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Abstract
Purpose  The objective of this study was to measure the health-related quality of life (HRQoL) among pregnant women in 
the perinatal and postpartum periods and determine influencing factors that predict their HRQoL.
Methods  The study was conducted among pregnant women who live in a semi-urban area of Chandpur, Bangladesh. A total 
of 465 women were recruited. The EuroQoL 5-Dimension 3-Level (EQ-5D-3L) and EuroQoL visual analog scale (EQ-VAS) 
instruments were used to measure the HRQoL of participants. Two-sample mean test (t test) was performed to examine the 
changes in HRQoL between the perinatal and postnatal periods of the same individuals. Multivariate linear regression was 
employed to identify the factors influencing HRQoL during the two periods.
Results  Overall, the HRQoL scores improved significantly from the perinatal (0.49) to postpartum (0.86) period. Approxi-
mately 58% of women experienced moderate or extreme levels of health problems during the perinatal period regardless of 
their health status. However, most women had significantly improved health status in the postpartum period. Gestational 
weight gain and recommended postnatal care were significantly associated with improved HRQoL. Factors that negatively 
influenced changes in HRQoL included adolescent motherhood, caesarean delivery, inadequate antenatal care consultations 
and living in a poor household, during both the perinatal and postpartum periods.
Conclusions  Overall health status is found to be poor among women during the perinatal period compared with the postpar-
tum period. The study indicates that interventions to address the influencing factors are needed to ensure better quality of 
life for women both pre- and post-birth. Community-based initiatives, such as awareness building, might address negative 
factors and subsequently improve health status and reduce adverse health outcomes related to pregnancy and postnatal care.
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Introduction

The perinatal and postpartum periods are a time of intense 
changes among women over the course of their pregnancy [1, 
2]. Significantly, this outward change is mainly viewed from 
a physical functioning standpoint but is also associated with a 
great deal of mental health upheaval from the perspective of 
women [3]. These experiences affect women’s health-related 
quality of life (HRQoL), which can then have a significant 
impact on their overall well-being [4–6]. Recently, HRQoL has 
attracted greater attention, as it refers to a wider view of the 
health status of women during their childbearing experience. 

Even in uneventful pregnancies, reproductive women undergo 
experiences that may change their capacity to conduct their 
usual activities, which in turn may affect their overall HRQoL. 
The additional changes may lead to significant increases in 
psychological health problems (e.g. psychosis and depression) 
of an expectant mother in both the perinatal and the postpar-
tum periods [7]. Self-reported health status, including HRQoL, 
has been integrated into the assessment of health interven-
tion programs [7]. The HRQoL includes different dimensions 
of health states, such as self-reported functioning and well-
being in the physical, psychological and social domains [8]. 
The concept of HRQoL provides a comprehensive measure 
that includes mental, physical and social functioning capac-
ity [1]. A review study conducted by Jomeen [9] suggested 
that HRQoL was a fundamental contributor to an exhaustive 
measure of health status in the transition to motherhood [9]. 
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Despite this, very little attention has been paid to estimating 
HRQoL in expectant mothers.

Some studies have delineated that pregnancy commonly 
results in poor self-reported HRQoL [8,10, 11]. During 
pregnancy, women experience reduced social, physical and 
vitality functioning as well as a greater number of mental 
health problems than non-pregnant women [10]. There is 
uncertainty regarding socio-demographic, maternity care, 
medical and psychosocial factors that may influence wom-
en’s HRQoL throughout pregnancy [12]. The influence of 
these factors is magnified during pregnancy [13], yet they 
have not been featured much in studies about HRQoL among 
this population. Otchet et al. [12] found Canadian pregnant 
women experienced significant changes across several 
dimensions of HRQoL between perinatal and postpartum 
periods [12]. Another study conducted among Ugandan 
pregnant women with human immunodeficiency virus (HIV) 
during the perinatal (36 weeks’ gestational age) and post-
partum (delivery to 6 weeks) periods [13] showed a strong 
negative correlation between HRQoL and HIV exposure 
during the two periods. Symon and Dobb [14] found that 
HRQoL was significantly lower among Scottish pregnant 
mothers during the perinatal period compared with the 
postpartum period [14]. These findings also confirmed that 
perineal trauma and the number of deliveries were potential 
contributing predictors of lower postpartum HRQoL. How-
ever, these studies have been conducted in different study 
settings, with different study designs, target populations 
and study samples. Thus, there is little evidence related to 
HRQoL among reproductive women, its influencing factors 
and the extreme changes over the perinatal and postpartum 
periods for reproductive women in Bangladesh.

The main objectives of this study are twofold: first, to 
measure HRQoL changes among pregnant women in Bang-
ladesh during the perinatal and postpartum periods; and 
second, to identify the factors influencing their HRQoL. To 
achieve the research objectives, the following two research 
questions (RQs) were posited:

RQ-1:	� What is the change in quality-of-life among preg-
nant women over the perinatal and postpartum 
periods?

RQ-2:	� What are the significant factors predicting the 
health status of pregnant women in Bangladesh 
over an extended period?

Materials and methods

Study setting

The study was conducted in the Chandpur district of the east-
central part of Bangladesh which contains eight sub-districts 

with a population of 94,821 people (49% women). Study 
participants who sought antenatal and postnatal care services 
at a government-funded maternal and child welfare centre 
(MCWC) administered by the Ministry of Health and Family 
Welfare (MOHFW) of Bangladesh were recruited [15]. In 
Chandpur district, only one MCWC provides maternal and 
child healthcare services. Women receive maternal and child 
healthcare services across different geographical locations in 
the district (e.g. rural, urban and remote areas). The maternal 
and child healthcare services provided by the MOHFW are 
free of cost for all women. Women belonging to any socio-
economic and cultural group have access to maternal health-
care at the MCWC. Among the total registered pregnant 
women at health facilities (including clinics, health centres 
and hospitals) in the district, 98% received at least one ante-
natal consultation. However, only 7% women received the 
recommended four consultations from a qualified medical 
professional [15]. Maternal healthcare utilisation is lopsided 
with poor availability and utilisation at most health facilities 
at the sub-district level or below, and higher utilisation at 
tertiary and medical teaching hospitals.

Study participants

This study is a sub-study of the project titled ‘Introducing 
Group Prenatal Care in Bangladesh - a Feasibility Study’ 
and therefore all of the participants were recruited based on 
inclusion criteria of the parent study [16]. The participants 
were pregnant women aged between 18 and 42 years who 
met the inclusion criteria: (1) gestational age of 20 weeks or 
less, (2) without medical complications (e.g. asthma, jaun-
dice, diabetes or heart disease) and (3) willing to participate 
in the study. Gestational age was measured according to the 
last menstrual period (LMP) and confirmed through a review 
of the medical record based on the medical professional’s 
assessment of the LMP. Prior to recruiting the participants, 
study nurses enrolled women who met the inclusion criteria 
of the study protocol [16]. The goal of the main study was to 
introduce a Group Prenatal Care (GPC) model in a health-
care facility in Bangladesh and assess its impact on maternal 
and neonatal outcomes (e.g. quality of life, preterm birth, 
caesarean delivery and low birth weight). To find the true 
impact of GPC on pregnancy outcomes (e.g. preterm birth, 
stillbirth, abortion, caesarean delivery, low birth weight, 
postpartum complications), pregnant women with medical 
complications were excluded from the study at the recruiting 
stage. For this reason, measuring association between other 
complications, such as chronic diseases, and the quality of 
life among pregnant women was beyond the scope of the 
study. A small number of women (n = 7) experienced medi-
cal complications and were excluded from the study at the 
recruiting stage. Participants were recruited over 12 months 
between May 2015 and May 2016.
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Study design and sample size

The study design is a population-based cross-sectional study. 
Participants were generated from the main GPC interven-
tion study [16], which was related to maternal health educa-
tion and improving knowledge and awareness of pregnant 
women. Intervention, design and study procedure were 
described in detail in the main study. The sample size calcu-
lation was explained in detail in the published study protocol 
[16] using the techniques proposed elsewhere [17, 18]. The 
sample size calculation was performed according to the main 
study outcome of interest. To calculate the sample sizes for 
detecting difference between GPC and standard care groups, 
the following formula was employed:

 where

(a)	 δ = |P2 – P1|,
(b)	 P̄ =

P1+rP2

r+1
,

(c)	 Q̄ = 1 − P̄,

(d)	 α, The probability of type I error,
(e)	 β, The probability of type II error, or (1-power of the 

test),
(f)	 P1, proportion of characteristic present in GPC group,
(g)	 P2, proportion of characteristic present in standard care 

group,
(h)	 r, ratio of required sample size from two groups (r = 1 

in this study).

Maternal health indicators were expected to change due to 
the intervention. Using a percentage of expected change dif-
ference in GPC and standard care groups at a 5% error level 
and 80% power, the estimated sample size for each group 
was calculated (Table 1). The highest sample size (250) was 

n =
[Z𝛼

√

(r + 1)P̄Q̄ + Z𝛽

�

(rP1Q1 + P̄2Q̄2]
2

r𝛿2
,

estimated for breastfeeding rate. Assuming a 15% lost to 
follow-up, the required sample size was 288 for each group. 
Therefore, 576 pregnant women (288 GPC group and 288 
standard care group) who received maternal healthcare dur-
ing the course of their pregnancy at MCWC were enrolled 
randomly in this study. During analysis, 465 samples were 
included, as this was the number of women who participated 
in both perinatal and postpartum surveys.

Health‑related quality of life

HRQoL was measured using the EQ-5D-3L instrument 
and it is a widely used self-report tool in health outcomes 
research and developed by the EuroQoL Group in 1990 [22]. 
The EQ-5D-3L is comprised of two sections: EQ-5D-3L 
descriptive structure and EQ-VAS. A number of studies 
which have been conducted worldwide on general popula-
tion health characteristics have used these survey instru-
ments [23]. The tool is available in more than 160 translated 
versions and more than 25 languages. The translation of this 
survey instrument (e.g. EQ-5D-3L and EQ-VAS) was under-
taken independently from the Europol group [22] and was 
validated for the Bangladesh population [24–27]. A valida-
tion study was conducted to determine whether EQ-5D-3L 
and EQ-VAS were relevant for this study setting. The EQ-
5D-3L tool includes five different health dimensions: mobil-
ity, self-care, usual activities, pain or discomfort and anxiety 
or depression. Each dimension has three levels of severity: 
level-1 (no problems), level-2 (some problems) and level-3 
(extreme problems). The participant was asked to indicate 
her current self-assessed health state by placing a cross in 
the box aligned with the accurate statement in each of the 
dimensions. The EuroQoL group has derived the values of 
EQ-5D-3L using an algorithm in different country settings, 
which relates to preference-based responses for the 243 
health states constructed for each dimension. The standard 
preference weights were constructed from the population 
of the United Kingdom (UK), which is the original study 

Table 1   Sample size estimation

Maternal health indicators Percentage Percent of 
expected 
change

Required sample size with 5% 
significance level and 80% 
power

Sample size considering 
15% lost to follow-up rate

Total sample

Antenatal care (ANC) [19] 55.0 14 202 232 464
Postnatal care (PNC) [19] 27.0 15 170 196 392
Skilled-birth attendance [19] 31.7 16 158 182 364
Institutional deliveries [19] 28.8 13 227 261 522
Preterm birth [20] 22.3 − 12 164 189 378
Low birth weight [20] 36.0 − 12 245 282 564
Postpartum complications [21] 36.0 − 13 208 239 478
Breastfeeding rate (2–3 months) [19] 71.0 11 250 288 576
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population for measuring EQ-5D-3L index scores [23]. For 
measuring the health status in an identical population, the 
use of either the UK or other country-specific (e.g. USA, 
Belgium, Denmark, Finland, New Zealand and Europe) 
EQ-5D weights as a measure of HRQoL will not signifi-
cantly change inferences [23, 24]. In the context of Bangla-
desh, several studies used similar instruments and the UK-
based population preference weight in relation to general 
health status for low-income communities [25], diabetes 
care [26], chronic energy deficiency [27] and cataract sur-
gery [28]. In this study, we estimated the EQ-5D-3L index 
scores using the preference weights from the UK-based 
population [22], as country-specific preference weightings 
are not available for the Bangladeshi population [23]. The 
EQ-5D-3L index ranges from − 0.594 to 1.000 with 1.000 
indicating ‘perfect health’ and 0.000 indicating ‘death’ [22]. 
However, the negative values (up to − 0.594) of health states 
signify a worse health status than death. The EQ-VAS shows 
a self-rating on a 20-cm vertical scale in points with 0 to 
100 labelled ‘worst imaginable health’ and ‘best imaginable 
health state’, respectively. Respondents used the EQ-VAS 
to signify their overall self-related health on the day of 
the questionnaire. The values of EQ-VAS were converted 
(divided by 100) to generate a scale of scores ranging from 
0 to 1, for consistency with the EQ-5D score. The EQ-VAS 
also represents the value of HRQoL from pregnant mothers’ 
perspectives.

Survey procedure

The follow-up participant surveys were conducted using 
structured and semi-structured questionnaires for both peri-
natal and postpartum surveys. Pre-tested, necessary modi-
fication and corrections were performed before conduct-
ing the survey. The surveys were conducted with pregnant 
women in the perinatal (within 2 to 7 days of delivery) and 
the postpartum periods (42 to 60 days). Data were collected 
through face-to-face interviews at the delivery place or in 
their households by trained and experienced female nurses. 
Socio-demographic variables such as age, age at first mar-
riage, household size, educational background, occupational 
status, household income and other household-related infor-
mation (e.g. household assets) were collected once at the 
time of enrollment. Furthermore, maternal health-related 
information covering previous pregnancy history, delivery 
care, newborn care and postnatal care was also collectedin 
the perinatal and postpartum periods [16]. Self-reported 
HRQoL information was collected using the EQ-5D-3L 
and EQ-VAS questionnaires. Written consent was taken 
from each participant prior to enrolment, while the study 
objectives were described to participants, and anonymity and 
confidentiality were confirmed. Trained field research staff 
performed data management under appropriate supervision.

Study variables

The present study selected potential explanatory predictors 
based on prior studies, maternal healthcare-related infor-
mation, existing published quality-of-life literature and 
available information in the main study dataset [16, 25, 
27–32]. Health status as an outcome variable was derived 
using the EQ-5D instruments. Individual-level factors, such 
as maternal age, educational background, household size, 
parity, antenatal care consultations, intake of iron pills, 
gestational weight gain and mode of delivery and postna-
tal care-related variables were included in the analyses. 
Community-level factors, such as household wealth status, 
were also considered in the study. The current age of the 
mother was a continuous variable that was classified into 
four categories (< 19 years, 19 to 25 years, 26 to 30 years 
or > 30 years). Educational background was defined as no 
formal education, primary, secondary or higher secondary 
and higher. The husband’s main occupation was catego-
rised as salaried employee, business, farmer, informal sec-
tors worker (e.g. rickshaw pullers, shopkeepers, restaurant 
workers) and others. Frequency of receiving antenatal care 
consultation was grouped as inadequate (0 or 1), intermedi-
ate (2 or 3) or adequate (4 or 4+) [33]. Intake of iron pills 
and gestational weight gain at first 6 months of pregnancy 
period were defined as 1 = “yes” or 0 = “no”. Mode of deliv-
ery was grouped as normal vaginal delivery, caesarean or 
episiotomy. Parity was characterised as first birth, 2–3 births 
or > 3 births. Household size was divided into three groups 
(< 4 members, 4–5 members or > 5 members). Household 
wealth status was estimated using asset-based methods 
and based on the household ownership of durable assets. A 
wealth index was derived using principal component analy-
sis (PCA) with each asset dichotomised as 1 if present, or 0 
otherwise. Cut-off values were used in the earlier study and 
classified participants into five categorical levels represent-
ing wealth quintiles: poorest (Q1), poorer (Q2), middle (Q3), 
richer (Q4) and richest (Q5) [34].

Estimation strategies

Descriptive analyses

The initial descriptive analyses were undertaken to quan-
tify the distribution of participants reporting health prob-
lems in each EQ-5D-3L dimension and average EQ-5D 
index scores and the EQ-VAS score. Two-sample mean test 
(t tests) was performed to measure the average change of 
HRQoL outcomes in terms of EQ-5D index and EQ-VAS 
scores in the perinatal and postnatal periods of the same 
individual since the mean score of EQ-5D index and VAS 
scores were continuous and quantitative measures. The mean 
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score of outcome variables was then distributed across the 
explanatory predictors. The change of health status from 
the perinatal to postnatal period using mean EQ-5D index 
and EQ-VAS scores was measured for the same participant 
across the participant’s characteristics.

Test of validity, reliability and responsiveness

Test–retest reliability analysis was performed for the EQ-5D 
index scores and the EQ-VAS score using the intraclass cor-
relation coefficient (ICC). The present study considered an 
ICC ≥ 0.7 as large as suggested by Streiner and Norman [35]. 
In addition, construct validity was checked to ensure the 
instrument signifies to the original construct [35]. Thus, the 
EQ-5D index scores and the EQ-VAS score were followed 
as an approximate normal distribution, and we calculated the 
correlation coefficient (r) for both outcomes of interest was 
defined as low for 0.1 ≤ | r | < 0.3, intermediate for 0.3 ≤ | r 
| < 0.5 and high for | r | ≥ 0.5 [36]. In terms of responsive-
ness, this study used the two-sample mean tests (e.g. t test 
statistic) and estimated the effect size (ES) to investigate the 
relationship of change of EQ-5D indexes and the EQ-VAS 
score in the perinatal and postpartum periods. According 
to Cohen [36], the score of ES was defined as extremely 
small from ≥ |0.1| to < |0.2|, as small from ≥ |0.2| to < |0.5|, 
as intermediate from ≥ |0.5| to < |0.8| and as high ≥ |0.8| [36, 
37]. The study tested several hypotheses, and a Bonferroni 
correction was used to measure the level of significance [38]. 
Two different instruments (e.g. EQ-5D-3L and EQ-VAS) 
were occupied for examining construct validity, resulting in 
a corrected significance level of α = 0.05/2 = 0.025. The two 
chronological periods (e.g. perinatal and postpartum) were 
used for measuring reliability and responsiveness. Thus, the 
level of significance was defined as α = 0.05/2 = 0.025.

Multivariate analysis

Unadjusted and adjusted multiple linear regression mod-
els were used to identify the potential factors affecting the 
HRQoL of mothers separately in both the perinatal and the 
postpartum periods. In the regression model, the depend-
ent variables (EQ-5D-3L index scores and the EQ-VAS 
score) were characterised by a continuous variable, which 
followed an approximately normal distribution. The model 
was tested for sensitivity by the forward selection procedure 
(e.g. including and excluding specific variables) with the 
robust standard error. The predictor variables were included 
in the adjusted model only if any label of the predictor was 
significant at ≤ 5% risk level in the unadjusted linear regres-
sion model which was used to adjust for the effects of other 
potential confounders. Insignificant predictors were not 
included in the adjusted model. The study also looked at 
interaction effects in the regression models. A number of 

diagnostics were performed in the regression analyses, such 
as multicollinearity, heteroscedasticity and specification 
errors. Multicollinearity was examined using the variance 
inflation factor test. Heteroscedasticity was examined using 
the Cook–Weisberg test. Specification errors of the model 
were detected using the Ramsey RESET test. The statisti-
cally significant level was considered a P value of ≤ 0.05. 
All data analyses were performed using statistical software 
Stata/SE 13 (StataCorp, College Station, TX, USA).

Ethics approval

The study protocol approval was received from two relevant 
ethics bodies: the ‘Research Review Committee’ (RRC) 
and the ‘Ethical Review Committee’ (ERC) of the Inter-
national Centre for Diarrhoeal Disease Research, Bangla-
desh (ICDDR,B), Dhaka, Bangladesh. The research Ethical 
Approval Number was PR-14119.

Results

Background characteristics

Data from 465 pregnant women were included in the analy-
sis (Table 2). Among the participants, a higher percentage 
(63%) were young adults (19 to 25 years) followed by those 
aged 26 to 30 years (20%). Approximately 50% of the moth-
ers were married before they were 21 years of age and 69% 
of mothers had completed secondary education. Moreover, 
33% of the participants’ husbands were informal workers 
(e.g. rickshaw pullers, shopkeepers and restaurant workers) 
and 47% of the women’s households had five or more mem-
bers. Approximately 59% of mothers received the recom-
mended number (4 or more visits) of antenatal consultations, 
followed by 34% for intermediate (2 to 3 visits) and only 6% 
for inadequate (1 visit). The majority (94%) had taken iron 
pills during pregnancy, and among them 88% gained weight 
in the 24 gestational weeks of pregnancy. In addition, 57% 
of women had sought their first postnatal consultation by 
healthcare providers in the 6-week postpartum period, and 
14% had received their second consultation; however, 28% 
did not receive any postnatal care services.

Distribution of reported health states 
across the mode of delivery

Figure 1 shows the percentage of self-reported health prob-
lems across the model of delivery in the perinatal and post-
partum periods. Overall, self-reported health status improved 
from the perinatal to the postnatal period. Approximately 
78% of women who delivered by caesarean reported health 
problems related to mobility during the perinatal period, 
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followed by episiotomy (72%) and vaginal (38%) deliveries, 
which was significantly improved in the postpartum period. 
Also, among the three levels of mobility, 60% of the women 
experienced health problems at the perinatal period, whereas 
in the postpartum period, only 15% of mothers reported 
health problems. There was a significant improvement in 
health status between the two periods for 45% of mothers. 
Overall, approximately 50% of the women reported extreme 
health problems in their self-care activities, which was also 
a significant improvement over the postpartum period. This 
experience was observed more often among mothers who 
delivered by caesarean (76%) at the perinatal period com-
pared to mothers who delivered by vaginal (32%) or with 
an episiotomy (52%). However, this improved significantly 
in the postpartum period. Regarding pain or discomfort, 
approximately 90% of women who delivered by caesarean 
or had an episiotomy reported some or extreme problems, 
which was significantly reduced at the postpartum period to 
52% and 42%, respectively. Approximately 80% of women 
who delivered by caesarean reported some/extreme prob-
lems for their usual activities at the perinatal period, but this 
percentage was significantly lower (12%) in the postpartum 
period. Similar patterns were observed for anxiety or depres-
sion among all women in the perinatal and postnatal periods.

Distribution of quality‑of‑life (EQ‑5D index) scores 
across pregnant women’s characteristics (for RQ‑1)

The average EQ-5D index score during the perinatal period 
was found to be higher for the 26–30 years age group, 
whereas in the postpartum period, the score was highest in 
the 19–25 years age group (Table 3). The highest improve-
ment score was for women more than 30 years of age. The 
average EQ-VAS score value for the postpartum period 
was higher for mothers more than 30 years and lowest for 
teenage mothers. In the postpartum period, the average 
EQ-5D score value was comparatively higher for moth-
ers in the 19–25 years age group and lowest for both the 
26–30 and > 30 years age groups. The improvement in the 
EQ-VAS score was dominated by young adult women. Fur-
thermore, significant improvements in health status were 
observed among higher educated mothers in the perinatal 
and postpartum periods. The women who had received an 
inadequate number of antenatal consultations reported poor 
health status in the perinatal and postpartum periods. Simi-
larly, women who delivered by caesarean or had an episi-
otomy experienced poor health status in the perinatal and 
postnatal periods. Furthermore, women who had taken iron 
pills or experience gestational weight gain during pregnancy 
resulted in a higher EQ-5D index score in both periods. A 
similar pattern of results was also revealed in the EQ-VAS 
score where the values were similar for both periods. An 
examination of wealth quintiles exhibited that women who 

Table 2   Background characteristics of study participants (N = 465)

a Wealth quintile was constructed using principal component analysis 
for durable household assets

Variables Frequency, n (%) 95% CI

Age of mother in years (mean ± SD) 23.44 ± 4.58 (23.02, 23.85)
Age group (years)
 < 19 45 (9.68) (7.30, 12.73)
 19–25 293 (63.01) (58.51, 67.30)
 26–30 93 (20.00) (16.60, 23.90)
 > 30 34 (7.31) (5.26, 10.07)

Mother educational background
 No education 11 (2.37) (1.31, 4.23)
 Primary education 75 (16.13) (13.05, 19.77)
 Secondary 319 (68.60) (64.22, 72.67)
 Higher secondary and higher 60 (12.90) (10.14, 16.28)

Husband occupation
 Salaried employee 90 (19.35) (16.00, 23.22)
 Business 133 (28.60) (24.66, 32.90)
 Farmer 11 (2.37) (1.31, 4.23)
 Informal worker 154 (33.12) (28.97, 37.54)
 Others 77 (16.56) (13.44, 20.23)

Household size
 < 4 Members 63 (13.55) (10.72, 16.98)
 4–5 Members 180 (38.71) (34.37, 43.24)

  > 5 Members (ref) 222 (47.74) (43.22, 52.30)
Birth order
 1 205 (44.09) (39.62, 48.65)
 2–3 223 (47.96) (43.43, 52.52)
 > 3 37 (7.96) (5.81, 10.80)

Number of ANC visits
 Inadequate (1) 31 (6.67) (4.72, 9.34)
 Intermediate (2–3) 161 (34.62) (30.42, 39.08)
 Adequate (4 or 4+) 273 (58.71) (54.16, 63.12)

Iron pill intake
 Yes 441 (94.84) (92.40, 96.52)
 No 24 (5.16) (3.48, 7.60)

Gestational weight gain (first 6 months)
 Yes 411 (88.39) (85.13, 91.01)
 No 54 (11.61) (8.99, 14.87)

Postnatal care visits
 None 133 (28.60) (24.66, 32.90)
 1st visit 266 (57.20) (52.64, 61.65)
 2nd or more visits 66 (14.19) (11.30, 17.68)

Mode of delivery
 Normal vaginal 193 (41.51) (37.09, 46.06)
 Caesarean 171 (36.77) (32.49, 41.27)
 Episiotomy 101 (21.72) (18.19, 25.72)

Wealth quintilea

 Lowest 20% 93 (20.00) (16.60, 23.90)
 2nd 93 (20.00) (16.60, 23.90)
 3rd 93(20.00) (16.60, 23.90)
 4th 99 (21.29) (17.79, 25.26)
 Upper 20% 87 (18.71) (15.41, 22.53)
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lived in disadvantaged socioeconomic households experi-
enced significantly lower health status in both periods com-
pared with the women from the uppermost wealth quintile.

In addition, analyses included overall test of reliability, 
validity and responsiveness of the EQ-5D-3L index score 
and EQ-VAS scores for the perinatal and postpartum peri-
ods. Moderate to large ICCs were observed in terms of 
the EQ-5D-3L index score and EQ-VAS score in most of 
the pairwise comparisons (Table 4). Further, both scores 
exhibited a higher ICC in the postpartum period compared 
with the perinatal period. Thus, the EQ-5D-3L index and 
EQ-VAS scores seem to be reliable, in particular in meas-
uring quality of life with pregnant women in both periods. 
The correlation coefficients were identified as having only 
a small negative value related to the EQ-5D-3L index score 
and EQ-VAS score for both periods, which may explain the 
low construct validity. In terms of responsiveness, the ESs of 
the EQ-5D-3L index score and EQ-VAS score were shown 
to be significantly small to medium in scale.

Factors influencing the quality‑of‑life outcomes 
among pregnant mothers over the perinatal 
and postpartum periods (for RQ‑2)

The factors influencing quality-of-life (using the EQ-5D 
index and EQ-VAS) scores across participant’s characteris-
tics in the perinatal period (Table 5) and postpartum periods 
(Table 6) are shown. The Cook–Weisberg diagnostic test 

shows that heteroscedasticity was not present in themodel. 
The VIF test shows that there was no multicollinearity prob-
lem in the model. Adolescent mothers (< 19 years of age) 
tended to report the worst quality-of-life outcomes in the 
perinatal and postpartum periods. Mothers who had received 
inadequate antenatal consultations reported low quality-of-
life scores during both the perinatal and postpartum peri-
ods. Similarly, in the postpartum period, mothers who had 
received a limited number of antenatal consultations (0 or 
1) had significantly lower quality-of-life scores compared 
with mothers who had received the recommended antenatal 
services (4 or more). Similarly, mothers who had delivered 
by caesarean section reported significantly poorer health in 
both the perinatal and postpartum periods. Furthermore, 
mothers who gained gestational weight in the first 24 gesta-
tion weeks experienced significantly improved health com-
pared with mothers who did not gain gestational weight in 
the perinatal period. Mothers who lived in disadvantaged 
socioeconomic status households were more likely to report 
poor quality-of-life scores in both periods. In the postpartum 
period, women who had received the standard number of 
postnatal care visits reported significantly better quality-of-
life score. Similar findings were also observed regarding the 
EQ-VAS scores. Being an adolescent mothers, inadequate 
antenatal and postnatal consultations, as well as living in 
poor socioeconomic status households were all significantly 
associated with lower quality-of-life score in both periods. 
These results were supported by the EQ-VAS scores given 
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Fig. 1   Distribution of reported moderate or severe health problems of mother by the modes of delivery across health states
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Table 3   Distribution of quality-of-life outcomes (using EQ-5D index and EQ-VAS scores) by characteristics during the perinatal and postnatal 
periods

Variables Number of 
participants 
(N)

EQ-5D index scores EQ-VAS scores

Perinatal period Postnatal period Changed mean 
scores (95% CI)a

Perinatal period Postnatal period Changed mean 
scores (95% CI)a

Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Age of mothers (years)
 < 19 45 0.40 (0.44) 0.70 (0.15) 0.30* (0.20, 0.50) 0.65 (0.20) 0.75 (0.08) 0.10* (0.03, 0.15)
 19–25 293 0.49 (0.41) 0.85 (0.23) 0.36* (0.31, 0.41) 0.72 (0.18) 0.87 (0.13) 0.15* (0.12, 0.18)
 26–30 93 0.51 (0.38) 0.84 (0.18) 0.33* (0.24, 0.41) 0.72 (0.18) 0.85 (0.13) 0.13* (0.08, 0.18)
 > 30 34 0.49 (0.43) 0.89 (0.11) 0.40* (0.25, 0.55) 0.73 (0.16) 0.85 (0.12) 0.12* (0.05, 0.19)

Mother education level
 No formal 

education
11 0.74 (0.23) 0.92 (0.11) 0.18§ (0.02, 0.34) 0.71 (0.22) 0.89 (0.10) 0.18* (0.03, 0.33)

 Primary educa-
tion

75 0.51 (0.44) 0.88 (0.14) 0.37* (0.26, 0.48) 0.72 (0.18) 0.88 (0.10) 0.16* (0.11, 0.21)

 Secondary 
education

319 0.49 (0.41) 0.86 (0.22) 0.37* (0.32, 0.42) 0.73 (0.18) 0.87 (0.13) 0.80* (0.77, 0.83)

 Higher second-
ary and higher

60 0.45 (0.40) 0.83 (0.26) 0.38* (0.26, 0.50) 0.69 (0.18) 0.87 (0.12) 0.14§ (0.12, 0.16)

Husband occupation
 Salaried 

employee
90 0.53 (0.37) 0.84 (0.24) 0.31* (0.22, 0.40) 0.75 (0.18) 0.87 (0.13) 0.12* (0.07, 0.17)

 Business 133 0.49 (0.40) 0.87 (0.21) 0.38* (0.30, 0.46) 0.72 (0.18) 0.88 (0.12) 0.16* (0.12, 0.20)
 Farmer 11 0.49 (0.45) 0.84 (0.21) 0.35* (0.27, 0.43) 0.73 (0.15) 0.85 (0.11) 0.12* (0.00, 0.24)
 Informal worker 154 0.39 (0.40) 0.93 (0.11) 0.54* (0.28, 0.80) 0.71 (0.19) 0.87 (0.12) 0.16* (0.12, 0.20)
 Others 77 0.49 (0.41) 0.88 (0.18) 0.39* (0.29, 0.49) 0.71 (0.18) 0.87 (0.12) 0.16* (0.11, 0.21)

Household size
 < 4 Members 63 0.47 (0.43) 0.88 (0.14) 0.41* (0.30, 0.52) 0.71 (0.19) 0.87 (0.13) 0.16* (0.10, 0.22)
 4–5 Members 180 0.50 (0.40) 0.86 (0.21) 0.36* (0.29, 0.43) 0.72 (0.18) 0.88 (0.12) 0.16* (0.13, 0.19)
 > 5 Members 222 0.50 (0.42) 0.85 (0.23) 0.35* (0.29, 0.41) 0.73 (0.18) 0.86 (0.13) 0.13* (0.10, 0.16)

Parity
 1 205 0.44 (0.42) 0.86 (0.23) 0.42* (0.35, 0.49) 0.69 (0.19) 0.87 (0.13) 0.18* (0.15, 0.21)
 2–3 223 0.55 (0.38) 0.86 (0.20) 0.31* (0.25, 0.37) 0.75 (0.17) 0.87 (0.12) 0.12* (0.09, 0.15)

  > 3 37 0.45 (0.49) 0.83 (0.19) 0.38* (0.21, 0.55) 0.71 (0.20) 0.84 (0.09) 0.13* (0.06, 0.20)
Antenatal care visits
 Inadequate (1) 31 0.37 (0.53) 0.80 (0.26) 0.43* (0.26, 0.68) 0.70 (0.22) 0.88 (0.13) 0.18* (0.09, 0.27)
 Intermediate 

(2–3)
161 0.55 (0.37) 0.84 (0.22) 0.29* (0.22, 0.36) 0.74 (0.18) 0.86 (0.13) 0.12* (0.09, 0.15)

 Adequate (4 or 
4+)

273 0.48 (0.41) 0.87 (0.20) 0.39* (0.34, 0.44) 0.71 (0.18) 0.88 (0.12) 0.17* (0.14, 0.20)

Iron pill intake
 Yes 441 0.49 (0.41) 0.86 (0.21) 0.37* (0.33, 0.41) 0.72 (0.18) 0.87 (0.13) 0.15* (0.13, 0.17)
 No 24 0.55 (0.44) 0.88 (0.21) 0.33§ (0.13, 0.53) 0.74 (0.19) 0.87 (0.11) 0.13* (0.04, 0.22)

Gestational weight gain
 Yes 411 0.48 (0.41) 0.85 (0.21) 0.37* (0.33, 0.41) 0.72 (0.18) 0.87 (0.12) 0.15* (0.13, 0.17)
 No 54 0.61 (0.39) 0.89 (0.19) 0.28§ (0.16, 0.40) 0.72 (0.19) 0.87 (0.12) 0.15§ (0.09, 0.21)

Mode of delivery
 Normal vaginal 193 0.55 (0.38) 0.90 (0.23) 0.35* (0.25, 0.40) 0.70 (0.38) 0.83 (0.23) 0.13* (0.09, 0.21)
 Caesarean 171 0.39 (0.41) 0.79 (0.19) 0.40* (0.31, 0.45) 0.60 (0.41) 0.75 (0.19) 0.15* (0.11, 0.19)
 Episiotomy 101 0.40 (0.35) 0.82 (0.27) 0.42§ (0.35, 0.49) 0.61 (0.35) 0.80 (0.27) 0.19* (0.15, 0.29)

Postnatal care visits
 None 133 0.59 (0.40) 0.93 (0.12) 0.34* (0.27, 0.41) 0.76 (0.18) 0.90 (0.10) 0.14* (0.10, 0.18)
 1st visit 266 0.47 (0.41) 0.83 (0.22) 0.36* (0.30, 0.42) 0.71 (0.18) 0.86 (0.13) 0.15* (0.12, 0.18)
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in Table 6. The present study also examined the interaction 
effects of health status in relation to RQ-2 by examining: 
mother educational level verses the frequency of antenatal 
care in the perinatal model; mode of delivery versus gesta-
tional weight gain in the perinatal model and mother educa-
tional level versus the frequency of postpartum care in the 
postpartum period. The results of these interaction effects 
were excluded because the effects were only significant at a 
borderline risk level (P = 0.089).

Discussion

This study examined the HRQoL of pregnant women aged 
between 18 and 42 years across two time periods (perinatal 
and postpartum). Overall, the HRQoL of women improved 
significantly from the perinatal to the postpartum period. 

However, approximately 58% of mothers experienced some/
extreme health problems across all of the health states of 
EQ-5D (mobility, self-care, usual activities, pain or dis-
comfort and anxiety or depression) in the perinatal period, 
whereas a significant improvement was found in the post-
partum period. Haas et al. [39] support this finding, as they 
found prior to pregnancy the majority of women reported 
being in good health, which then persists throughout preg-
nancy. However, a large number of women experience sig-
nificant reductions in various aspects of physical and mental 
health functions, which may continue during the postpar-
tum period. Different factors, such as access to sufficient 
and healthy food, hygienic living environments and health 
awareness during the perinatal period, have been signifi-
cantly correlated with HRQoL outcomes [10, 27, 40, 41]. 
In the pregnancy period, different levels of symptoms might 
also be a significant determinant for reduced quality-of-life 

*, §Significant at 0.1% and 1% risk level, respectively
a Two sample mean test (t test) performed

Table 3   (continued)

Variables Number of 
participants 
(N)

EQ-5D index scores EQ-VAS scores

Perinatal period Postnatal period Changed mean 
scores (95% CI)a

Perinatal period Postnatal period Changed mean 
scores (95% CI)a

Mean (SD) Mean (SD) Mean (SD) Mean (SD)

 2nd or more 
visits

66 0.43 (0.39) 0.81 (0.26) 0.38§ (0.27, 0.49) 0.68 (0.16) 0.85 (0.13) 0.17* (0.12, 0.22)

Wealth quintile
 Lowest 20% 93 0.35 (0.39) 0.65 (0.19) 0.30* (0.22, 0.38) 0.60 (0.18) 0.86 (0.12) 0.10§ (0.08, 0.16)
 2nd 93 0.48 (0.42) 0.89 (0.15) 0.41* (0.32, 0.50) 0.70 (0.19) 0.89 (0.10) 0.19* (0.15, 0.23)
 3rd 93 0.47 (0.45) 0.83 (0.25) 0.36* (0.25, 0.47) 0.73 (0.18) 0.86 (0.14) 0.13§ (0.08, 0.18)
 4th 99 0.52 (0.40) 0.83 (0.25) 0.31* (0.22, 0.40) 0.74 (0.18) 0.86 (0.14) 0.12§ (0.07, 0.17)
 Upper 20% 87 0.43 (0.38) 0.86 (0.20) 0.43* (0.34, 0.52) 0.70 (0.18) 0.88 (0.11) 0.18* (0.14, 0.22)

Overall N = 465 0.49 (0.41) 0.86 (0.21) 0.36* (0.32, 0.40) 0.72 (0.18) 0.87 (0.12) 0.15 (0.13, 0.17)

Table 4   Overall test for 
reliability, validity and 
responsiveness of EQ-5D-3L 
index score and EQ-VAS score 
for both perinatal and postnatal 
periods

*, §Significant at 0.1% and 1% risk level, respectively

Measure Overall values Periods

Perinatal values Postnatal values

EQ-5D-3L index score (mean ± SD) 0.67 ± 0.31 0.49 ± 0.41 0.86 ± 0.21
EQ-VAS score (mean ± SD) 0.79 ± 0.15 0.72 ± 0.18 0.87 ± 0.12
Correlation coefficient
 EQ-5D-3L index score − 0.23* − 0.21* − 0.24*
 EQ-VAS score − 0.25* − 0.23* − 0.26*

Intraclass correlation coefficient (ICC)
 EQ-5D-3L index score 0.60§ 0.45* 0.74*
 EQ-VAS score 0.73* 0.56* 0.89*

Effect size (for absolute mean difference)
 EQ-5D-3L index score 0.37* 0.23§ 0.50*
 EQ-VAS score 0.47* 0.30§ 0.64*
 Changed score 0.40* 0.26§ 0.53*
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Table 5   Factors influencing health-related quality of life in the perinatal period

Variables EQ-5D index score EQ-VAS score

Model-1 Model-2 Model-3 Model-4

Unadjusted βa (95% CI) Adjusted βa (95% CI) Unadjusted βa (95% CI) Adjusted βa (95% CI)

Age of mothers (years)
 < 19 − 0.10* (− 0.19, − 0.07) − 0.12* (− 0.21, − 0.07) − 0.05* (− 0.09, − 0.02) − 0.05* (− 0.09, − 0.03)
 19–25 0.12 (− 0.14, 0.15) 0.11 (− 0.14, 0.16) 0.02 (− 0.07, 0.06) 0.01 (− 0.06, 0.07)
 26–30 0.02 (− 0.14, 0.18) 0.12 (− 0.17, 0.16) − 0.01 (− 0.08, 0.06) − 0.01 (− 0.08, 0.07)
  > 30 (Ref) Ref Ref Ref Ref

Mother education level
 No formal education 0.29 (0.03, 0.56) – 0.03 (− 0.09, 0.15) –
 Primary education 0.06 (− 0.08, 0.20) – 0.03 (− 0.03, 0.09) –
 Secondary 0.04 (− 0.07, 0.15) – 0.04 (− 0.01, 0.10) –
 Higher secondary and higher (ref) Ref – Ref –

Husband occupation
 Salaried employee (ref) Ref Ref Ref –
 Business − 0.04 (− 0.15, 0.07) − 0.03 (− 0.15, 0.08) − 0.03 (− 0.08, 0.02) –
 Farmer − 0.14 (− 0.40, 0.12) − 0.19 (− 0.45, 0.07) − 0.02 (− 0.14, 0.09) –
 Informal worker − 0.09* (− 0.15, − 0.06) − 0.08§ (− 0.19, − 0.03) − 0.04 (− 0.09, 0.01) –
 Others − 0.03 (− 0.16, 0.09) − 0.01 (− 0.14, 0.12) − 0.05 (− 0.10, 0.01) –

Household size
  < 4 Members − 0.02 (− 0.10, 0.10) – − 0.04 (− 0.07, 0.08) –
 4–5 members 0.11 (− 0.05, 0.21) – 0.06 (− 0.03, 0.12) –

  > 5 Members (ref) Ref – Ref –
Parity
 1 − 0.01 (− 0.16, 0.13) – − 0.02 (− 0.08, 0.04) –
 2–3 0.10 (− 0.05, 0.24) – 0.04 (− 0.03, 0.10) –

  > 3 (Ref) Ref – Ref –
Number of ANC visits
 Inadequate (1) − 0.11* (− 0.17, − 0.04) − 0.16* (− 0.32, − 0.12) − 0.11* (− 0.12, − 0.09) − 0.06* (− 0.08, − 0.04)
 Intermediate (2–3) 0.07 (− 0.01, 0.15) 0.05 (− 0.03, 0.14) 0.03 (− 0.01, 0.06) 0.03 (− 0.01, 0.06)
 Adequate (4 or 4+) (ref) Ref Ref Ref Ref

Gestational weight gain
 Yes 0.08* (0.02, 0.10) 0.13* (0.10, 0.17) 0.08* (0.04, 0.11) 0.05* (0.01, 0.14)
 No (ref) Ref Ref Ref Ref

Mode of delivery
 Normal vaginal (ref) Ref Ref Ref Ref
 Caesarean − 0.12* (− 0.18, − 0.09) − 0.16* (− 0.28, − 0.10) − 0.15* (− 0.22, − 0.11) − 0.16* (− 0.28, − 0.10)
 Episiotomy − 0.09§ (− 0.14, − 0.06) − 0.10 (− 0.16, 0.12) − 0.11§ (− 0.18, − 0.08) − 0.09 (− 0.14, 0.08)

Postnatal care visits
 None (ref) na na na na
 1st visit
 2nd or more visits

Wealth quintile
 Lowest 20% − 0.14* (− 0.22, − 0.09) − 0.17* (− 0.31, − 0.12) − 0.05* (− 0.08, − 0.02) − 0.07* (− 0.09, − 0.05)
 2nd 0.06 (− 0.06, 0.18) 0.07 (− 0.05, 0.2) 0.01 (− 0.05, 0.06) 0.01 (− 0.04, 0.07)
 3rd 0.04 (− 0.08, 0.16) 0.05 (− 0.07, 0.18) 0.03 (− 0.02, 0.08) 0.03 (− 0.02, 0.09)
 4th 0.10 (− 0.02, 0.22) 0.18* (0.11, 0.23) 0.04 (− 0.01, 0.09) 0.04 (− 0.01, 0.10)
 Upper 20% (ref) Ref Ref Ref Ref

Constant 0.19* (0.15, 0.25) 0.20* (0.18, 0.22)
Number of observations (N) 465 465 465 465
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outcomes. Nevertheless, limited social support, as well as 
the mode of delivery (e.g. caesarean section), may be poten-
tial predictors of poor HRQoL outcomes in the postpartum 
period.

The study findings showed that adolescent motherhood 
was significantly associated with lower HRQoL compared 
with other mothers during perinatal and postpartum periods. 
This finding is consistent with previous studies [42, 43]. 
These studies found that teenage or early-age mothers expe-
rienced comparatively adverse health status during preg-
nancy as well as the postpartum periods. Factors related to 
lack of health awareness and knowledge in addition to psy-
chological stress due to their first pregnancy experience may 
directly or indirectly negatively influence HRQoL. Support-
ing school-based programs and conducting training in self-
development in terms of health, awareness and knowledge 
hold great promise against early marriage and adolescent 
pregnancy [44]. It is very difficult to predict if school-based 
programs, as well as enhanced school performance, would 
contribute to lower rates of adolescent childbirths. However, 
authors of a previous systematic review recommend that this 
is a feasible and effective path towards improvement [45]. 
The study results show that an adequate ANC consultation 
was significantly associated with better health status during 
pregnancy. Pregnant women who received the recommended 
number of ANC (4 or more) and postnatal care (2 or more) 
visits reported fewer self-reported health problems in both 
the perinatal and postpartum periods. Some previous stud-
ies found that the utilisation of adequate ANC visits was the 
most potent factor, which contributed to promoting mothers’ 
perinatal and postpartum health status [46, 47]. Effective 
and affordable maternal healthcare services might signifi-
cantly contribute to improving maternal health status [48, 
49]. However, this may depend on how well these maternal 
services are delivered in the community [50] and the avail-
ability and affordability of services, such as emergency care 
[51].

The study found that mothers delivering by caesar-
ean experienced a greater number of health problems and 
reported significantly adverse health status compared with 
mothers who had vaginal delivery for both periods. Some 
studies have found that women who delivered by caesarean 
had significantly poor health status in terms of physical func-
tioning [52, 53], psychological [52, 54], social [55, 56], pain 
or discomfort [52, 55, 56] and vitality [55] in comparison 
with mothers delivering vaginally. The negative impact of 
a caesarean delivery on mothers’ HRQoL may be mediated 
through surgical complications, postpartum infection [57], a 
high risk of physical or mental exhaustion, lack of sleep [58] 
and treatment cost [59]. Further studies aimed at identifying 
the supporting financial mechanisms for this concern are 
undoubtedly needed.

Mothers from the lowest socioeconomic households 
experienced disproportionately lower levels of health status 
compared with mothers from higher socioeconomic quintiles 
during both periods. The positive association between health 
and wealth status has been well established [14]. In gen-
eral, mothers from the economically disadvantaged house-
holds have limited access to health facilities [60] and lack 
of opportunities to access both mass media and transporta-
tion [61, 62], which are crucial during pregnancy. Therefore, 
social support and community awareness programs in disad-
vantaged communities including remote-rural areas would 
assist to improve the quality of life of mothers. Policy mak-
ers and health-related authorities should explore and adopt 
measures for addressing the above issues for the betterment 
of maternal health.

This study is the first in Bangladesh to examine the health 
status of pregnant women as well as to determine poten-
tial factors influencing their quality-of-life outcomes in the 
perinatal and postpartum periods. Previous studies measured 
quality of life by incorporating either the perinatal or post-
partum periods, not both. The study findings contribute to 
the practice of health professionals in maternal healthcare 

Table 5   (continued)

Variables EQ-5D index score EQ-VAS score

Model-1 Model-2 Model-3 Model-4

Unadjusted βa (95% CI) Adjusted βa (95% CI) Unadjusted βa (95% CI) Adjusted βa (95% CI)

R-squared (R2) 0.1837 0.1928
F statistic 1.33* 3.65*
Mean VIF (Max) 2.21 (1.31) 2.11 (1.21)
Breusch–Pagan test 7.42* 2.67*
Ramsey RESET test 1.21* 1.28*

na not applicable, ref reference value
*, §Significant at 0.1% and 1% risk level, respectively
a Coefficients (β) derived using multiple linear regression analysis
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Table 6   Factors influencing health-related quality of life in the postpartum period

Variables EQ-5D index score EQ-VAS score

Model-1 Model-2 Model-3 Model-4

Unadjusted βa (95% CI) Adjusted βa (95% CI) Unadjusted βa (95% CI) Adjusted βa (95% CI)

Age of mothers (years)
  < 19 − 0.05* (− 0.07, − 0.03) − 0.06* (− 0.09, − 0.03) − 0.06* (− 0.09, − 0.03) − 0.06* (− 0.09, − 0.04)
 19–25 − 0.03 (− 0.11, 0.04) − 0.08 (− 0.19, − 0.01) 0.03 (− 0.02, 0.07) 0.02 (− 0.03, 0.07)
 26–30 − 0.05 (− 0.13, 0.03) 0.06 (− 0.09, 0.09) 0.02 (− 0.05, 0.05) 0.02 (− 0.05, 0.05)

  > 30 (Ref) Ref Ref Ref Ref
Mother education level
 No formal education 0.10 (− 0.04, 0.23) – 0.02 (− 0.06, 0.10) –
 Primary education 0.05 (− 0.02, 0.12) – 0.02 (− 0.03, 0.06) –
 Secondary 0.03 (− 0.03, 0.09) – 0.05 (− 0.03, 0.08) –
 Higher secondary and higher (ref) Ref – Ref –

Husband occupation
 Salaried employee (ref) Ref Ref –
 Business 0.02 (− 0.03, 0.08) – 0.01 (− 0.03, 0.04) –
 Farmer 0.08 (− 0.05, 0.22) – − 0.02 (− 0.10, 0.06) –
 Informal worker 0.03 (− 0.05, 0.06) – − 0.01 (− 0.04, 0.03) –
 Others 0.04 (− 0.03, 0.10) – − 0.01 (− 0.04, 0.04) –

Household size
 < 4 Members − 0.01 (− 0.16, 0.13) – − 0.02 (− 0.08, 0.04) –
 4–5 Members 0.10 (− 0.05, 0.24) – 0.04 (− 0.03, 0.10) –

  > 5 Members (ref) Ref – Ref –
Parity
 1 0.04 (− 0.04, 0.11) – 0.05 (− 0.01, 0.08) –
 2–3 0.03 (− 0.04,0.11) – 0.03 (− 0.10, 0.07) –

  > 3 (Ref) Ref – Ref –
Number of ANC visits
 Inadequate (1) − 0.08* (− 0.11, − 0.04) − 0.07* (− 0.10, − 0.03) − 0.08* (− 0.12, − 0.03) − 0.07* (− 0.12, − 0.04)
 Intermediate (2–3) − 0.03 (− 0.08, 0.01) − 0.05 (− 0.10, − 0.01) − 0.02 (0.01, − 1.52) − 0.02 (− 0.04, 0.01)
 Adequate (4 or 4+) (ref) Ref Ref Ref Ref

Gestational weight gain
 Yes 0.04* (0.02, 0.06) 0.04* (0.02, 0.07) 0.12* (0.08, 0.16) 0.01 (− 0.03, 0.04)
 No (ref) Ref Ref Ref Ref

Mode of delivery
 Normal vaginal (ref) Ref Ref Ref Ref
 Caesarean − 0.10* (− 0.15, − 0.08) − 0.13* (− 0.20, − 0.09) − 0.17* (− 0.24, − 0.12) − 0.16* (− 0.28, − 0.10)
 Episiotomy 0.06§ (0.02, 0.08) 0.05 (− 0.03, 0.12) 0.08§ (0.03, 0.12) 0.04 (− 0.01, 0.07)

Postnatal care visits
 None (ref) 0.03 (− 0.03, 0.08) 0.03 (− 0.02, 0.09) 0.02 (− 0.01, 0.05) 0.02 (− 0.01, 0.06)
 1st visit 0.13* (0.07, 0.19) 0.14* (0.08, 0.20) 0.05* (0.01, 0.09) 0.06§ (0.02, 0.09)
 2nd or more visits 0.03 (− 0.03, 0.08) 0.03 (− 0.02, 0.09) 0.02 (− 0.01, 0.05) 0.02 (− 0.01, 0.06)

Wealth quintile
 Lowest 20% − 0.06* (− 0.09, − 0.03) − 0.08* (− 0.10, − 0.06) − 0.05* (− 0.08, − 0.02) − 0.07§ (− 0.09, − 0.02)
 2nd 0.03 (− 0.03, 0.10) 0.03 (− 0.03, 0.09) 0.01 (− 0.03, 0.05) 0.01 (− 0.03, 0.05)
 3rd − 0.02 (− 0.08, 0.04) − 0.03 (− 0.09, 0.03) − 0.02 (− 0.06, 0.01) − 0.02 (− 0.06, 0.01)
 4th 0.06* (0.02, 0.09) 0.03* (0.01, 0.05) 0.04 (0.02, 0.08) − 0.02 (− 0.06, 0.02)
 Upper 20% (ref) Ref Ref Ref Ref

Constant 0.12* (0.80, 0.20) 0.10* (0.08, 0.18)
Number of observations (N) 465 465 465 465
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services, including antenatal, postnatal, as well as obstet-
rics. Expanding the participation of perinatal and postpar-
tum mothers in the modes of their healthcare may improve 
the quality of their healthcare and improvement in their 
QoL outcomes. Determinants of HRQoL among perinatal 
and postpartum women in this study are similar to findings 
of earlier research. Therefore, findings from this study are 
instructive for designing appropriate and efficient health pro-
motion programs or interventions that permit women to sus-
tain better health for themselves and their newborn babies.

The present study has several limitations. Measuring 
quality of life is widely perceived to have substantial poten-
tial as an endpoint in health outcomes research; however, 
results are partially dependent upon study methods and 
outcome variables of interest [63]. The participants of the 
present study were derived from the protocol “Introducing 
a Group Prenatal Care Model in Bangladesh” [16], wherein 
quality of life of women during the course of pregnancy 
might change for independent study designs as well as appli-
cation of survey instruments. For this study, data were gath-
ered from mothers in the perinatal and postnatal periods. 
The length of survey periods might introduce uncontrolled 
bias [52], as changes in quality of life are not instantaneous 
and might emerge only after time, which was not captured in 
this study. Due to funding restrictions the current study was 
conducted in a publicly operated MCWC and only mothers 
who came to this health facility were included. Therefore, 
we were unable to consider pregnant women who received 
maternal care from the other health facilities (e.g. private 
clinics, community clinics, secondary or tertiary hospitals). 
Further, this study did not consider woman who had no 
access to healthcare facilities at all. The present study could 
not confirm the impact on quality of life as a result of the 
intervention due to a paucity of clinical evidence and the 
study design (e.g. clinical study, randomised control trial). 
The results indicated a strong association with levels of edu-
cation as well as demographic and socio-cultural indicators, 

which may not be relevant in other parts of the country. 
However, the language, culture and social norms of many 
Bangladeshi mothers are relatively homogeneous. Finally, 
the cross-sectional nature of this study does not permit to 
the drawing of inferences in terms of causal–effect associa-
tions. In this context, longitudinal studies are required to 
precisely investigate which factors may affect perinatal and 
postpartum women’s health.Further research is needed into 
women’s preferences for maternal healthcare services [64] 
and their experiences within the Bangladesh maternity sys-
tem. Further, an exploration of maternity healthcare changes 
designed to reduce or modify controllable parameters that 
are associated with adverse outcomes is also urgently 
needed.

Conclusions

Overall, the self-reported health status of pregnant moth-
ers improved from the perinatal to the postnatal period. 
Approximately half of the mothers claimed some/extreme 
health problems across all of the measured aspects (mobil-
ity, self-care, usual activities, pain or discomfort and anxi-
ety or depression) in the perinatal period. By contrast, a 
significant improvement of health status was observed in the 
postnatal period. Findings of this study would be helpful for 
policymakers to design new health interventions to address 
some of the contributing factors to poor health for moth-
ers in Bangladesh. This might include promoting adequate 
access to quality pre-delivery care and exercise during preg-
nancy. These initiatives might directly or indirectly influence 
better health status for mothers during the course of their 
pregnancy.
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Variables EQ-5D index score EQ-VAS score

Model-1 Model-2 Model-3 Model-4

Unadjusted βa (95% CI) Adjusted βa (95% CI) Unadjusted βa (95% CI) Adjusted βa (95% CI)
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na not applicable, ref reference value
*, §Significant at 0.1% and 1% risk level, respectively
a Coefficients (β) derived using multiple linear regression analysis
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