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Inequalities in women'’s utilization
of postnatal care services
in Bangladesh from 2004 to 2017
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Postnatal care (PNC) is an essential component of maternity care. Appropriate and timely care
immediately after childbirth can save lives and help to prevent or treat comorbidities resulting from
pregnancy and childbirth. Despite its importance, PNC coverage is still low in Bangladesh. The aim

of this study was to analyse the trends, inequalities, and factors associated with PNC for mothers

in Bangladesh. Data from the last five Bangladesh Demographic and Health Surveys (BDHS) were
used. Descriptive statistics were used to report PNC outcome rates and trends across six inequality
indicators. Modified Poisson regression analyses were used to identify factors associated with PNC use
in the most recent BDHS. A total of 21,240 women were included for the analysis. The rate of PNC by
‘medically trained provider’ within 2 days of birth increased between 2004 and 2017, from 16 to 52%.
There were wide inequalities across socio-demographic factors. The regression analyses found women
giving birth at home, women from the poorest wealth quintile and women receiving no antenatal

care (ANC) were least likely to receive PNC. The findings emphasize the need to improve public health
programs supporting women who have the least access to PNC. The identified inequalities can inform
policy formulation to ensure more equitable provision of PNC to women in Bangladesh.

In the past 25 years there have been remarkable achievements in preventing maternal mortality, with a 37%
reduction in maternal deaths between 2000 to 2017". Despite such progress, an estimated 295,000 women glob-
ally and 5100 women in Bangladesh died due to pregnancy and related complications in 2017, Approximately
50% of all maternal deaths occur within the first 24 h after childbirth and more than two-thirds occur within
a week of childbirth?. An estimated 60% of all maternal deaths could be prevented if women were to receive
appropriate postnatal care’.

The postnatal period begins immediately after childbirth and extends up to 42 days after birth—it represents
a critical time period for maternal and neonatal survival®. WHO recommends that all mothers and newborns
should receive postnatal care (PNC) from a skilled health provider within the first 24 h of birth irrespective of the
place of birth, and they should also receive at least three additional postnatal check-ups within 42 days of birth?.
Routine postnatal visits for a mother typically involve early detection, treatment and prevention of complications
including postpartum hemorrhage, eclampsia and puerperal sepsis, assessment of breastfeeding progress, and
support and advice on emotional wellbeing?*. Despite these recommendations, globally about 40% women do
not receive postnatal visits® and only less than half of women receive care within 24 h of birth®.

Health inequalities are broadly defined as the unfair and preventable differences in health of population or
across different groups of a population’. Inequalities in access to maternity health services for different socio-
economic groups, both within and across countries, are well-documented®”®. Addressing these inequalities is
likely to rectify the high rates of preventable maternal and perinatal morbidity and mortality in LMIC’s such as
Bangladesh. For example, the risk of maternal mortality has been shown to be highest amongst women in the
poorest wealth quintile and in rural areas'®. A 2015 systematic review showed that in LMICs, utilization of post-
natal care varied widely according to women’s socio-economic status, geographical location and maternal and
partner’s education'’. These inequalities pose a huge challenge in achieving the 2030 targets for the Sustainable
Development Goals as well as progressing towards universal health coverage (UHC)2.

Bangladesh, located in southeast Asia, is one of the most densely populated countries in the world (1252 peo-
ple per km?) with a total population of more than 160 million (2020)'*!*. The population is relatively young—40%
of people are aged between 25 and 54 years, and 38.2% live in urban areas'. The country has observed a gradual
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but substantial decline in maternal mortality ratio (MMR) from 319 per 100,000 live births in 2005 to 173 per
100,000 in 2017, an average annual rate of reduction of 4.7%'°. However, to reach the UN Sustainable Develop-
ment Goal maternal mortality target of less than 70 deaths per 100,000 live births by 2030'2, MMR reduction
needs to accelerate in Bangladesh.

Four postnatal check-ups are recommended for all women in Bangladesh'é, and the Government has set a
target to achieve 80% postnatal care coverage within 48 h from a ‘medically trained provider’ by 2025 and 100%
by 2030"7. While several studies have previously reported the low coverage of postnatal care in Bangladesh'®-?!,
there is very little research that has explored factors associated with low postnatal care access and usage!®**72.
Studies conducted by Pulok et al. and Mahabub et al. examined inequality in overall maternal health care utiliza-
tion across geographical location, wealth index and expenditure of services related indicators?”*. In addition,
Hajizadeh et al.?® explored trends in utilization of antenatal and delivery care coverage across different socio-
demographic groups. However, previous studies have not explored the relationship between postnatal care and
socio-demographic indicators in Bangladesh. Therefore, this study quantifies the extent of inequalities in PNC
utilization across six key socio-demographic indicators, which are known to influence maternal service utiliza-
tion in different studies in Bangladesh?*?7:253%31 Secondly, it also tries to identify the predictors of low PNC
utilization using the most recent household survey data, which is imperative to address the further decline in
MMR. Identifying drivers of low PNC utilization can help policymakers to design more effective intervention
strategies crucial to improve maternal health and survival rates of neonates in Bangladesh. Thus, the aim of this
study was to analyse the trends and inequalities in women’s utilization of PNC in Bangladesh from 2004 to 2017
using national representative surveillance data. The objectives were to estimate the trends in PNC coverage in
Bangladesh between 2004 to 2017, assess these trends by key measures of inequality (place of birth, residence,
geographical division, religion, maternal education, and wealth index), and identify factors associated with low
PNC coverage.

Results

Table 1 reports the characteristics of women giving birth in the three years preceding each of the five surveys.
In total 21,240 women were included in the analysis (Fig. 1). The proportion of women giving birth in a health
facility increased over time—from 13.9% in 2004 to 50.3% in 2017. The percentage of women with no formal
education decreased from 33.5% in 2004 to 6.2% in 2017. The proportion of women across the place of residence,
geographical divisions and wealth quintiles did not change meaningfully between 2004 and 2017.

Similarly, minimal changes in the proportion of women who had given birth at different age groups were
observed between 2004 to 2017. The number of women who had a miscarriage, abortion or stillbirth and birth
order 4 or more declined moderately between 2004 and 2017, however, the proportion of birth by caesarean
section and 4 or more ANC visits increased substantially over time. Figure 2 demonstrates the trends in the
PNC rate over time. The overall PNC rate increased from 28.8% in 2004 to 92.1% in 2017, while the rate of PNC
provided by a ‘medically trained provider’ within 2 days of birth increased from 18.6% in 2004 to 52.2% in 2017.

Table 2 reports the percentage of women who received PNC by ‘medically trained provider’ within 48 h of
birth across six socio-demographic characteristics for each survey. PNC rate was consistently low for women
giving birth at home, living in rural areas, women who were Muslim, women with no formal education and
women belonging to the poorest wealth quintile (Fig. 3). Among the eight administrative divisions, the PNC rate
was consistently highest in the Khulna division (located in the south-west region of Bangladesh) in all surveys
and lowest in Sylhet division (located in the north-eastern region of Bangladesh), in most surveys except 2007
(Table 2, Fig. 3C).

Both the absolute and relative socio-demographic inequalities in accessing PNC by ‘medically trained pro-
vider’ within 48 h of birth is reported for each round in Table 3. Inequality between subgroups for place of birth
was only measured from 2007 onwards (i.e., no data were available for 2004) (Table 2). Most of the exposure vari-
ables exhibited no definite upward or downward trend in absolute and relative inequalities and remain relatively
persistent over time. However, some of the variables consistently showed a very high magnitude of inequality.
For example, the highest level of inequality was observed in place of birth (institutional birth—home birth) in
each survey—over 80% in terms of risk difference (absolute inequality) and over 14.0 in terms of relative risk
(relative inequality). The absolute inequality for education level and wealth index remained consistently higher
between time points (Table 3,), however, the relative inequality declined significantly for both the variables- RR
14.15 (95% CI 9.97, 18.42) in 2004 to RR 2.74 (95% CI 2.20, 3.28) in 2017 for education level and RR 9.81 (95%
CI6.25,13.37) in 2004 to RR 2.90 (95% CI 2.52, 3.29) in 2017 for wealth index (Table 3).

Table 4 shows the results of both unadjusted and adjusted analyses of the association of socio-demographic
and maternal characteristics with PNC rate by a ‘medically trained provider’ within 2 days of birth in 2017.
Among all the adjusted variables, women’s place of birth showed significant and remarkable association with
PNC rate—women giving birth in a health facility were nearly 13 times more likely to receive PNC (aPR: 12.88
[95% CI 11.07, 14.97]) compared to women given birth at home. In two administrative divisions (Barisal and
Chittagong), wealth index and number of ANC visits also showed a significant association, but the magnitude of
the association was modest. For example, women who received at least 4 ANC visits had 28% higher rates (aPR:
1.28 [95% CI 1.10, 1.48]) of PNC compared to women who had no visit during their last childbirth (Table 4).
Although place of residence, religion, mother’s education, twin pregnancy, miscarriage/abortion/stillbirth, and
birth by caesarean section were found to be significantly associated with PNC care rates, none of them was
significant in the adjusted analysis.
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Survey year

2004 2007 2011 2014 2017
Socio-demographic characteristics | N=3743 N=3383 N=4672 N=4494 N=4948

n (%) n (%) n (%) n(%) n (%)
Place of birth
Institutional birth 521(13.9) 684(20.2) 1471(31.5) | 1794(39.9) |2492(50.4)
Home birth 3231(85.8) | 2689(79.5) | 3190(68.3) |2693(59.9) | 2442(49.3)
Others 9(0.2) 10(0.3) 11(0.2) 7(0.2) 14(0.3)
Residence
Urban 1134(30.3) | 1205(35.6) | 1481(31.7) |1451(32.3) | 1697(34.3)
Rural 2609(69.7) | 2178(64.4) | 3191(68.3) |3043(67.7) |3251(65.7)
Divisions!
Barisal 408(10.9) |422(125) |526(11.3) |532(11.8) | 526(10.6)
Chittagong 807(21.6) 699(20.7) 942(20.2) 862(19.2) 826(16.7)
Dhaka 819(21.9) 728(21.5) 755(16.2) 795(17.7) 736(14.9)
Khulna 503(13.4) 400(11.8) 552(11.8) 531(11.8) 518(10.5)
Rajshahi 709(18.9) |570(16.8) |593(12.7) |546(12.1) | 517(10.4)
Rangpur® / / 593(12.7) 550(12.2) 550(11.1)
Sylhet 497(13.3) 564(16.7) 711(15.2) 678(15.1) 677(13.7)
Mymensingh® / / / / 598(12.1)
Religion
Islam 3420(91.4) | 3073(90.8) | 4197(89.8) |4134(92.0) | 4533(91.6)
Hindu and others 323(8.6) 310(9.2) 475(10.2) | 360(8.0) 415(8.4)
Mother’s education
No education 1252(33.4) | 802(23.7) 774(16.6) 607(13.5) 307(6.2)
Primary 1157(30.9) | 1029(30.4) | 1369(29.3) | 1235(27.5) | 1377(27.8)
Secondary 1086(29.0) | 1264(37.4) | 2118(45.3) | 2130(47.4) | 2368(47.9)
Higher 248(6.6) 287(8.5) 411(8.8) 522(11.6) 896(18.1)
Wealth index
Poorest 843(22.5) | 637(18.8) | 1001(21.4) |940(20.9) | 1066(21.5)
Poor 698(18.6) 689(20.4) 877(18.8) 855(19.0) 1007(20.3)
Middle 724(19.3) 616(18.2) 893(19.1) 860(19.1) 892(18.0)
Richer 661(17.7) 647(19.1) 948(20.3) 946(21.0) 972(19.6)
Richest 817(21.8) | 794(23.5) | 953(20.4) | 893(19.9) | 1011(20.4)
Maternal characteristics
Mother’s age at last birth
<20 1168(31.2) | 1012(29.9) | 1405(30.1) |1406(31.3) | 1400(28.3)
20-34 2365(63.2) |2185(64.6) | 3076(65.8) |2904(64.6) | 3357(67.8)
35-49 210(5.6) 186(5.5) 191(4.1) 184(4.1) 191(3.9)
Sex of child
Female 1859(49.5) | 1674(49.5) | 2307(49.4) |2173(48.3) | 2354(47.6)
Male 1884(50.3) | 1709(50.5) | 2365(50.6) |2321(51.6) |2594(52.4)
Child is twin
singleton 3707(99.0) | 3356(99.2) | 4626(99.0) | 4464(99.3) | 4896(98.9)
Multiple 36(1.0) 27(0.8) 46(1.0) 30(0.7) 52(1.0)
Birth order
1 1135(30.3) | 1140(33.7) | 1721(36.8) | 1826(40.6) |1893(38.2)
2-3 1593(42.6) | 1490(44.0) | 2146(45.9) | 2042(45.4) | 2454(49.6)
4-5 654(17.5) 525(15.5) 612(13.1) 476(10.6) 196(10.0)
6 and above 361(9.6) 228(6.8) 193(4.1) 160(3.3) 105(2.1)
‘Woman experienced a miscarriage, abortion or stillbirth
No 2951(78.8) |2707(80.0) |3885(83.1) |3822(85.0) |4117(83.2)
Yes 792(21.2) 669(19.8) 787(16.8) 672(15.0) 831(16.8)
Birth by caesarean section
No 3526(94.3) | 3031(89.6) | 3833(82.0) |3405(75.8) | 3288(66.5)
Yes 213(5.7) 351(10.4) 839(18.0) 1088(24.2) | 1655(33.5)

Number of antenatal care visits

Continued
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Survey year
Zero 1517(40.5) | 1209(35.7) | 1424(30.5) |964(21.5) | 405(8.2)
1 visit 598(16.0) | 530(15.7) | 654(14.0) |731(16.3) |620(12.5)
2-3 visits 918(24.5) | 832(24.6) | 1271(27.2) |1358(30.2) | 1534(31.0)
4 or more visits 708(18.9) | 812(24.0) | 1323(28.3) | 1440(32.0) | 2389(48.3)

Table 1. Percentage distribution of socio-demographic and maternal characteristics of the women given birth
three years preceding the survey in 2004, 2007, 2011, 2014 and 2017. *Rangpur was listed as a division in 2011.
® Mymensingh was listed as a division in 2017.
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Figure 1. Analysis population. Ever married women who had given birth in the three years preceding the
survey were included from five representative household surveys in Bangladesh (2004 to 2017).
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Figure 2. Trends in postnatal care rates in Bangladesh from 2004-2017.
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Postnatal care rate for mothers

2004 2007 2011 2014 2017

Rate (95% CI) Rate (95% CI) Rate (95% CI) Rate (95% CI) Rate (95% CI)
PNC rate 28.6 (26.4,31.0) | 33.0(30.6,35.5) |45.9(43.5,48.2) | 64.5(60.4,68.4) |92.1(90.8,93.3)
ZPIaIacygy medically trained provider within | 157 (139 176) 213 (192,235) |27.1(252,292) | 36.4 (33.4,39.6) | 52.2 (49.8, 54.5)
Place of birtha
Institutional birth 91.2(88.2,93.6) |91.4(89.5,93.0) | 85.8(81.7,89.0) |97.5(96.7, 98.2)
Home birth 43(3.5,5.2) 6.1(5.1,7.3) 0.8(0.5,1.2) 52 (4.2,6.5) 6.8 (5.6,8.2)
Residence
Urban 32.7 (27.6,38.1) | 39.0 (34.4,43.8) | 46.2(41.9,50.5) | 55.9(51.2,60.5) |66.0(62.5,69.4)
Rural 11.5(9.9,13.4) | 16.4(14.2,18.8) |21.5(19.4,23.7) | 29.5(26.3,33.1) | 47.1 (4.3, 50.0)
Divisionsb
Barisal 12.2 (8.2, 17.6) 13.7 (9.7, 19.0) 20.9 (16.3,26.5) | 34.3(23.9,46.4) |46.4(39.8,53.1)
Chittagong 13.0 (9.2,18.1) | 22.9(17.5,29.3) | 23.9(19.9,28.4) |36.3 (30.1,42.3) | 50.4 (44.4, 56.3)
Dhaka 17.3(13.6,21.8) | 22.3(18.4,26.7) |29.0(24.8,33.4) | 36.8(30.2,43.9) | 58.6(53.0,64.1)
Khulna 25.2(20.4,30.9) | 31.1(25.8,37.0) |42.0(37.0,47.2) |50.9 (44.6,57.1) |63.3(58.0,68.2)
Mymensingh / / / / 41.5 (36.4, 46.7)
Rajshahi 13.7(10.2,183) | 18.3(15.0,22.2) | 27.3 (22.0,33.4) | 39.7 (34.0,45.8) | 54.5 (48.9, 59.9)
Rangpur / / 24.6 (20.3,29.5) | 33.9(29.3,38.9) | 48.3(40.9,55.8)
Sylhet 11.7 (8.6, 15.7) 15.6 (11.8,20.3) | 18.8(14.8,23.7) | 23.4(17.6,30.4) |40.4 (33.4,47.8)
Religion
Islam 15.0 (13.0, 17.1) | 20.9(18.8,23.1) | 25.9(23.9,28.0) | 36.2(33.1,39.4) | 51.4(49.0,53.8)
Hindu and others 25.2(19.5,31.9) | 25.8(17.7,36.1) |40.3(34.1,46.7) | 39.0(27.5,52.0) |60.8(52.7,68.3)
Mother’s education
No education 43(3.3,57) 7.4 (5.6,9.6) 104 (8.0,13.4) | 16.0(12.4,20.4) | 29.0 (23.7, 35.0)
Primary 12.9 (10.7,15.4) | 9.6 (7.8,11.8) 16.4 (14.0,19.2) | 24.8 (21.3,28.7) | 33.6 (30.0,37.3)
Secondary 23.9(20.7,27.4) |31.7(28.3,35.3) | 33.4(30.9,36.1) | 42.0(38.4,45.8) |56.1(53.5,58.7)
Higher 61.7 (53.1,69.6) | 62.7 (55.8,69.2) | 71.6 (65.9,76.7) | 70.4 (65.4,74.9) | 79.5 (76.8, 82.5)
Wealth index
Poorest 4.6 (3.2,6.6) 7.6 (5.5, 10.3) 8.9(7.0,11.2) 15.1 (12.0, 18.8) | 28.1(24.7,31.9)
Poorer 5.7 (4.1,7.9) 8.6 (6.5, 11.5) 14.8 (12.2,17.8) | 22.8 (19.5.26.5) | 39.5 (35.7, 43.5)
Middle 10.4 (8.2, 13.0) 12.8 (10.0, 16.2) | 23.2(20.3,26.4) | 32.9(27.4,38.9) | 52.3(48.1,56.4)
Richer 20.7 (17.3,24.6) | 27.0(22.3,32.2) | 36.7(33.2,40.4) | 43.9(38.9,49.2) |61.0(57.3,64.6)
Richest 45.3 (40.7,50.0) | 54.1 (49.2,59.0) | 57.6 (53.2,61.9) | 68.5(64.6,72.1) | 81.8(79.0,84.4)

Table 2. Trends in PNC rate by ‘medically trained provider’ within 2 days of birth for women who has given
birth three years preceding the survey by socio-demographic characteristics. * in 2004 PNC questions were
administered only for home birth ® Rangpur and Mymensingh were listed as a division in 2011 and 2017
respectively.

Discussion

Bangladesh has made remarkable progress in improving overall maternal health. Women'’s receipt of PNC by a
medically trained provider within the critical 48 h after birth has increased—from 16% in 2004 to 52% in 2017,
and has also increased within all subgroups of six selected socio-demographic characteristics. However, signifi-
cant inequalities between these sub-groups are evident. The single biggest factor affecting PNC use was whether
a woman gave birth at home or in an institution. Other factors—living in rural rather than urban areas, living in
certain geographical divisions, a woman’s education, and wealth index—were also significant.

Nearly half of women in Bangladesh given birth with the assistance of a traditional birth attendant, relatives
or friends®. The presence of a skilled health provider is imperative to manage sudden risks and complications
around the time of birth*. While births at a health facility have increased from 14% in 2004 to 49% in 2017,
which is closer to the national target of 50%, the rate of PNC by ‘medically trained provider’ within 2 days of
birth for mothers given birth at home remained consistently low, indicating limited attention on PNC in primary
level health services in Bangladesh.

In Bangladesh, more than 62% of people live in rural areas and almost two-thirds of births occur there®.
This study demonstrated that the rate of PNC is persistently low in rural compared to urban areas. Distance to
the nearest health facility center has been reported as one of the major obstacles for rural women in accessing
services, which is evident in many studies?>*’. A wide range of inequality across the administrative divisions
in Bangladesh is observed across the surveys. The highest rate of PNC is observed in Khulna and the lowest in
Sylhet in most surveys rounds, except in 2007. Notably, other studies have also observed significant variations
across the administrative divisions for utilizing optimum maternal healthcare and Sylhet was found as the lowest
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Survey year

2004 2007 2011 2014 2017

N=3743 N=3383 N=4672 N=4494 N=4948
Place of birth (Institutional birth—Home birth)
Absolute inequality RD* % (95% CI) / 85.1(82.2,88.0) |90.6(88.8,92.4) 80.5(76.9, 84.1) | 90.7 (89.3,92.2)
Relative inequality RR® (95% CI) / 14.9 (12.2,17.6) |117.6(64.9,170.3) | 16.4(12.8,19.9) | 14.4(11.6,17.1)

Residence (Urban-Rural)
Absolute inequality RD % (95% CI) 21.1(15.7,26.6) | 22.6(17.4,27.8) |24.7(19.8,29.6) 26.3(20.6,32.1) | 18.9 (14.4,23.4)
Relative inequality RR (95% CI) 2.8(2.2,3.5) 2.4(1.9,2.8) 2.2(1.9,2.5) 1.9 (1.6,2.2) 1.4(1.3,1.5)

Divisions (Khulna-Sylhet)
Absolute inequality RD % (95% CI) 13.6 (7.5, 19.7) 15.6 (8.7, 22.4) 23.2 (16.3, 30.0) 27.5(18.5,36.5) |22.9(14.2,31.6)

Relative inequality RR (95% CI) 2.2(14,29) 2.0 (1.4,2.6) 2.2 (1.6,2.8) 2.2(1.5,2.8) 1.6 (1.3,1.9)
Religion (Hindu and Others-Islam)

Absolute inequality RD % (95% CI) | 10.3 (4.0,16.5) | 5.0 (-4.6,14.6) | 14.4(7.7,21.0) 29(-9.9,156) |93 (1.5, 17.2)
Relative inequality RR (95% CI) 1.7 (1.2,2.1) 1.2(0.8,1.7) 1.6 (1.3, 1.8) 1.1(0.7,1.4) 1.2 (1.0, 1.3)

Mother’s education (Higher-no education)
Absolute inequality RD % (95% CI) | 57.3 (49.0,65.6) | 55.3 (48.1,62.7) |61.2(55.1,67.3) 54.4 (48.5,60.4) | 50.5 (4.2, 56.8)
Relative inequality RR (95% CI) 14.2 (10.0, 18.4) | 8.5(6.0,11.0) 6.9 (5.1,8,7) 4.4 (3.3,5.5) 2.7(2.2,3.3)
Wealth index (Richest-poorest)
Absolute inequality RD % (95% CI) | 40.7 (35.9,45.5) | 46.6 (41.0,52.1) |48.7 (43.9, 53.5) 53.4 (48.4,58.4) |53.7(49.2,58.2)
Relative inequality RR (95% CI) 9.8 (6.3,13.4) 7.2 (4.8,9.5) 6.5 (4.9, 8.0) 4.5 (3.5, 5.6) 2.9(2.5,3.3)

Table 3. Trends in socio-demographic inequalities in PNC utilization by ‘medically trained provider’ within
2 days of birth for women who has given birth three years preceding the survey in Bangladesh from 2004-
2017. *Risk Difference PRisk Ratio.

performing division**3. The possible reason might be the divergent availability and coverage of health facilities,
including quality of services prevailing in the regions.

Persistent inequalities were observed among the richest and poorest mothers, and absolute inequality on the
basis of wealth remained relatively unchanged between 2004 to 2017. Only 2.9% of the gross domestic product is
allocated for health expenditure in Bangladesh, which resulted an explicitly high out-of-pocket health expendi-
ture with 67%, one of the highest in the world*. Apparently, poor families and communities cannot afford the
extra cost for health care, and this might be the major reason for such inequality. The study also revealed that
the number of ANC visits is strongly associated with PNC, supporting evidence from other studies in Bangla-
desh, Nepal and Indonesia****°!, where antenatal visits were found to be a positive predictor of PNC utilization.

To the best of our knowledge, this is the first study that analysed the trends and inequalities of women’s use
of PNC. We used Poisson regression models to identify factors associated with PNC, which provides robust
estimates of the variance*’. However, the cross-sectional nature of the survey may attribute to recall bias as the
survey questionnaire is self-reporting. There is also a possibility that women may have incorrectly identified the
care provider as a ‘medically trained provider’ that may result information bias®>. BDHS survey questionnaires are
also subject to reporting bias®2. For example, prevailing social and cultural beliefs and stigmas may lead women
to hide miscarriage, abortions, or stillbirths. These biases may either overestimate or underestimate the results
of the study. However, considering the highly trained and efficient data collector recruited for the BDHS survey
and one of the largest national standardised representative features of the BDHS, it is perceived that these biases
may not have a large impact on the result of the study and are contemplated to be nominal. Another limitation
is the BDHS data does not incorporate questions on the number of PNC, an important indicator to evaluate
optimal care after childbirth.

In Bangladesh, the PNC rate for mothers has increased substantially over time; however, the increasing rate
masks significant inequalities across key socio-demographic groups. The findings of this study call for greater
health system strengthening to reduce these inequalities with particular focus on improving maternity services for
women who receive no ANC, give birth unassisted at home, live in rural areas, live in regions with poor coverage
of health services, and to women from low socio-economic groups. The findings further suggest the need for
developing specific interventions and strategies considering these socio-economic and geographical inequalities.
In addition, ensuring 4+ ANC visits and increasing institutional delivery would be crucial first steps in efforts
to ensure timely PNC for all women. Special attention is needed for an effective monitoring and evaluation
system for periodic evaluation of quality and coverage of PNC across the country. Considering the low cover-
age of maternal health service utilization in the country, the Government of Bangladesh has already provided
a number of strategic directions in the Bangladesh National Strategy for Maternal Health 2019-2030", includ-
ing- prioritizing reducing existing inequalities in accessing and utilizing maternal health services, particularly
for ANC, delivery, and PNC. Thus, the socio-demographic inequalities in PNC utilization identified in this study
would be crucial to set priorities, develop national action plans and provide policy recommendations in maternal
health to alleviate the progress towards reducing maternal and neonatal mortality and morbidity in Bangladesh.
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\ Unadjusted PR (95%CI) (n=4943) \ Adjusted PR (95%CI) (n=4943)

Place of birth (ref: Home birth)

Institutional birth ‘ 13.90 (12.03,16.05) ‘ 12.88 (11.07,14.97) ***
Residence (ref: Rural)

Urban [ 142 (1.35,1.49) [ 101 (098,1.03)
Division (ref: Sylhet)

Barisal 1.09 (0.97,1.23) 1.14 (1.07,1.21)*%%
Chittagong 1.05 (1.03,1.27) 1.05(1.01,1.10) *
Dhaka 1.35(1.21,1.49) 1.02 (0.98,1.05)
Khulna 1.46 (1.32,1.62) 1.04 (0.99,1.08)
Mymensingh 1.00 (0.89,1.14) 1.04 (0.99,1.09)
Rajshahi 1.26 (1.13,1.41) 1.03 (0.99,1.07)
Rangpur 1.16 (1.03,1.30) 1.01 (0.97, 1.05)
Religion (ref: Islam)

Hindu and others 1.18 (1.09,1.28) 0.98 (0.95, 1.01)
Mother’s education (ref: No education)

Primary 1.23(1.02,1.51) 0.99 (0.90, 1.09)
Secondary 2.06 (1.71,2.48) 1.04 (0.95,1.15)
Higher 2.98(2.47,3.58) 1.02 (0.93,1.13)
Wealth index (ref: poorest)

Poorer 1.42(1.26,1.61) 1.05 (1.00, 1.11)
Middle 1.92(1.71,2.15) 1.10 (1.04, 1.16) ***
Richer 2.22(1.99,2.47) 1.08 (1.03, 1.14) **
Richest 2.95(2.68,3.27) 1.12 (1.06, 1.18) ***
Mother’s age at last birth (ref: <20)

20-34 1.01 (0.95,1.07) 1.00 (0.97, 1.03)
35-49 0.97 (0.84,1.13) 1.04 (0.96, 1.01)
Sex of child (ref: Female)

Male [ 1.03 (0.98,1.08) [ 098 (096, 1.01)
Child is twin (ref: singleton)

Multiple ‘ 1.57 (1.38,1.79) ‘ 1.01 (0.96, 1.07)
Birth order (ref: 1)

2-3 0.77 (0.73,0.81) 0.97 (0.94, 0.99) *
4-5 0.52 (0.45,0.59) 0.95 (0.89, 1.01)
6+ 0.30 (0.20, 0.44) 1.00 (0.75, 1.33)
Miscarriage/abortion/stillbirth (ref: No)

Yes ‘ 1.10 (1.03,1.17) ‘ 1.01 (0.98, 1.04)
Caesarean section (re: No)

Yes 333(3.16,351) [ 1.00 (099, 1.02)
Number of antenatal care visits (ref: no visit)

1 visit 2.01 (1.52, 2.64) 1.18 (102, 1.38) *
2-3 visits 3.53 (2.75, 4.52) 1.27 (1.10, 1.47) **
At least 4 visits 4.96 (3.89, 6.34) 1.28 (1.10, 1.48) ***

Table 4. Modified log Poisson regression analysis showing unadjusted and adjusted prevalence ratio of
PNC by a ‘medically trained provider’ with 2 days of birth in relation to socio-demographic and maternal
characteristics in 2017. Exponentiated coefficients; 95% confidence intervals in brackets * p < 0.05, ** p<0.01,
X%

p<0.001.

Methods
Data sources. This study used data from the last five Bangladesh Demographic and Health Surveys (BDHS).
BDHS is a cross-sectional, nationally representative surveillance survey that has been conducted periodically
since 1993*2. The survey is funded and administered by the Ministry of Health and Family Welfare, Bangladesh,
and the United States Agency for International Development (USAID). The BDHS uses pre-designed question-
naires for households, women, men and communities. The women’s questionnaire collects information on sev-
eral key reproductive, maternal and child health indicators.

The BDHS uses a two-stage, stratified cluster-sampling design, whereby primary sampling units (PSU) in both
urban and rural areas across all administrative divisions are selected. Trained fieldworkers collect data through
face-to-face household interviews using standardised questionnaires. Questions on postnatal care were first
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incorporated into BDHS in the 2004 survey, where data were collected only for women who gave birth at home
(assuming that women given birth in any health facility will receive postnatal care, regardless of the mode of
birth). From BDHS 2007 onwards the questionnaire was administered for all women giving birth preceding the
survey, irrespective of the place of birth**-*”. BDHS 2004 and 2007 were administered in six geographical divi-
sions in Bangladesh®***. BDHS 2011 onwards incorporated seven administrative divisions (including Rangpur)**
and the BDHS 2017 round was administered on eight administrative divisions after Mymensingh was declared a
new division in 2015%, Data were publicly available from the Demographic and Health Survey website (https://
dhsprogram.com) on request, therefore ethical approval was not required nor sought.

Sample selection. Women aged 15-49 who had ever been married and had given birth in the five years
preceding the 2004, 2007 and 2011 surveys were asked questions on postnatal care. In 2014 and 2017 these ques-
tions were directed at women who had given birth in the three years preceding the survey. For consistency, we
have included only data from the five surveys on ever married women aged 15-49 who gave birth in the three
years preceding the survey. The number of missing values were minimal for the study variables (i.e. only 1 or
2 participants per survey had missing data for the variables of interest). Hence, only data for participants with
complete data for all variables were used.

Postnatal care outcome. The primary outcome was the proportion of women who received postnatal care
from a ‘medically trained provider’ within 2 days of birth. This outcome is derived from women’s responses to
three survey questions: ‘Did anyone check on your health before discharge or after discharge/delivery at home?’,
‘Who checked on your health at that time?” and ‘How many days or weeks after the delivery the first check take
place?’. A ‘medically trained provider’ could mean a range of health workers, whether a qualified doctor, nurse,
midwife, paramedic, family welfare visitor, community skilled birth assistant or sub-assistant community medi-
cal officer®®.

Exposure variables. Six inequalities indicators were selected based on the review of the literature (includ-
ing variables known to be associated with maternity service utilization in Bangladesh)?**”?%%! and data available
across all five surveys. These were place of birth (home birth/institutional birth), place of residence (urban/
rural), geographical division, religion (Muslim/Hindu and others), mother’s education and wealth index. The
DHS constructs the wealth index using data on household assets, combining both durable goods (land, bicycle,
etc.) and basic amenities (household structure material, sanitation type and source of drinking water). Each
asset was assigned a weight using principal component analysis (PCA) and standardized. Each household is
assigned a score (summation of the total assets), which is applicable for all members residing in that household.
The wealth index is divided into five quintiles of socioeconomic status: poorest, poorer, middle, richer and
the richest”. PNC rates were measured for each available administrative division, for each survey. There were
six administrative divisions in 2004 and 2007. Rangpur was added as a separate division, segregated from the
Rajshahi division and later in 2017 Mymensingh was added as the eighth division, which was previously under
the Dhaka division. Among the eight administrative divisions, Khulna had the highest rate of PNC in all surveys
and Sylhet had the lowest in most surveys. Hence, to estimate inequalities in the PNC rate among divisions, we
considered Khulna and Sylhet®.

Factors associated with postnatal care coverage. Data from BDHS 2017 (the most recent data avail-
able) was used to identify the factors associated with low postnatal care coverage among women received care
from a ‘medically trained provider’ within 2 days of birth. Along with the six socio-demographic indicators
described above, additional individual level factors were also included as covariates in a Poisson regression
model. Individual variables were identified through literature review and review of similar papers that used
DHS data to explore associations related to PNC in other countries. We used: mother’s age at last birth, sex of the
child, twin pregnancy, birth order, miscarriage, abortion or stillbirth (yes/no), birth by caesarean section (yes/
no) and number of antenatal care (ANC) visits.

Statistical analysis. Descriptive statistics (number and percentage) were used to report the characteristics
of participants in each survey. To explore possible inequalities across socio-demographic indicators, we esti-
mated the postnatal care rate with 95% CI and measured absolute inequality by estimating Rate Difference (RD)
in PNC between subgroups (e.g., urban-rural) and relative inequality using Rate Ratio (RR) (e.g., urban/rural).
For absolute inequality, a large RD refers to wider inequality between the subgroups. For relative inequality,
RR>1 indicates higher risk of the outcome in a subgroup compared to the reference group and RR<1 indicates
lower risk of the outcome in a selected subgroup compared to the reference group.

To determine the factors associated with the PNC utilization among mothers who received PNC from a
‘medically trained provider’ within 2 days of birth, a modified Poisson regression model was used to estimate
the adjusted and unadjusted prevalence ratio with 95% CI***!. The modified Poisson regression approach can
estimate relative risks/prevalence ratios consistently and efficiently using a robust error variance*’. Unlike bino-
mial and Poisson regression models that are commonly used for estimating relative risks, this procedure is less
prone to converging difficulties and provides more accurate estimates of the standard errors*’. Survey weights
were applied to all analyses for the accurate representation of the results*2. Data were analysed using STATA 14.0
> with figures generated using R statistical software*.
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