Moreover, there are limitations due to recall
bias in data collection birth history, such as selective omission of
non-surviving births, leading to underestimation of child
birth date

misreporting age at death, and assumptions that maternal reports

mortality. Other issues include displacement,
of child mortality are accurate, despite potential correlations
between maternal and child mortality risks.

One key limitation of our study is the possibility of residual
confounding. Although we adjusted for various covariates such
as sociodemographic, health status, contextual, and healthcare
utilization factors, there may be other important covariates or
confounders that we could not account for, such as detailed
nutritional information, household environmental factors, or
psychosocial stressors, because they were not available in the
dataset. These unmeasured factors could potentially influence
infant mortality (7). Additionally, self-reported recall data on
variables such as birth history and antenatal care may be subject
to recall bias, affecting the accuracy of our findings.

While our adjustments improve the robustness of the results,
the loss of statistical significance in Model 3, after the additional
adjustment for healthcare utilization factors along with
sociodemographic and contextual factors, suggests that healthcare
utilization factors may play a larger role in mediating the
relationship between maternal age and infant mortality than
initially anticipated. Nevertheless, unmeasured covariates could
still affect this complex relationship, and future studies with
more comprehensive data are needed to explore these influences
more thoroughly. The dataset we analyzed for this study
included only ever-married women, excluding unmarried
adolescent mothers, who might face unique healthcare, financial,
and social challenges linked to higher infant mortality. Future
research should include this group for a more comprehensive
understanding of these factors. Another limitation is the
potential for response bias, particularly on sensitive topics such
as reproductive health, which may impact data quality.
Additionally, the BDHS data is based on a population sample,
which may not fully represent the entire population due to
sampling error. Data quality may also be affected by incomplete
or inaccurate data collection, missing data, and errors in data
entry. Some data may not have been available or collected,
limiting the comprehensiveness of the information. The sampling
methodology used may introduce selection bias, which could
affect the results. For example, the survey only included a limited
number of questions related to infant death and the mother’s
age, which may not provide a complete understanding of

adolescent motherhood and its complexity. Future studies may
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require a more comprehensive examination of adolescent
pregnancy and its relationship to infant mortality. Furthermore,
we recognize that WHO guidelines recommend at least eight
ANC visits to achieve optimal maternal and child health
outcomes (36). While we based our analysis on the available
data, which used at least one ANC visit as the minimum
threshold, we acknowledge that this approach is limited. This
underscores the importance of obtaining more detailed ANC visit
data in future studies.

Conclusions

The findings suggest that delaying the first birth from
adolescence to adulthood may reduce infant mortality. This
relationship may not be influenced by sociodemographic factors,
but it seems to be influenced by healthcare utilization factors.
After controlling healthcare utilization factors, maternal age did
not matter for infant mortality, rather healthcare utilization
factor—perceived any PNC was found to be a protective factor
for infant mortality. Further, the results suggest that religion
plays an important role in terms of infant mortality. For
policymakers, the study findings suggest that efforts to improve
maternal and child health should prioritize promoting adolescent
reproductive health and family planning education, especially for
young girls. It also highlights the need to improve access to
quality healthcare services for mothers and newborns, including
postnatal care services. Targeted interventions are also necessary
to achieve the SDG’s target of reducing child mortality, such as
improving maternal health outcomes, reducing religious barriers,
and reducing disparities in maternal and child health.

Data availability statement

Publicly available datasets were analyzed in this study. This
data can be found here: The DHS analyzed in this study is
publicly available on the DHS Program’s page at https://
dhsprogram.com/.

Ethics statement

Ethical review and approval was not required for the study on
human participants in accordance with the local legislation and
institutional requirements. Written informed consent from the
[patients/participants OR patients/participants legal guardian/next
of kin] was not required to participate in this study in accordance
with the national legislation and the institutional requirements.

Author contributions

FR: Conceptualization, Data curation, Formal analysis,
Investigation, Methodology, Project administration, Software,

Validation, Visualization, Writing - original draft, Writing -

frontiersin.org


https://dhsprogram.com/
https://dhsprogram.com/
https://doi.org/10.3389/fped.2025.1459594
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/

Rahman et al.

review & editing. MR: Formal analysis, Investigation, Methodology,
Resources, Software, Validation, Visualization, Writing — original
draft, Writing - review & editing, Data curation. MRKC: Data
curation, Methodology, Writing - original draft, Writing -
review & editing. MK: Conceptualization, Formal analysis,
Methodology,
Visualization,

Funding acquisition, Investigation, Resources,
Validation,

original draft, Writing — review & editing.

Software, Supervision, Writing -

Funding

The author(s) declare that financial support was received for
the research and/or publication of this article. Open access
publication fees were covered by Dalarna University, Sweden
(Ref: BIBSAM CY23 - Hogskolan Dalarna), received by the
corresponding author, MK. The funders had no role in the
study design, conduct, manuscript preparation, review, or
approval process.

References

1. World Health Organization (WHO). Newborn Mortality. (2021). Available online
at:  https://www.who.int/news-room/fact-sheets/detail/newborn-mortality ~ (cited
March 25, 2023).

2. World Health Organization (WHO). Infant mortality rate—Global Health
Observatory data repository. (2023). Available online at: https://www.who.int/data/
gho/indicator-metadata-registry/imr-details/1 (cited January 15, 2023).

3. Statista. The infant mortality rate in South Asia in 2020 by country (per 1,000 live
births). (2021). Available online at: https://www.statista.com/statistics/1244948/infant-
mortality-rate-in-south-asia-by-country/ (cited May 6, 2023).

4. NIPORT, DHS Program I. Bangladesh Demographic and Health Survey 2022—
Key Indicators Report. Rockville, MD: ICF (2022). Available online at: https://
dhsprogram.com/publications/publication-PR148-Preliminary-Reports-Key-
Indicators-Reports.cfm.

5. Rahman A, Hossain Z, Kabir E, Rois R. Machine learning algorithm for analysing
infant mortality in Bangladesh BT. In: Siuly S, Wang H, Chen L, Guo Y, Xing C,
editors. Health Information Science. Cham: Springer International Publishing
(2021). p. 205-19.

6. Vijay J, Patel KK. Risk factors of infant mortality in Bangladesh. Clin Epidemiol
Glob Health. (2020) 8:211-4. Available online at: https://www.sciencedirect.com/
science/article/pii/S2213398419302350

7. Tharwani ZH, Bilal W, Khan HA, Kumar P, Butt MS, Hamdana AH, et al. Infant
& child mortality in Pakistan and its determinants: a review. Inquiry. (2023)
60:469580231167024. doi: 10.1177/00469580231167024

8. Paul R, Srivastava S, Rashmi R. Examining infant and child death
clustering  among  families in  the  cross-sectional ~and  nationally
representative Bangladesh demographic and health survey 2017-2018. BMJ Open.
(2022) 12:e053782. Available online at: http://bmjopen.bmj.com/content/12/6/
€053782.abstract

9. Rahman MS, Mushfiquee M, Masud MS, Howlader T. Association between
malnutrition and anemia in under-five children and women of reproductive age:
evidence from Bangladesh demographic and health survey 2011. PLoS One. (2019)
14:€0219170. doi: 10.1371/journal.pone.0219170

10. Fatima-Tuz-Zahura M, Mohammad KA, Bari W. Log-logistic proportional odds
model for analyzing infant mortality in Bangladesh. Asia Pac J Public Health. (2017)
29:60-9. doi: 10.1177/1010539516680023

11. Setu SP, Islam MA, Halim SFB. Individual and community-level determinants of
institutional delivery services among women in Bangladesh: a cross-sectional study.
Int J Clin Pract. (2022) 2022:3340578.

12. Chowdhury M, Dibley M, Alam A, Kelly PJ, Raynes-Greenow C. The impact of
an antenatal balanced plate nutrition education intervention on infant birthweight: a
cluster randomized controlled trial in rural Bangladesh (OR25-01-19). Curr Dev Nutr.
(2019) 3(Suppl 1):nzz051. OR25-01-19.

Frontiers in Pediatrics

10.3389/fped.2025.1459594

Acknowledgments

The authors express their gratitude to the DHS program for
providing permission to utilize the data for this study.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

13. Akseer N, Keats EC, Thurairajah P, Cousens S, Bétran AP, Oaks BM, et al.
Characteristics and birth outcomes of pregnant adolescents compared to older
women: an analysis of individual level data from 140,000 mothers from 20 RCTs.
EClinicalMedicine. (2022) 45:101309.

14. Haq I, Alam M, Islam A, Rahman M, Latif A, Methun MIH, et al. Influence of
sociodemographic factors on child mortality in Bangladesh: a multivariate analysis.
J Public Health. (2022) 30:1079-86. doi: 10.1007/s10389-020-01378-w

15. Methun MIH, Haq I, Uddin MSG, Rahman A, Islam S, Hossain MI, et al.
Socioeconomic correlates of adequate maternal care in Bangladesh: analysis of the
Bangladesh demographic and health survey 2017-18. Biomed Res Int. (2022) 2022:1-7.

16. Islam MA, Tabassum T. Does antenatal and post-natal program reduce infant
mortality? A meta-analytical review on 24 developing countries based on
demographic and health survey data. Sex Reprod Healthc. (2021) 28:100616.

17. Chen XK, Wen SW, Fleming N, Demissie K, Rhoads GG, Walker M. Teenage
pregnancy and adverse birth outcomes: a large population based retrospective
cohort study. Int J Epidemiol. (2007) 36(2):368-73.

18. Saloojee H, Coovadia H. Maternal age matters: for a lifetime, or longer. Lancet
Glob Health. (2015) 3(7):e342-3.

19. Wallace JM. Competition for nutrients in pregnant adolescents: consequences
for maternal, conceptus and offspring endocrine systems. J Endocrinol. (2019)
242(1):T1-T19. doi: 10.1530/JOE-18-0670

20. UNICEF. Ending Child Marriage: A Profile of Progress in Bangladesh. New York:
United Nations Children’s Fund (UNICEF) (2020). Available online at: https://data.
unicef.org/resources/ending-child-marriage-a-profile-of-progress-in-bangladesh/.

21. Samandari G, Sarker BK, Grant C, Huq NL, Talukder A, Mahfuz SN, et al.
Understanding individual, family and community perspectives on delaying early
birth among adolescent girls: findings from a formative evaluation in rural
Bangladesh. BMC Womens Health. (2020) 20:169. doi: 10.1186/s12905-020-01044-z

22. Santos SLD, Santos LB, Campelo V, Silva Ad. Factors associated with infant
mortality in a northeastern Brazilian capital. Rev Bras Ginecol Obstet. (2016)
38:482-91.

23. Varghese S, Prasad JH, Jacob KS. Domestic violence as a risk factor for infant
and child mortality: a community-based case-control study from southern India.
Natl Med ] India. (2013) 26:142-6.

24. Ahmed KY, Thapa S, Hassen TA, Tegegne K, Dadi AF, Odo B, et al. Articles
population modifiable risk factors associated with neonatal mortality in 35 sub-
saharan Africa countries: analysis of data from demographic and health surveys.
eClinicalMedicine. (2024) 73:1-12. doi: 10.1016/j.eclinm.2024.102682

25. Noori N, Proctor JL, Efevbera Y, Oron AP. The effect of adolescent pregnancy
on child mortality in 46 low- and middle-income countries. BM] Global Health.
(2022) 7:1-12. Available online at: https://gh.bmj.com/content/7/5/e007681.

frontiersin.org


https://www.who.int/news-room/fact-sheets/detail/newborn-mortality
https://www.who.int/data/gho/indicator-metadata-registry/imr-details/1
https://www.who.int/data/gho/indicator-metadata-registry/imr-details/1
https://www.statista.com/statistics/1244948/infant-mortality-rate-in-south-asia-by-country/
https://www.statista.com/statistics/1244948/infant-mortality-rate-in-south-asia-by-country/
https://dhsprogram.com/publications/publication-PR148-Preliminary-Reports-Key-Indicators-Reports.cfm
https://dhsprogram.com/publications/publication-PR148-Preliminary-Reports-Key-Indicators-Reports.cfm
https://dhsprogram.com/publications/publication-PR148-Preliminary-Reports-Key-Indicators-Reports.cfm
https://www.sciencedirect.com/science/article/pii/S2213398419302350
https://www.sciencedirect.com/science/article/pii/S2213398419302350
https://doi.org/10.1177/00469580231167024
http://bmjopen.bmj.com/content/12/6/e053782.abstract
http://bmjopen.bmj.com/content/12/6/e053782.abstract
https://doi.org/10.1371/journal.pone.0219170
https://doi.org/10.1177/1010539516680023
https://doi.org/10.1007/s10389-020-01378-w
https://doi.org/10.1530/JOE-18-0670
https://data.unicef.org/resources/ending-child-marriage-a-profile-of-progress-in-bangladesh/
https://data.unicef.org/resources/ending-child-marriage-a-profile-of-progress-in-bangladesh/
https://doi.org/10.1186/s12905-020-01044-z
https://doi.org/10.1016/j.eclinm.2024.102682
https://gh.bmj.com/content/7/5/e007681
https://doi.org/10.3389/fped.2025.1459594
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/

Rahman et al.

26. O’brien RM. A caution regarding rules of thumb for variance inflation factors.
Qual Quant. (2007) 41:673-90. doi: 10.1007/s11135-006-9018-6

27. Katz MH. Multivariable Analysis: A Practical Guide for Clinicians and Public
Health Researchers, 3rd ed. Cambridge: Cambridge University Press (2011).

28. Hossain MM, Mani KKC, Islam MR. Prevalence and determinants of the gender
differentials risk factors of child deaths in Bangladesh: evidence from the Bangladesh
demographic and health survey, 2011. PLoS Negl Trop Dis. (2015) 9:1-12. doi: 10.
1371/journal.pntd.0003616.

29. Katz ME, Wang Y, Balbuena L. Traditional healers and maternal health in the
context of HIV in South Africa. Glob Health Action. (2014) 7(1):23280.

30. Wheeler JR, Scarlata K, Garcia D. Religion, spirituality, and health care: a
qualitative study of muslim patients. J Health Care Poor Underserved. (2020)
31(1):83-100.

31. Braveman P, Egerter S, Williams DR. The social determinants of health: coming
of age. Annu Rev Public Health. (2011) 32(1):381-98. doi: 10.1146/annurev-
publhealth-031210-101218

Frontiers in Pediatrics

10.3389/fped.2025.1459594

32. Kanyangarara M, Chou VB, Creanga AA, Walker N. Linking household and
health facility surveys to assess obstetric service availability, readiness and coverage:
evidence from 17 low- and middle-income countries. ] Glob Health. (2018) 8:1-12.

33. Kikuchi K, Yasuoka J, Nanishi K, Ahmed A, Nohara Y, Nishikitani M, et al.
Postnatal care could be the key to improving the continuum of care in maternal
and child health in ratanakiri, Cambodia. PLoS One. (2018) 13:1-13.

34. Shahjahan M, Chowdhury HA, Al-Hadhrami AY, Harun GD. Antenatal
and postnatal care practices among mothers in rural Bangladesh: a community
based cross-sectional study. Midwifery. (2017) 52:42-8. doi: 10.1016/j.midw.2017.05.
011

35. Natarajan A, Gould M, Daniel A, Mangal R, Ganti L. Access to healthcare in
rural communities: a bibliometric analysis. Heal Psychol Res. (2023) 11:90615.

36. Lee S, Adam E, Kanyike AM, Wani S, Kasibante S, Mukunya D, et al.
Compliance with the WHO recommended 8+ antenatal care contacts schedule
among postpartum mothers in eastern Uganda: a cross-sectional study. PLoS One.
(2024) 19(12):¢0314769.

09 frontiersin.org


https://doi.org/10.1007/s11135-006-9018-6
https://doi.org/10.1371/journal.pntd.0003616
https://doi.org/10.1371/journal.pntd.0003616
https://doi.org/10.1146/annurev-publhealth-031210-101218
https://doi.org/10.1146/annurev-publhealth-031210-101218
https://doi.org/10.1016/j.midw.2017.05.011
https://doi.org/10.1016/j.midw.2017.05.011
https://doi.org/10.3389/fped.2025.1459594
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/

	Association between adolescent pregnancy and infant mortality: a population-based study
	Introduction
	Material and methods
	Study design and data source

	Variables measurement
	Dependent variable
	Independent variable
	Potential covariates

	Data analysis
	Ethical approval
	Results
	Discussion
	Strengths and limitations
	Conclusions
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


