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We examined the association between socioeconomic status (SES) and continuum of care (CoC)
completion rate in maternal, neonatal, and child health among mothers in Bangladesh. We used

data from the Bangladesh Demographic Health Survey (BDHS) from 2017 to 2018. Our findings were
based on the responses of 1527 married women who had at least one child aged 12 to 23 months at
the time of the survey. As a measure of SES, we focused on the standard of living (hereinafter referred
to as wealth). The CoC for maternal and child health (MNCH) services is the study’s outcome variable.
The CoC was calculated using seven MNCH interventions: four or more antenatal care (ANC) visits
with a skilled practitioner, delivery by a skilled birth attendant, post-natal care for mothers (PNCM)
within two days of giving birth, post-natal care for newborns (PNCM) within two days of birth,
immunization, age-appropriate breastfeeding, and maternal current use of modern family planning
(FP) methods. Only 18.1% of Bangladeshi women completed all seven MNCH care interventions
during the reproductive life span. Participants in the high SES group were 2.30 times (95% confidence
interval [CI] 1.61-3.28) more likely than those in the low SES group to have higher composite care
index (CCl) scores. Women with secondary or higher secondary education, as well as women who
were exposed to mass media at least once a week, women who lived in an urban setting, women who
had an intended pregnancy, and women with one parity, are associated with high CCl scores when
other sociodemographic variables are considered. The complete CoC for MNCH reveals an extremely
low completion rate, which may suggest that Bangladeshi mothers, newborns, and children are not
receiving the most out of their present health care. Participants in the high SES group displayed
higher CCl values than those in the low SES group, indicating that SES is one of the primary drivers of
completion of CoC for MNCH services.

Despite substantial progress in reducing the maternal mortality ratio (MMR) from 550 per 100,000 live births in
1990 to 176 per 100,000 live births in 2015, Bangladesh’s MMR remains notably high compared to other devel-
oping countries. To reach the Sustainable Development Goals (SDGs) 3.1, the country must reduce MMR to
fewer than 70 per 100,000 live births by 20302 Bangladesh’s average annual rate of MMR reduction was only 5%
from 1990 to 2015°. If Bangladesh aims to meet the MMR target of the SDGs, a reduction in maternal fatalities
is critical for progress.

While Bangladesh accomplished the Millennium Development Goal-4 (MDG-4 goal) of lowering the under-
five mortality rate to 46 per 1000 live births, progress in lowering the neonatal mortality rate (NMR) has been
slower. For example, between 1990 and 2015, the post-neonatal under-five mortality rate fell by 71%, whereas the
NMR fell by only 46%*. In 2014, the neonatal mortality in Bangladesh accounted for more than 60% of all deaths
among children under the age of five* Accelerating the rate of progress toward reducing neonatal mortalities is
therefore important in order to accomplish the NMR goal of the SDGs in this country.

At least four visits of antenatal care (ANC), delivery by a skilled birth attendant (SBA), and postnatal care
(PNC) for mothers have all been demonstrated to help reduce the MMR>®. In Bangladesh, however, only around
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47% of pregnant women received four or more ANC visits (ANC 4+), only 53% of births were supported by SBA,
and only 52% of women received PNC within two days after delivery for their most recent birth”. Furthermore,
PNC for newborns, immunization coverage, and age-related breastfeeding practice®” have all been demonstrated
to be effective strategies for lowering neonatal and child mortality. According to 2017-18 Bangladesh Demog-
raphy and Health Survey (BDHS) survey, 46% of neonates were not given any PNC’.

Given the significance of these indicators, they are currently being evaluated for consistency to ensure the
mother’s and newborn’s survival and well-being. The comprehensive continuum-of-care (CoC) approach, which
defines access to comprehensive, integrated, and continuous interventions throughout the life cycle (pregnancy,
delivery, postnatal, infancy, childhood, and reproductive health period), may be a crucial strategy for decreas-
ing the maternal and newborn mortality rate and meeting the SDGs’ target of halving maternal and newborn
deaths'®.

While data on the proportion of women and children in Bangladesh who receive individual maternal and
child health (MNCH) care services such as ANC visits, SBA deliveries, PNC for mothers and newborns, child-
hood immunization, and modern FP methods is available, there is no clear data on the proportion of women
who drop out or do not complete the CoC throughout their reproductive life cycle. Completion of a singular
MNCH service without the completion or follow-through of other set of interventions will not guarantee that
the women receive a comprehensive set of beneficial outcomes throughout the life cycle. As a result, a better
understanding of where the gaps lie in access to treatment and the variables that mediate this is necessary for a
successful implementation of improved CoC for MNCH services.

Despite the fact that mothers, newborns, and children are intimately linked in life and healthcare
requirements'!, women and children have historically been treated separately in MNCH policies and programs'!,
resulting in healthcare gaps. The majority of existing research in Bangladesh as well as other low-resource settings
focused on the continuity of health care services provided to women during pregnancy, delivery, and the postnatal
period'?'®. However, literature that concerns the CoC for women from pregnancy to childhood is scarce. Two
research studies on CoC care for women from pregnancy to childhood have been found!”®. A study conducted
in the Gambia, for example, used Demographic and Health Survey data to analyze the factors associated with
the continuum of maternal, newborn, and child health care'”. Another cross-sectional study in Ghana looked
at individual and community-level characteristics linked to CoC attainment from pregnancy to childhood'®.

Lack of education'!, low service accessibility'é, high birth order'>'*!5, unemployment'>!¢, unintended
pregnancies'®, rural residence'*', access to media'® and women empowerment'? are thought to be major deter-
minants of low rates of completion of the CoC among during pregnancy, delivery, and the postnatal period in
Bangladesh and other low resource settings. Furthermore, prior studies from Gambia'” and Ghana'® found that
women’s autonomy, respondents’ and husbands” education, media exposure, high birth order, traditional reli-
gious practices, and area of residence were all linked to the continuum of maternity, newborn, and child health
care. However, in the completion of the CoC for maternal health or the comprehensive CoC from pregnancy to
childhood, factors such as socioeconomic status (SES) has received little consideration in literature.

Bangladesh is undergoing a rapid economic and epidemiologic shift, with increased SES inequality as a result
of industrialization and urbanization". As a result, a focus on the relationship between SES inequality and the
continuum of maternity, newborn, and child health care is required to reach progress toward the MMR and NMR
goals of the SDGs in Bangladesh. Based on these concerns, the goals of this study were to: i) examine the level
of CoC from pregnancy through childhood, as well as the reproductive healthcare period; and ii) determine the
relationship between SES and maternal and child health (MNCH) care continuity.

Methods

Data source and sample. The Bangladesh Demographic and Health Survey (BDHS), a nationally repre-
sentative household-based survey conducted in 2017-20187, provided the data for this study. In the 2017-2018
BDHS, a two-stage sampling design was adopted. In the first stage, 675 primary sampling units (PSU) were
established (urban areas: 250; rural areas: 425). The PSU was created using data from the 2011 Bangladeshi
census. Each PSU was assigned a systematic sample of 30 households on average in the second stage. The sur-
vey was completed in 672 clusters after three clusters (one urban and two rural) were completely degraded by
floodwater. A total of 20,160 households were surveyed. To eliminate bias, no substitutions or changes to the pre-
selected households were allowed. The BDHS gathered information from ever-married women of reproductive
age (15-49 years) who stayed in the selected houses the night before the survey’.

Six questionnaires were employed in the study: one for the household, another for women, a third for bio-
markers, a fourth for two verbal autopsies, a fifth for the community, and a sixth for the fieldworker. The women’s
questionnaire provided the data for the selected MNCH indicators. The questionnaires were first developed
in English and then translated into Bangla, Bangladesh’s official language. The questionnaire’s reliability was
determined through a pilot study’. To capture demographic information about the household and its members,
skilled data collectors performed face-to-face interviews with an adult member of each of the 20,160 randomly
selected households, resulting in a household response rate of 99%. Ninety nine percent of the 20,376 women in
those households who were eligible completed a survey on MNCH behaviors and outcomes.

We selected women between the ages of 15 and 49 who had given birth in the three years prior to the survey
in our sample since data on ANC, delivery assistance, and PNC were only collected for the most recent live birth
in the three years before to the survey in the 2017-2018 BDHS. To determine the rate of modern contraceptive
use, one of the parts of the continuity of care, we chose non-pregnant women. Because all four vaccinations are
recommended for children under the age of 12 months in Bangladesh, women with children under the age of
12 months or over the age of 23 months were excluded for calculating the child’s vaccination coverage. The study’s
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Initial sample
No. of women aged 15-49 years included
in the sample frame: 20,376

o Women were not interviewed because they were
g absent from home: 249
No. of women were interviewed: 20,127
—P Widowed or divorced: 1,232
No. of currently married women: 18,895
| Women not interviewed for maternal and child health
v outcomes: 13,949
No. of women aged 15-49 years with at least one birth
within three years prior to the survey (interviewed for
maternal and child health outcomes): 4,946
»| Women without the most recent child 12-23 months
of age:3,303
No. of women aged 15-49 years with their most recent
child of 12-23 months: 1,643
—> Women who were currently pregnant: 80

No. of women aged 15-49 years with most recent
child of 12-23 months and not currently pregnant:
1,563

_ 3| Missing values on breastfeeding status, feeding semi
soldi, sold or soft foods, postnatal care for mothers,
and receipt of Polio 3 dosage: 36

Final sample
No. of mother-child pairs with
complete information:
1,527

Figure 1. Selection of the sample: Bangladesh Demographic and Health Survey 2017-2018.

final analytical sample consisted of 1527 married women aged 15-49 years old, with their most recent children
ranging in age from 12 to 23 months at the time of the survey (Fig. 1).

Outcome measures. The CoC for MNCH services was the study’s outcome variable. Instead of focusing
on the usage of each MNCH care, the composite coverage index (CCI) was employed to assess CoC. The indica-
tors used to measure CCI were chosen based on the following criteria: (1) they were recommended by interna-
tional guidelines®!®!7; (2) they were linked to significant health outcomes™*®°; and (3) they were included in the
2017-2018 BDHS survey’.

Based on Kerber et al.'* descriptions of the CoC and World Health Organization’s (WHO)* recommended
MNCH care, we implemented the notion of CCI with certain modifications. Eight interventions are included
in the original CCI?. The interventions are as follows: (i) FP coverage; (ii) SBA; (iii) at least one ANC visit by a
skilled provider; (iv) bacille Calmette-Guérin (BCG) vaccination; (v) three diphtheria-tetanus—pertussis (DTP3)
vaccinations; (vi) measles (MSL) vaccination; (vii) oral rehydration therapy for infant diarrhea; and (viii) care-
seeking for childhood pneumonia. In this study, modified CCI entails following the stages of the CoC: pregnancy,
delivery, PNC, newborn care, childhood, and reproductive health.

CCI was calculated using seven essential MNCH interventions: (1) maternal health care (ANC>4), SBA,
and PNC for mothers within two days after birth), (2) newborn health care (PNC within two days after birth),
(3) child health care (immunization and AABF), and (4) reproductive health care (FP).

Four or more visits to ANC with a skilled practitioner (doctor, nurse, midwife, or auxiliary nurse) are referred
to as ANC 24 visits; ANC >4 visits were defined as pregnancy-level CoC. The acronym SBA stands for skilled
birth attendant. Acquiring SBA such as qualified doctors, nurses, midwives, or paramedics, family welfare visitors
(FWVs), community skilled birth attendants (CSBAs), and sub-assistant community medical officers (SACMOs)
at delivery were considered to be CoC at the stage of delivery. PNCM denotes mothers who had their first health
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check within two days of giving birth. Newborns who had their initial health check within two days of birth are
referred to as PNCN.

The acronym AABF stands for age-appropriate breastfeeding. Breastfeeding should be continued with appro-
priate complementary and solid, semisolid, or soft foods for children aged 12-23 months*'. AABF was completed
by women who continued to breastfeed their children at the time of the survey and were given solid, semi-solid,
or soft foods 24 h prior to the study. FP is for family planning, and it refers to women who are currently utilizing
(or whose partners are using) modern family planning methods at the time of the survey. One dose of BCG,
three doses of DPT3, three doses of poliomyelitis vaccine (PL), and one dose of MSL were used to assess child-
hood immunization.

The level of CoC is calculated with the following formula:

BCG + 2DPT3 + 2PL + MSL

1
CCI = Z (ANC > 44 SBA +PNCM + AABF + PNCN + 6 +FP)

Each stage is given the same weight, and the indicators within each stage are given equal weights, with the
exception of DTP3 and PL, which are given two weights because they require more than one dose. The scores
obtained were then recoded as terciles with the categories labeled as low, middle, and high CCI.

SES. Asa measure of SES, the wealth index was used in this study. This survey’s wealth index was produced
using data on household assets, such as durable goods ownership, home characteristics, and building materials’.
Each asset was given a weight (factor score) using principal component analysis. Each asset was then assigned a
score to each household. After that, the sample was divided into population terciles, with each household allo-
cated to the low, medium, or high tercile, and women were ranked based on the total score of the household in
which they lived.

Covariates. The variables for this research were chosen based on their theoretical and empirical significance
in various types of literature!®'®. The ages of the mothers were separated into three categories: 15-24 years
(youngest), 25-34 years (middle), and 35-49 years (oldest). The tercile was used to determine parity. A dichoto-
mous variable was created to quantify pregnancy intentions (intended: live birth wanted at the time of concep-
tion or unintended: live birth wanted after conception or not wanted at all). The total number of household
members was categorized using tercile. The location of residence was classified as either rural or urban. Exposure
to the mass media was determined by watching television, listening to the radio, or reading the newspaper at
least once a week.

The educational level of women and husbands was determined using Bangladesh’s formal education system:
no education (0 years), primary (1-5 years), secondary (6-10 years), or higher (11 years or more). We examined
whether a woman participated in obtaining health care for herself alone or jointly to assess women’s decision-
making autonomy in their own health care. The mother’s occupation was categorized based on whether she was
unemployed or employed in a manual, nonmanual, or agricultural occupation. To distinguish between male and
female offspring, a binary variable was constructed.

Statistical analyses. The data was extracted, cleaned, recoded, and analyzed using the STATA version
14.1 software. The analysis used weighting to adjust for differential selection probabilities due to the BDHS data
sampling approach. This research looked at descriptive statistics for the sample’s background characteristics.
Descriptive data on the rate of utilization of important MNCH services during the reproductive life cycle of
women were also supplied along the continuum. To quantify distinct dimensions of SES inequalities in the CCI
scores, we employed three regression-based methods: (1) relative index of inequality (RII), (2) slope index of
inequality (SII), and (3) adjusted odds ratio (AOR). The RII and SII are regression-based inequality measures
that consider CCI scores throughout the whole socioeconomic distribution in the study population, whereas
the AOR simply examines relative disparities in CCI scores between the wealthiest and most disadvantaged
groups?>?,

The SIT was calculated using linear regression, with the relative rank of the socioeconomic measurement factor
serving as a predictor variable and the CCI scores serving as an outcome variable. A negative SII suggests that
the unfavorable health indicator drops as SES rises, whereas a positive SII shows that the health indicator rises as
SES grows; a value of 0 indicates that there is no relationship between adverse health and SES?. The cumulative
proportion of the sample in each social class group was computed for the relative rank of social class. The coding
for the various socioeconomic classes was based on the midpoint. For example, the low social class category in
our sample data included 32.8% of the individuals and was assigned the value of 0.164 (32.8/2), the middle social
class category included 34.4% of the individuals and was assigned the value of 0.50 (0.328 + [0.344/2]), and the
high social class category included 32.8% of the individuals and was assigned the value of 0.84 (1-[0.328/2])*".
We used regression diagnostics to see if our data satisfied the regression analysis assumption before computing
the linear regression. We tested the following assumptions in particular: normality and collinearity. Kernel den-
sity plots and histograms were used to assess for normality in the residuals. We determined that residuals were
normally distributed based on the results of those experiments. The variance inflation factors were used to test
multicollinearity (VIF). No variable had a VIF of more than ten or a 1/VIF of less than 0.1.

We used a modified robust Poisson technique based on semiparametric theory to compute RII because our
data did not meet the well-known property of the Poisson distribution, which is that it compels the dispersion
to be equal to the mean, as advised by Zou?®. This viewpoint emphasizes that the robust Poisson technique does
not require the outcome to have a Poisson distribution. When the RII is less than 1, it means that the low SES
are more likely than the high SES to have low CCI scores®.
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The association between the SES and the CCI scores, namely low, medium, and high CCI scores, were inves-
tigated using adjusted ordinal logistic analysis using low CCI scores as the reference level. Brant’s test”” revealed
that our ordinal regression model’s proportionate odds assumption was not broken. In the multiple regression
models, independent variables were included at the same time. Point bi-serial correlation coefficients were
employed to assess the possibility of collinearity among the independent variables. Due to substantial correla-
tions with maternal education level (r=0.59), the husband’s education was not included in any adjusted analysis.
To analyze the strength of the associations, we calculated the odds ratios and used the 95% confidence intervals
(ClIs) for significance testing. For all analyses, the significance level was fixed at P<0.05.

Ethical considerations. The BDHS data collection techniques were authorized by both the ICF’s Inde-
pendent Review Board (IRB) and Bangladesh’s National Ethics Committee. After hearing about the survey’s
objectives, each respondent gave their informed consent. The permission form stated the study’s goal as well as
the confidentiality of the interviews, and the respondents’ rights to freely engage in the study and to withdraw at
any time without consequence. Because it was based on public use of a secondary data collection that was anony-
mous with no identifying information on the survey participants, this study was exempted from full review. All
study procedures were carried out in conformity with the principles of the 2013 revision of the Declaration of
Helsinki.

Results

Background characteristics. Table 1 summarizes the background characteristics of the participants in
this investigation. The study looked at 1527 women who had at least one child between the ages of 12 and
23 months. The majority of the participants were between the ages of 20 and 34. The majority of the women lived
in rural areas, 22.6% of the births were unplanned, and 30.4% of the sample were > 3 parity women.

Around 72% of women decided on their own healthcare, 5.8% of women had no education, and 13.1% of their
husbands or partners had no education. In our sample data, 68.1% of the respondents were exposed to the media
at least once a week, and nearly half of the women’s last child (50.4%) was a male child. Regarding participants’
SES 67.2% of the women were in the middle and high SES groups.

MNCH care coverage and continuum-of-care achievement. The MNCH care coverage along the
CoC is shown in Table 2. About 309 (18.1%) of 1527 women completed all phases of CoC during their repro-
ductive lives. Approximately 47% of women had four or more ANC visits, as indicated. A total of 53.3% of all
deliveries were aided by the SBA. Almost half of all women and their newborns visited a PNC within the first
48 h after giving birth.

The majority of the mothers stated that their child, aged 12-23 months, had completed the prescribed BCG,
DPT, Polio, and measles doses. BCG and three dosages of Polio immunization coverage were nearly 100% among
the four vaccines. The AABF percentage was discovered to be 91.4%. A modern method of FP was utilized by
72.3% of women or their husbands.

Figure 2 depicts the MNCH coverage and CoC achievement according to the SES. In comparison to women
in the middle or high SES groups, women form low SES were less likely to receive all MNCH interventions as
well as comprehensive CoC throughout their lives, except for the use of modern FP methods.

Summary measures of SES inequality. Inequality measures are summarized in Table 3. An increase
from the low to the high in SES distribution is associated with a 20% rise in high CCI scores, according to RII
1.20. SIT indicates that the one-unit change from the low to the high of the SES group is associated with a 0.52-
unit increase in the high CCI scores.

Association between CCl scores and SES and other covariates. The findings of the ordinal logis-
tic regression model evaluating the relationship between CCI scores, and SES and other factors are shown in
Table 4. When compared to the low SES group, participants in the high SES group were 2.30 times (95% confi-
dence interval [CI] 1.61-3.28) more likely to have higher CCI scores. Because the proportional odds assumption
was upheld, the results produced by modeling medium CCI scores against low CCI values were interpreted in
the same way.

In terms of other factors, women with a secondary or higher secondary education, as well as women who were
exposed to mass media at least once a week, were more likely than their peers to have high CCI scores. When
compared to their counterparts, participants who lived in an urban location and had an intended pregnancy were
1.34 (95% CI 1.02-1.74) and 1.35 (95% CI 1.03-1.76) times more likely to have high CCI scores. In comparison
to one parity women, 2 or > 3 party women were associated with a decreased odd of higher CCI scores.

Discussion

This is the first study to look at data from a national survey in Bangladesh to see how the CoC for maternal,
neonatal, and child health relates to SES. Three major conclusions can be drawn: First, our research found very
low level of CoC from pregnancy to childhood, with just 18.1% of Bangladeshi women completing seven MNCH
care interventions along the continuum. Second, in comparison to the low SES group, participants in the high
SES group had higher CCI scores. Finally, when other sociodemographic variables were considered, women with
a secondary or higher secondary education, as well as women who were exposed to mass media at least once
a week, women who lived in an urban setting, women who had an intended pregnancy, and women with one
parity, had an increased likelihood of having higher CCI scores.
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Characteristics Number® | Percentage® (95% CI)
Age,y

15-24 783 52.4 (49.7-55.2)
25-34 632 40.4 (37.8-43.0)
35-49 112 7.2 (5.9-8.7)
Education

No education 89 5.8 (4.6-7.4)
Primary 425 28.2 (25.6-31.0)
Secondary 721 47.5 (44.7-50.2)
Higher 292 18.5 (16.3-20.9)
Husband’s education

No education 202 13.1 (11.0-15.5)
Primary 543 35.7 (32.8-38.6)
Secondary 486 32.6 (29.7-35.5)
Higher 296 18.7 (16.4-21.2)
Decision-making autonomy, own health care®

No 416 28.1 (25.5-30.9)
Yes 1111 71.9 (69.1-74.6)
Respondent employed

No 949 62.0 (58.9-65.0)
Yes 578 38.0 (35.0-41.2)
Mass media exposure?

No 509 31.9 (28.9-35.2)
Yes 1018 68.1 (64.8-71.2)
Parity (tercile)

1 557 36.3 (33.7-38.9)
2 503 33.4 (30.8-36.1)
>3 467 30.4 (27.8-33.1)
Pregnancy intended®

No 348 22.6 (20.3-25.0)
Yes 1179 77.4 (75.0-79.7)
No. household member (tercile)

2-4 477 31.8(29.2-34.7)
5-6 563 36.5(33.7-39.3)
>7 487 31.7 (28.8-34.7)
Place of residence

Rural 1005 74.0 (71.0-76.0)
Urban 522 26.0 (24.0-29.0)
Offspring sex

Female 747 49.6 (46.9-52.3)
Male 780 50.4 (47.7-53.2)
SES

Low 509 32.8(29.7-36.1)
Middle 509 34.4 (31.5-37.6)
High 509 32.8(29.6-36.1)

Table 1. Characteristics of the study population: Bangladesh Demographic and Health Survey 2017-18
(n=1527). CI=confidence interval. *Numbers are unweighted; ®Percentages are weighted; ‘women participated
alone or jointly in the decision making on own health care; ‘watching television, listening to the radio, or
reading the newspaper at least once a week; Intended: live birth wanted at time of conception or unintended:
live birth wanted after conception or not wanted at all.

Despite Bangladesh’s international praise for increasing MNCH services in line with the MDGs!*, we found
low completion rates for the comprehensive CoC for MNCH services. Furthermore, existing MNCH service use
only contributes minimally to the SDG targets of universal healthcare coverage for improving unfavorable MNCH
outcomes in Bangladesh. The low CoC rate for MNCH found in this investigation was comparable with what
was observed in Gambia!” and Ghana'®. Our findings are also consistent with earlier studies in Bangladesh'>!*
that reported a poor completion rate for the entire CoC for maternal health.
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Maternal health
Pregnancy ANC>4 744 46.9 (43.7-50.2)
Delivery SBA 824 53.3 (50.0-56.6)
Postnatal care PNCM within two days after birth 764 49.4 (46.2-52.6)
Newborn health
Postnatal care PNCN within two days after birth 762 49.3 (46.1-52.5)
Child health
One dosage of BCG 1505 98.6 (97.5-99.2)
Immunization Three dosages of DPT 1469 96.2 (94.8-97.2)
Three dosages of Polio 1503 98.6 (97.5-99.2)
One dosage of Measles 1379 90.5 (88.4-92.3)
Breast feeding AABF 1410 91.4 (89.6-93.0)
Reproductive health
Family planning Current use of modern contraceptive method | 1124 72.3 (69.4-75.1)
Complete CoC along the life cycle 309 18.1 (16.0-20.5)

Table 2. Percent distribution of MNCH care coverage and CoC achievement: Bangladesh Demography and
Health Survey 2017-2018 (n=1527). CI=confidence interval. *Numbers are unweighted; "Percentages are
weighted.
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Figure 2. Percentage distribution of MNCH care coverage and CoC achievement by SES.

SES 1.20 (1.11-1.29) <0.001 0.52 (0.31-0.74) <0.001

Table 3. Summary measures of SES and the CoC across the women’s reproductive life cycle: Bangladesh
Demographic and Health Survey 2017-18 (n=1527). Note: CI=confidence interval; RR =risk ratio.
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CCI scores
Characteristics AOR (95% CI) P-value
Age,y (ref=15-24)
25-34 1.20 (0.87-1.64) 0.270
35-49 1.39 (0.81-2.37) 0.232
Education (ref=no education)
Primary 1.68 (0.97-2.88) 0.062
Secondary 2.81 (1.66-4.74) <0.001
Higher 6.50 (3.49-11.10) <0.001
Decision-making autonomy, own health care (ref=no)
Yes [124(097-157) | 0.082
Respondent employed (ref=no)
Yes ‘ 0.90 (0.71-1.15) ‘ 0417
Mass media exposure (ref=no)
Yes [173(132-228) | <0.001
Parity (ref=1)
2 0.65 (0.46-0.90) 0.009
>3 0.50 (0.33-0.75) 0.001
Pregnancy intended (ref=no)
Yes 1.35 (1.03-1.76) 0.029
No. household member (ref=2-4)
5-6 1.24 (0.93-1.66) 0.146
>7 1.03 (0.76-1.39) 0.859
Place of residence (ref=rural)
Urban [134(102-179) | 0033
Offspring sex (ref=female)
Male ‘ 1.06 (0.84-1.33) ‘ 0.640
SES (ref=Low)
Middle 1.27 (0.94-1.71) 0.121
High 2.30 (1.61-3.28) <0.001

Table 4. Ordinal logistic regression models for the association between SES and CoC across the women’s
reproductive life cycle and other covariates: Bangladesh Demographic and Health Survey 2017-18 (n=1527).
CI=confidence interval; AOR =adjusted odds ratio.

Social disparities in health are well-known and diminishing social position has been linked to a stepwise or
linear decline in health?. According to earlier research conducted in various low and middle-income countries
(LMIC)'>*, which includes Bangladesh'*'*, socioeconomic inequalities exist for the continuity of health care
services offered to women during pregnancy, delivery, and the postnatal period. In keeping with these findings,
our research found that participants from low SES had a higher likelihood of having lower CCI scores. Bangladesh
allocates only 2.9% of its gross domestic product (GDP) to health spending, resulting in a high out-of-pocket
health cost of 67%, one of the highest in the world*'. Low SES groups are not able to afford the additional cost
of health care, which may be one of the key reasons for such disparities.

Low SES mother—child pairings have a lower prevalence of CCI scores, which could be attributed to a lack
of awareness and comprehension of the benefits of using comprehensive health care services during pregnancy,
delivery, postnatal care, newborn care, childhood, and reproductive health!?. It is also likely that women with a
high socioeconomic status have more resources (such as money, automobiles, or motorcycles)** and are more
exposed to relevant MNCH information that can help them seek necessary MNCH interventions. Furthermore,
some previous studies conducted in Bangladesh®® and in other neighboring countries such as India** and Nepal®
stated that women from high socioeconomic groups have greater access to conventional health care facilities
(such as hospitals or clinics), which could explain Bangladesh’s higher MNCH CoC rate among those group.

Higher CCI scores of MNCH care were linked to women’s secondary or higher educational levels, according to
this study. Our findings are in line with earlier studies undertaken in a variety of developing countries!>!>162%30:35,
including Bangladesh'>!, which found that women with higher education have better access to health care
facilities during pregnancy, delivery, and the postpartum period. Our findings are also consistent with previous
research in the Gambia'’, which found that a woman’s educational level is a significant determinant in completing
CoC for MNCH care. One possible explanation is that educated women are more aware of the health benefits
of accessing maternity care during pregnancy, childbirth, and postpartum, as well as newborn and child health
care'>!. Other possible factors include the fact that education increases female autonomy and empowers women
to make decisions about their own and their children’s health'?, the distribution of household resources, and the
likelihood of getting written information about MNCH services.
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Various studies have shown that media exposure influences CoC for maternal health service consumption'>!*.

In line with this previous research, the outcomes of the study imply that exposure to the media has a positive
impact on the completion of CoC for MNCH care. More than 62% of Bangladeshis reside in rural areas, and
nearly two-thirds of births take place there®. This study demonstrated that women residing in rural areas exhib-
ited a negative connection with CoC completion for MNCH care, which was consistent with an earlier study in
the Gambia'”. This is likely due to a lack of travel time, poor transportation, and associated costs, which have been
identified as key determinants of MNCH care utilization in Bangladesh®**”* and other low-resource contexts®***.

Previous literautre®>*>%° has shown that women with more children receive fewer MNCH services and care.
This could explain why some women believe that because they have had children before, they do not require
healthcare services for higher-order births. In keeping with prior research, this study found that women with
more children had a lesser chance of having high CCI scores. The findings of this study highlight the necessity of
national FP programs and interventions that provide appropriate and accurate information about the advantages
of small families*2,

Women who have unintended pregnancies have a lesser possibility of getting high CCI scores, according
to this study. This finding is consistent with earlier research conducted in Bangladesh* that demonstrated that
unplanned births were linked to reduced utilization of specific MNCH services and completion of CoCs for
maternal health. This association could be explained by the fact that women who have unwanted pregnancies
are less emotionally and financially prepared than women who have planned pregnancies for the rigors of preg-
nancy and childbearing. Previous studies from Bangladesh'* and other low resource countries**** found that
women who have unplanned pregnancies are more likely to neglect themselves and the growing fetus during
pregnancy, as well as the newborn and childcare following the pregnancy. Our research contributes to the corpus
of knowledge about the effects of unwanted pregnancy on MNCH care in developing countries, and it will have
significant consequences for the completion of the CoC for MNCH care.

There are some positive aspects to the analysis. First, our study is unique in that it tracked the level of CoC
from pregnancy to childhood, as well as during reproductive healthcare, allowing the results to be utilized to
track the amount of CoC improvement over time. Second, in addition to estimating AOR, we provided RII and
SII estimates to analyze socioeconomic inequalities in CoC for MNCH care, as they are more robust indices
of socioeconomic inequality than AOR. Finally, given the large representative sample size and high response
rate, selection bias is unlikely to have influenced the results. The study’s measurement bias is anticipated to be
minimized due to the BDHS’s utilization of qualified employees and validated questionnaires’.

When explaining our findings, some constraints must be acknowledged. First, CoC results relied heavily
on self-reported impressions and recall, which can be influenced by social desirability and subject to misclas-
sification. We chose to study women who had a live delivery in the three years before to the survey to mitigate
the effects of this constraint. Second, due to the cross-sectional nature of the data, causal inference cannot be
emphasized. The SES of a child, for example, was measured after the birth of the child. Measuring SES before
and after childbirth could help researchers better understand the link between SES and CoC for MNCH care.
Nonetheless, research suggests that these methods are just as reliable as prospective longitudinal surveys.

Finally, because such data were not collected in the BDHS 2017-2018, our adjusted regression models did
not account for all potential contributing variables or barriers to care, such as a woman’s history of or current
issues that could influence her care-seeking behavior, nor did they account for a quality approach to measuring
the level of CoC. Completing four or more ANC visits, for example, did not guarantee that a woman received
all of the necessary ANC services. More studies should be conducted in an effort to establish a CoC assessment
that focuses on the dimension of care quality.

Despite these flaws, this study has produced significant information on CoC throughout a woman’s repro-
ductive life cycle and its relationship to SES, which may be utilized to develop programs and policies to improve
CoC for MNCH care in Bangladesh.

Conclusions

The completion rate of the complete CoC for MNCH was exceedingly low, indicating that Bangladeshi women,
newborns, and children are not getting the most out of current health care. SES was found to be one of the key
drivers of completion of CoC for MNCH services, with participants in the high SES group having higher CCI
values than those in the low SES group. When other sociodemographic variables are considered, women with
a secondary or higher secondary education, as well as women who were exposed to mass media at least once a
week, women who lived in an urban setting, women who had an intended pregnancy, and women with one parity,
have a significant relationship with the likelihood of having high CCI scores. As a result of the findings, other
sociodemographic factors must be considered in addition to SES in order to increase the CoC completion rate
from pregnancy to childhood. Future longitudinal research will be required to investigate the impact of possible
processes mediating the association between household SES and CoC for MNCH services.

The current findings emphasize the relevance of initiatives, programs, and policies aimed at raising compre-
hensive CoC completion rates among women in Bangladesh. In the Bangladesh National Strategy for Maternal
Health 2019-2030%, the government of Bangladesh has already provided a number of strategic directions,
including prioritizing reducing existing inequalities in accessing and utilizing MNCH services, in light of the low
coverage of MNCH utilization in the country. As a result, the SES disparities in comprehensive CoC utilization
identified in this study will be critical in determining priorities, developing national action plans, and making
policy recommendations in maternal and child health to help Bangladesh make progress in reducing maternal
and neonatal mortality and morbidity.

Microcredit, economic livelihoods, conditional cash transfers (CCTs), and voucher programs are examples of
economic interventions*** that have the potential to increase comprehensive CoC completion among women
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with low SES. A voucher program in Bangladesh*® has been shown to be beneficial in improving CoC uptake
among the impoverished SES group. Voucher schemes have been found to be effective in increasing reproduc-
tive health care and pregnancy follow-up for women from poor families in Cambodia®®, India®, and Uganda®.

Considering other significant sociodemographic variables such as women’s education, the government of
Bangladesh may invest more in women’s education, raising women’s social position and increasing comprehen-
sive CoC uptake. An integrated healthcare system that incorporates collaboration and teamwork at all levels,
from the home to the hospital, is another critical component that can enhance comprehensive CoC uptake in
Bangladesh. This concept of a home-to-hospital CoC has been demonstrated to be beneficial in Bangladesh in
providing appropriate health care to women from low socioeconomic backgrounds*. The government should
also take the advantage of mass media to favorably affect Bangladeshi women’s comprehensive MNCH utilization.

Furthermore, making further progress in reaching a greater completion rate of complete comprehensive
CoC for Bangladeshi women, particularly among women with unwanted pregnancies, necessitates considering
community behavioral change and addressing the current workforce shortfall.

Data availability
The datasets used and analyzed during the current study are available from the Measure DHs website: https://
dhsprogram.com/data/available-datasets.cfm.

Received: 3 December 2021; Accepted: 6 September 2022
Published online: 16 September 2022

References

1. WHO, UNICEE, UNFPA, World Bank Group, & the United Nations Population Division. Trends in maternal mortality. Trends
in Maternal Mortality: 1990 to 2015: Estimates by WHO, UNICEE, UNFPA, World Bank Group, and the United Nations Population
Division (WHO, 1990).

2. United Nations. Sustainable Development Goals (SDGs): Goal 3: Ensure healthy lives and promote well-being for all at all ages (United
Nations Statistics Division, 2021).

3. World Health Organization & UNICEE Trends in Maternal Mortality: 1990-2013: Estimates by WHO, UNICEE, UNFPA, the World
Bank and the United Nations Population Division: Executive Summary (WHO, 2014).

4. National Institute of Population Research and Training (NIPORT), and ICE. Bangladesh Demographic and Health Survey 2014
(NIPORT and ICE, 2020).

5. Bale, ]. R, Stoll, B. J. & Lucas, A. O. Improving Birth Outcomes: Meeting the Challenge in the Developing World (National Academies
Press, 2003).

6. WHO. Standards for Improving Quality of Maternal and Newborn Care in Health Facilities (WHO, 2016).

7. National Institute of Population Research and Training (NIPORT), and ICE. Bangladesh Demographic and Health Survey 2017-2018

(NIPORT and ICE, 2020).

. WHO. Postnatal Care for Mothers and Newborns, Highlights from the World Health Organization 2013 (WHO, 2015).

9. GBD 2019 Under-5 Mortality Collaborators. Global, regional, and national progress towards Sustainable Development Goal 32 for
neonatal and child health: all-cause and cause-specific mortality findings from the Global Burden of Disease Study 2019. Lancet
398(10303), 870-905 (2021).

10. Kerber, K. J. et al. Continuum of care for maternal, newborn, and child health: From slogan to service delivery. Lancet 370(9595),
1358-1369 (2007).

11. The Partnership for Maternal NaCH Opportunities for Africa’s newborns: Practical data, policy and programmatic support for
newborn care in Africa. In The Continuum of Care for Maternal, Newborn and Child Health (eds Graft-Johnson, J. et al.) (2006).

12. Shitie, A. et al. Completion and factors associated with maternity continuum of care among mothers who gave birth in the last
one year in Enemay District, Northwest Ethiopia. J. Pregnancy 1, 7019676 (2020).

13. Rahman, R., Rahman, M. & Haque, S. E. Empowerment dimensions and their relationship with continuum care for maternal
health in Bangladesh. Sci. Rep. 11(1), 18760 (2021).

14. Khan, M. N., Harris, M. L. & Loxton, D. Assessing the effect of pregnancy intention at conception on the continuum of care in
maternal healthcare services use in Bangladesh: Evidence from a nationally representative cross-sectional survey. PLoS ONE 15(11),
0242729 (2020).

15. Chalise, B. et al. Correlates of continuum of maternal health services among Nepalese women: Evidence from Nepal multiple
indicator cluster survey. PLoS ONE 14, €0215613 (2019).

16. Hamed, A. E, Roshdy, E. & Sabry, M. Egyptian status of continuum of care for maternal, newborn, and child health: Sohag gov-
ernorate as an example. Int. J. Med. Sci. Public Health. 7, 417-426 (2018).

17. Oh, J., Moon, J., Choi, J]. W. & Kim, K. Factors associated with the continuum of care for maternal, newborn and child health in
The Gambia: A cross-sectional study using Demographic and Health Survey 2013. BMJ Open 10(11), 036516 (2020).

18. Shibanuma, A. et al. The coverage of continuum of care in maternal, newborn and child health: a cross-sectional study of woman-
child pairs in Ghana. BMJ Glob Health. 3(4), €000786 (2018).

19. Khan, A. M. Income inequality in Bangladesh. Paper presented at the 19th Biannual conference “Rethinking Political Economy of
Development” of the Bangladesh Economic Association, Institution of Engineers. Dhaka, Bangladesh; 2014. http://bea-bd.org/
site/images/pdf/063.pdf. Accessed in 2018 (Dec 7).

20. Wehrmeister, E. C. et al. Summary indices for monitoring universal coverage in maternal and child health care. Bull. World Health
Organ. 94(12), 903-912 (2016).

21. World Health Organization, UNICEFE. USAID. Indicators for Assessing Infant and Young Child Feeding Practices, Part II Measure-
ment (WHO, 2010).

22. Rahman, M., Nakamura, K. & Masashi, K. Socioeconomic differences in the prevalence, awareness, and control of diabetes in
Bangladesh. J. Diabetes Complicat. 29(6), 788-793 (2015).

23. Rahman, M. et al. Socio-economic inequalities in secondhand smoke exposure at home in the context of mother-child pairs in
Bangladesh. Public Health 161, 106-116 (2018).

24. Vandenheede, H., Deboosere, P. & Espelt, A. Educational inequalities in diabetes mortality across Europe in the 2000s: The interac-
tion with gender. Int. J. Public Health 60(4), 401-410 (2015).

25. Zou, G. A. Modified Poisson regression approach to prospective studies with binary data. Am. J. Epidemiol. 159, 702-706 (2004).

26. Anne, K., Imkampe, M. & Gulliford, C. Increasing socioeconomic inequality in type 2 diabetes prevalence Repeated cross-sectional
surveys in England 1994-2006. Eur. ]. Public Health 21, 484-490 (2011).

27. Anderson, J. A. Regression and ordered categorical variables. J. Roy. Stat. Soc. Ser. B (Methodol.) 46(1), 1-22 (1984).

ol

Scientific Reports |

(2022) 12:15618 | https://doi.org/10.1038/s41598-022-19888-w nature portfolio


https://dhsprogram.com/data/available-datasets.cfm
https://dhsprogram.com/data/available-datasets.cfm
http://bea-bd.org/site/images/pdf/063.pdf
http://bea-bd.org/site/images/pdf/063.pdf

www.nature.com/scientificreports/

28. Marmot, M. How Social Standing Affects Our Health and Longevity (Bloomsbury Publishing, 2009).

29. Chham, S. et al. Determinants of the continuum of maternal health care in Cambodia: an analysis of the Cambodia demographic
health survey 2014. BMC Pregnancy Childbirth. 21(1), 410 (2021).

30. Silwal, R. C. et al. Difference in factors associated with continuum of care completion rate from pregnancy to postpartum period
in rural Nepal: a community-based, cross-sectional study. BMJ Open 11(6), €044928 (2021).

31. Islam, M. A., Akhter, S. & Islam, M. Health financing in Bangladesh: Why changes in public financial management rules will be
important. Health Syst. Reform. 4, 65-68 (2018).

32. Rahman, M. M., Haque, S. E. & Zahan, M. S. Factors affecting the utilization of postpartum care among young mothers in Bang-
ladesh. Health Soc. Care Community 19(2), 138-147 (2011).

33. Rahman, M., Nakamura, K., Seino, K. & Kizuki, M. Intimate partner violence and use of reproductive health services among
married women: Evidence from a national Bangladeshi sample. BMC Public Health 12, 913 (2012).

34. Bango, M. & Ghosh, S. Social and regional disparities in utilization of maternal and child healthcare services in India: A study of
the post-national health mission period. Front. Pediatr. 10, 895033 (2022).

35. Mallick, L., Rabia, Z., Christina, J. & Johanna, U. Trends and the Relationship Between Maternal Health and Empowerment in
Pakistan, 2012-2018. DHS Further Analysis Reports No. 128 (ICFE, 2020).

36. ACOG Committee Opinion No. 736. Optimizing Postpartum Care. Obstet Gynecol. 131(5), e140-e150 (2018).

37. Khan, M. N. et al. Inequalities in utilization of maternal reproductive health care services in Urban Bangladesh: a population-based
study. SAGE Open 10, 1439 (2020).

38. Huda, T. M. et al. Individual and community level factors associated with health facility delivery: A cross sectional multilevel
analysis in Bangladesh. PLoS ONE 14(2), e0211113 (2019).

39. Srivastava, A. et al. Correlates of maternal health care utilization in Rohilkhand region, India. Ann. Med. Health Sci. Res. 4, 417-425
(2014).

40. Somefun, O. D. & Ibisomi, L. Determinants of postnatal care non utilization among women in Nigeria. BMC Res. Notes 9, 21
(2016).

41. Ahmed, S. M. et al. Cross-country analysis of strategies for achieving progress towards global goals for women’s and children’s
health. Bull World Health Organ. 94(5), 351-361 (2016).

42. Starbird, E., Norton, M. & Marcus, R. Investing in family planning: key to achieving the sustainable development goals. Glob.
Health Sci. Pract. 4(2), 191-210 (2016).

43. McCrory, C. & McNally, S. The effect of pregnancy intention on maternal prenatal behaviours and parent and child health: results
of an irish cohort study. Paediatr. Perinat. Epidemiol. 27(2), 208-215 (2013).

44. Dott, M. et al. National Birth Defects Prevention S. Association between pregnancy intention and reproductive-health related
behaviors before and after pregnancy recognition, National Birth Defects Prevention Study, 1997-2002. Matern. Child Health J.
14(3), 373-381 (2010).

45. Directorate General of Health Services (DGHS) and Ministry of Health and Family Welfare. Bangladesh National Strategy for
Maternal Health 2019-2030 (MOFW, 2021).

46. Schuler, S. R. & Hashemi, S. Credit programs, women’s empowerment, and contraceptive use in rural Bangladesh. Stud. Fam. Plan.
25, 65-76 (1994).

47. Mahmood, S. S., Amos, M. & Hoque, S. Does healthcare voucher provision improve utilisation in the continuum of maternal care
for poor pregnant women? Experience from Bangladesh. Glob. Health Action. 12(1), 1701324 (2019).

48. Bellows, B. et al. Evaluation of the impact of the voucher and accreditation approach on improving reproductive behaviors and
status in Cambodia. BMC Public Health 11, 667 (2011).

49. Bhat, R., Mavalankar, D. V., Singh, P. V. & Singh, N. Maternal healthcare financing: Gujarat’s Chiranjeevi Scheme and its beneficiar-
ies. J. Health Popul. Nutr. 27(2), 249-258 (2009).

50. Ekirapa-Kiracho, E. et al. Increasing access to institutional deliveries using demand and supply side incentives: Early results from
a quasi-experimental study. BMC Int. Health Hum. Rights. 11(Suppl 1), S11 (2011).

Acknowledgements
The authors express their gratitude to the MEASURE DHS for providing the dataset. The authors also acknowl-
edge all individuals and institutions involved in carrying out the BDHS survey in Bangladesh.

Author contributions

M.R. and M.N.P. were the ones who came up with the idea for the study, performed the key statistical analyses,
and wrote the first draft of the manuscript. N.I.M., M.]J.L, P.S., and S.E.H. provided feedback on the statistical
analyses as well as the draft manuscript. N.I.M. supervises the study while M.R. co-supervises it. The final study
was read and approved by all contributors.

Competing interests
The authors declare no competing interests.

Additional information
Correspondence and requests for materials should be addressed to M.R.

Reprints and permissions information is available at www.nature.com/reprints.

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in published maps and
institutional affiliations.

Open Access This article is licensed under a Creative Commons Attribution 4.0 International

License, which permits use, sharing, adaptation, distribution and reproduction in any medium or
format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the
Creative Commons licence, and indicate if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

© The Author(s) 2022

Scientific Reports |

(2022) 12:15618 | https://doi.org/10.1038/s41598-022-19888-w nature portfolio


www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/

	Socioeconomic inequalities in the continuum of care across women’s reproductive life cycle in Bangladesh
	Methods
	Data source and sample. 
	Outcome measures. 
	SES. 
	Covariates. 
	Statistical analyses. 
	Ethical considerations. 

	Results
	Background characteristics. 
	MNCH care coverage and continuum-of-care achievement. 
	Summary measures of SES inequality. 
	Association between CCI scores and SES and other covariates. 

	Discussion
	Conclusions
	References
	Acknowledgements


