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Abstract

Background: The objectives of this study are to document the trend on utilisation of four or more (4+) antenatal
care (ANC) over the last 22 years period and to explore the determinants and inequity of 4+ ANC utilisation as
reported by the last two Bangladesh Demographic and Health surveys (BDHS) (2011 and 2014).

Methods: The data related to ANC have been extracted from the BDHS data set which is available online as an
open source. STATA 13 software was used for organising and analysing the data. The outcome variable considered
for this study was utilisation of 4+ ANC. Trends of 4+ ANC were measured in percentage and predictors for 4+ ANC
were measured through bivariate and multivariable analysis. The concentration index was estimated for assessing
inequity in 4+ ANC utilisation.

Results: Utilisation of 4+ ANC has increased by about 26% between the year 1994 and 2014. Higher level of education,
residing in urban region and richest wealth quintile were found to be significant predictors. The utilisation of 4+ ANC
has decreased with increasing parity and maternal age. The inequity indices showed consistent inequities in 4+ ANC
utilisation, and such inequities were increased between 2011 and 2014.

Conclusions: In Bangladesh, the utilisation of any ANC rose steadily between 1994 and 2014, but progress in terms of
4+ ANC utilisation was much slower as the expectation was to achieve the national set target (50%: 4+ ANC utilisation)
by 2016. Socio-economic inequities were observed in groups that failed to attend a 4+ ANC visit. Policymakers should
pay special attention to increase the 4+ ANC coverage where this study can facilitate to identify the target groups
whom need to be intervened on priority basis.
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Background
Although Bangladesh has made a remarkable progress in
achieving the targets for Millennium Development Goals
(MDGs) 4 and 5, maternal mortality ratio (MMR) (170
per 100,000 live births) [1] and neonatal mortality rate
(NMR) (28 per 1000 live births) [2] are still considerably
high. One of the major reasons for these high mortality
rates is low utilisation of maternal health services such
as antenatal care (ANC), skilled birth attendance (SBA)
at delivery and postnatal care (PNC) [3].
ANC by a medically trained provider is a fundamental

determinant for ensuring safe delivery practices that

plays an important role to prevent, detect and treat the
women from fetal loss or complications related to preg-
nancy. Evidence suggests that good quality ANC can re-
duce maternal and perinatal morbidity and mortality [4]
by identifying women at risk of suffering anaemia, preg-
nancy induced hypertension and preterm labour [5–7]. It
is well documented that ANC use has a protective impact
on the pregnancy outcomes including low birth weight
and preterm births [6–8]. ANC educates pregnant women
about the warning signs and symptoms of birth spacing
and family planning issues [9]. Also, evidence shows
that ANC increases the use of a SBA (doctor, nurse or
midwife) during delivery and postnatal care [10].
However, certain predictors ranged from health system

to user’s attributes are responsible for ANC utilisation
particularly in developing countries like Bangladesh. These
are availability, accessibility, quality of ANC, women’s
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socio-economic status, demographic factors, women’s
education, perceived knowledge, cultural beliefs, and pre-
vious obstetric history [11–13].
The quality of ANC is measured by three dimen-

sions—number of visits, timing of initiation of care and
inclusion of all recommended components of care [14].
Total number of ANC visits has a significant impact on
a number of pregnancy outcomes [15, 16]. A study from
Bangladesh found that women who had one or no ANC
visit were two times more likely to suffer from a peri-
natal death compared with women who had three or
more ANC visits [17].
The World Health Organization (WHO) recommends

that every pregnant woman should have a minimum of
four focused antenatal visits [18]. Though the import-
ance of this recommended four focused ANC visits and
its positive effects are already documented by several
studies [19–21], the proportion of the women utilising
four or more (4+) ANC is not still at satisfactory level.
Globally, only about 55% of pregnant women utilised the
recommended minimum four times antenatal care dur-
ing the period 2005–2012. If we look at only the low-
income countries in the same period, the situation is
much worse (37%) [18].
The recent Bangladesh Demographic and Health Survey

(BDHS) 2014 data has reported that the majority of the
pregnant women (64%) in Bangladesh receive ANC from
the medically trained providers, such as qualified doctor,
nurse, midwife or paramedic, family welfare visitor (FWV),
community skilled birth attendant (CSBA), medical assist-
ant (MA) or sub-assistant community medical officer
(SACMO). The facilities which provide ANC services can
vary in Bangladesh, such as community clinic and family
welfare center at union level, upazila health complexes at
sub-district level and district and tertiary hospitals at dis-
trict or national level. Moreover, private doctors’ chambers
and NGO clinics also provide ANC services. Though the
utilisation of at least one ANC was around 70%, women
attending for WHO-recommended 4+ ANC was very less
(31%) during that period [3]. These data suggest that
Bangladesh lags behind in reaching the national target of
50% 4+ utilisation by the year 2016. Furthermore, less re-
search has been done to identify the determinants of 4+

utilisation in particular, though several of those were look-
ing at the determinants of ANC utilisation in Bangladesh
in general [22]. Thus, to address this gap and to meet the
target of Sustainable Development Goal (SDG) 3 of in-
creasing 4+ ANC coverage to 98% by 2030 [23], the coun-
try needs a comprehensive strategy and specific milestone.
The present study attempts to identify the determinants

of utilisation and inequity of 4+ ANC utilisation in order
to offer insights to policymakers about the different public
health strategies to increase the coverage of 4+ ANC
in Bangladesh.

Methods
Data source
This paper has used the electronically available BDHS
data from 2011 to 2014 surveys to look at the determi-
nants of 4+ ANC, inequity in utilisation. The study also
reported the trends of 4+ ANC utilisation from all seven
surveys. Data were retrieved from the MEASURE DHS
(Monitoring and Evaluation to Assess and Use Results
Demographic and Health Surveys) website www.measured
hs.com. In total, seven DHSs have been conducted over
the last 22 years period: 1994, 1997, 2000, 2004, 2007,
2011 and 2014. BDHS is a nationally representative sam-
ple survey which provides the information on basic demo-
graphic and health indicators including fertility,
contraceptive knowledge and use, maternal and child
health, nutritional status of mothers and children, aware-
ness of AIDS and domestic violence.

Study population
Women who gave their last birth in the preceding 3 years
of each survey were included as study participants.

Outcome variable
Women who utilised 4+ ANC in their last pregnancy
were considered as outcome variable. The outcome
variable was recoded as a binary variable (yes/no) in the
merged dataset.

Explanatory variable
A set of socio-demographic variables related to the util-
isation of ANC were identified from the survey data,
such as maternal age in years, women education, parity,
residence of participants both by administrative divisions
and by area, religion and wealth quintile. The household
economy represented as wealth quintile were calculated
separately from the available wealth variables such as
housing materials, type of latrines, availability of electri-
city, and ownership of radio and/or television for each
survey year. Principal component and factor analysis
statistical method proposed by Filmer and Gwatkin in
their study was used to compute the wealth quintile for
this study [22, 24, 25].

Data analysis
Trends of 4+ ANC utilisation were calculated from
frequency percentages by the survey years to observe
the changes over time. Also, frequency tabulations were
generated to describe women’s socio-demographic
characteristics and their distributions over two-survey
periods 2011 and 2014, which were compared by using
a chi-squared test. We performed binary logistic regres-
sion to obtain both crude and adjusted odds ratio (OR)
for our outcome variable using the Wald test to assess
the statistical significance at 95% confidence intervals
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(CI). The analysis was adjusted for all the other vari-
ables which might have any confounding effect. Stata
version 13 was used for analysing data.
Inequities in utilisation of 4+ ANC were estimated

across wealth quintiles. We estimated concentration index
as a relative measure among the subgroups of population.
concentration index was estimated using the concentra-
tion curve. The concentration curve represents the cumu-
lative proportion of 4+ ANC utilisation ranked by socio-
economic quintiles of the households against cumulative
proportions of population in the corresponding house-
holds. Then the concentration index is the difference in
twice the area between the concentration curve and the
diagonal [26–28]. The concentration index can range be-
tween −1 and +1, where 0 implies perfect equity, a positive
value implies 4+ ANC utilisation is more concentrated
among the better off and negative value implies such visits
are more concentrated among the less affluent [27, 29].

Results
A total of 16,889 ever married women of reproductive
age, who had their last birth in the 3 years preceding the
survey were included in the last two BDHS, where
BDHS 2011 and BDHS 2014 included 8798 and 8091
women, respectively (Table 1). Of those, only 1323 women
in BDHS 2011 and 1435 women in BDHS 2014 utilised
4+ ANC (Table 2).

Trends of 4+ ANC utilisation
The utilisation of 4+ ANC was relatively less though
there was a rising trend observed over the years. Over-
all, the utilisation of 4+ ANC rose by about 25.7% over
22 years (Fig. 1). In 1994, the proportion of utilising 4+

ANC was 5.5% among the women who had their last
birth in 3 years preceding the survey which increased
to 31.2% in 2014. From the year 1994 to 1997, the pro-
gress was much slower regarding the utilisation of 4+

ANC, while between the years 1997 and 2014 the in-
crease was about 24.8%.

Socio-demographic characteristics of the women surveyed
under BDHS 2011 and 2014
The overall characteristics of study population are tabu-
lated in Table 1.
The majority (two-thirds) of the maternal age group

were attributable to 20–29 years and more than one
third of study population had attained secondary level
of education in both the surveys. The percentage of
women having no education reduced by about 4%
(20.3% in 2011 and 16.4% in 2014) and higher level of
education increased by about 2.5% (7% in 2011 and
9.3% in 2014) in 2014 than in 2011. The proportion of
multiparous women decreased significantly in the year

2014 compared to 2011. However, substantial regional
variation in participation in the survey has also been
observed. Dhaka division had the highest proportion
of women attending the survey while the lowest pro-
portion of women belonged to the Barisal division.

Table 1 Socio-demographic characteristics of the women
surveyed in BDHS 2011 and 2014

Variables Survey year P value

2011 (N = 8798) 2014 (N = 8091)

n (%) n (%)

Age (Years)

≤19 1207 (13.7) 1185 (14.6) 0.00

20–29 5628 (64.0) 4991 (61.7)

30–39 1727 (19.6) 1770 (21.9)

≥40 236 (2.7) 145 (1.8)

Education

No education 1785 (20.3) 1328 (16.4) 0.00

Primary 2712 (30.8) 2264 (28.0)

Secondary 2686 (41.9) 3746 (46.3)

Higher 615 (7.0) 754 (9.3)

Parity

1 2465 (28.0) 3133 (38.7) 0.00

2 2801 (31.8) 2426 (30.0)

3 1708 (19.4) 1301 (16.1)

4 896 (10.2) 641 (7.9)

5 437 (5.0) 289 (3.6)

≥6 490 (5.6) 300 (3.7)

Division

Barisal 491 (5.6) 458 (5.7) 0.00

Chittagong 2018 (22.9) 1748 (21.6)

Dhaka 2732 (31.1) 2831 (35.0)

Khulna 796 (9.0) 611 (7.6)

Rajshahi 2078 (23.6) 1626 (20.1)

Sylhet 682 (7.8) 818 (10.1)

Religion

Muslim 8063 (91.6) 7407 (91.5) 0.79

Hindu and others 735 (8.4) 685 (8.5)

Area

Rural 6840 (77.7) 6036 (74.6) 0.00

Urban 1958 (22.3) 2056 (25.4)

Wealth quintile

Poorest 1033 (11.7) 1837 (22.7) 0.00

2nd quintile 1255 (14.3) 1549 (19.1)

3rd quintile 1698 (19.3) 1566 (19.4)

4th quintile 1954 (22.2) 1603 (19.8)

Richest 2858 (32.5) 1536 (19.0)
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Still, two-thirds of the participants were the inhabitants
of a rural region in both the surveys. Considering reli-
gion, around 91% women were Muslims. The quintile
distribution of the participants was three times higher
in the richest quintile than the poorest (32.5 vs.
11.7%) in 2011, but in 2014 there is less variation ob-
served. During 2011, the lowest two quintile distribu-
tions were less than 15% and in the richest group, it
was over 30%.

Socio-demographic determinants of 4+ ANC utilisation
(2011–2014)
Among all the selected socio-demographic variables,
women aged 30–39 years age group, increased level of
education, residing in the urban area and the richest
wealth quintile were positively associated with the 4+

ANC utilisation (Table 2).
Proportion of utilising 4+ ANC showed a tendency to

decrease with the increasing number of parity in both

Table 2 Factors associated with 4+ ANC utilisation in Bangladesh; BDHS (2011 and 2014)

Predictors 2011 2014

4+ ANC (N = 1323) Adjusted OR (95% CI) 4+ ANC (N = 1435) Adjusted OR (95% CI)

n (%) n (%)

Age

≤19 263 (19.9) 1.00 281 (19.6) 1.00

20–29 837 (63.3) 1.22 (1.00–1.48) 901 (62.8) 1.19 (0.97–1.45)

30–39 215 (16.3) 1.79 (1.31–2.44) 245 (17.1) 1.39 (1.03–1.86)

≥40 8 (0.6) 1.12 (0.47–2.67) 8 (0.6) 0.76 (0.32–1.83)

Education

No education 80 (6.0) 1.00 87 (6.1) 1.00

Primary 243 (18.4) 1.47 (1.11–1.95) 260 (18.1) 1.34 (1.01–1.77)

Secondary 723 (54.6) 2.74 (2.09–3.60) 763 (53.2) 2.00 (1.52–2.62)

Higher 277 (20.9) 6.83 (4.83–9.66) 325 (22.6) 3.62 (2.60–5.06)

Parity

1 625 (47.2) 1.00 686 (47.8) 1.00

2 420 (31.7) 0.78 (0.65–0.94) 466 (32.5) 0.88 (0.74–1.06)

3 191 (14.4) 0.72 (0.56–0.91) 179 (12.5) 0.73 (0.57–0.93)

4 61 (4.6) 0.49 (0.34–0.69) 60 (4.2) 0.59 (0.42–0.85)

5 15 (1.1) 0.26 (0.14–0.47) 32 (2.2) 0.80 (0.50–1.29)

≥6 11 (0.8) 0.22 (0.11–0.43) 12 (0.8) 0.38 (0.19–0.74)

Division

Sylhet 157 (11.9) 1.00 138 (9.6) 1.00

Barisal 217 (16.4) 1.49 (1.11–2.01) 243 (16.9) 1.15 (0.86–1.54)

Chittagong 207 (15.6) 1.02 (0.78–1.33) 286 (19.9) 1.07 (0.83–1.39)

Dhaka 208 (15.7) 1.21 (0.92–1.59) 217 (15.1) 1.37 (1.06–1.77)

Khulna 396 (29.9) 1.69 (1.28–2.24) 404 (28.2) 2.00 (1.52–2.63)

Rajshahi 138 (10.4) 1.93 (1.51–2.48) 147 (10.2) 1.95 (1.53–2.49)

Area

Rural 657 (49.7) 1.00 772 (53.8) 1.00

Urban 666 (50.3) 2.14 (1.84–2.5) 663 (46.2) 1.46 (1.24–1.7)

Wealth quintile

Poorest 76 (5.7) 1.00 151 (10.5) 1.00

2nd quintile 100 (7.6) 1.06 (0.75–1.49) 181 (12.6) 1.21 (0.95–1.56)

3rd quintile 134 (10.1) 0.90 (0.65–1.24) 222 (15.5) 1.33 (1.04–1.70)

4th quintile 270 (20.4) 1.37 (1.01–1.84) 367 (25.6) 2.14 (1.68–2.72)

Richest 743 (56.2) 1.82 (1.36–2.43) 514 (35.8) 3.57 (2.73–4.68)
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the surveys. Women having more kids were less likely to
attend 4+ ANC than the women who was pregnant for
the first time.
It was observed in both the surveys that the women

with increased level of education were more likely to
utilise the 4+ ANC than the women who had no formal
education. Furthermore, the likelihood of utilising 4+

ANC was about two times more among the urban
dwellers than their rural counterparts during both the
surveys. The rich-poor differences on utilising 4+ ANC
were still prominent in between two-survey years. The
richest are 1.82 times (CI: 1.36–2.43; P < 0.005) and 3.6
times (CI: 2.73–4.68; P < 0.005) more likely to utilise
the 4+ ANC services than the poorest group in BDHS
2011 and 2014, respectively. The administrative division
also had an influencing contribution for 4+ ANC util-
isation. The likelihood of those utilising 4+ ANC had
increased in all administrative divisions compared to
those residing in the Sylhet division where the Khulna
and Rajshahi division came as significant in both the
survey years (P < 0.005).

Wealth-related inequity of 4+ ANC utilisation
The concentration index indicated existence of wealth-
related inequity in 4+ ANC utilisation in the year 2011
and 2014. However, such inequities were increased
between 2011 and 2014 (Fig. 2). The values of concen-
tration indices for 4+ ANC utilisation were increased
from 0.227 to 0.253 between these periods.

Discussion
This study has identified that the WHO-recommended
4+ ANC utilisation is on an upward trend in Bangladesh,

from the initial rate of 5.5% in 1994 to 31.2% in 2014
BDHS. However, this figure implies that still two-thirds
do not go for 4+ ANC services comparing the national
target of 50% mentioned in the third 5-year sector pro-
gram Health, Population and Nutrition Sector Develop-
ment Program 2011–2016. The low percentage of 4+

ANC utilisation has also been documented in other
developing countries and postulated that late initiation
of the first ANC could be the contributor of such low
attendance [16, 30, 31]. On the contrary, 4+ ANC util-
isation during pregnancy has already been considered
as a policy priority as a means to ensure high quality
ANC and delivery care in many of the countries across
the world [30, 32]. For example, Bangladesh and
Tanzania have already been shifted to FANC (focused
antenatal care) with 4+ ANC and the first ANC before
4 months of gestational age [32]. However, little is
known about the determinants of 4+ ANC utilisation
particularly in a Bangladesh perspective.
Against this backdrop, the present study has attempted

to explore the contributing factors of 4+ ANC utilisation.
The present study found that pregnant women having
higher education were four to seven times more likely
to utilise 4+ ANC than those women with no formal
education. This finding has similarity with the study
done in Indonesia and some other countries having
similar context [13, 32]. Another study which was done
to identify the determinants of any ANC attendance in
rural Bangladesh has also identified female education as
the positive contributor [13]. Female education implies
women empowerment where she is more mindful about
using health services with expected increase level of
financial and geographical access [33]. Moreover, one

Fig. 1 Trend in attending 4+ antenatal care services (1994–2014)
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study form Nepal also recommended female education
as a policy priority to boost ANC utilisation [30].
The geographical variation of 4+ ANC utilisation has

also been observed in this study where those residing in
the Rajshahi and Khulna division showed better picture
in terms of 4+ ANC utilisation. Dhaka being the capital
city has reported more proportion of women utilising
4+ ANC than Sylhet but did not reveal any statistically
significant association. Thus, further evaluation is re-
quired to identify the factors related to this hindrance.
However, reported high fertility rate, low female liter-
acy rate and comparatively having higher hard-to-
reach area could be considered as the main reasons for
low level of 4+ ANC utilisation for the Sylhet division.
So, it was considered as a reference category to com-
pare how better the situation of other divisions are.
Since city dwellers are blessed with good transport
communication, they could have better access to the
health facility. This in turn reported as the positive
contributor of 4 + ANC utilisation among the women
residing in larger cities and divisions in other parts of
the world like Tanzania [32].
Younger and less parous women were more likely to

utilise 4+ ANC among this study population which is
more in line with other research findings from the
developing countries [12, 34]. Younger women are less

experienced on birthing matters for which they seek more
prenatal visit [32]. On the contrary, a mother having one or
two children at home may get less chance to think about
her own health and the unseen baby in her womb rather
keeping busy with kids rearing and additional household re-
sponsibilities [35]. Moreover, higher prevalence of 4+ ANC
utilisation among 20–29 years of age group can be bet-
ter explained by the predominance of child bearing at
these ages in a Bangladesh context [2].
The result showed significant socio-economic in-

equity exists in utilisation of 4+ ANC in both years.
Therefore, the economically better off mothers were
utilising 4+ ANC more compared to poor mothers.
The concentration index also showed wealth-related
inequity in 4+ ANC utilisation were higher in 2014
(Concentration index = 0.253) compared to 2011
(Concentration index = 0.227). Earlier studies showed
such inequity in overall utilisation of ANC was de-
creased over time (1994–2011) [36–39]. To under-
stand the reason behind this slight increment of
inequity between 2011 and 2014 further decompos-
ition analysis of inequity is required. Bangladesh has
already been entitled as a nation providing “Good
health services at low cost” even though majority of
the poor women failed to utilise recommended num-
bers of 4+ ANC [40].

Fig. 2 Inequities in 4+ ANC utilisation across wealth quintiles over survey years
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Conclusions
In Bangladesh, the utilisation of any ANC rose steadily
between 1994 and 2014. However, 4+ ANC progress
was much slower than expectation though having docu-
mented several strong benefits on maternal health out-
come. Our findings indicate that wealthier and more
educated women, as well as those living in urban areas,
are the major users of 4+ ANC, in Bangladesh. Thus,
priority focus should be given to implementing and
evaluating interventions that benefit women who are
poorer, less educated and living in rural areas. Provid-
ing 4+ ANC irrespective of economic status and resi-
dence of pregnant women could ensure universal
maternal health coverage as committed on a national
strategic guideline [41].

Strength and limitation
The strength of the study is that it is using the publicly
available national demographic data which has less
missing information and is more accurate to interpret.
The inference made from this study is representative of
whole nation. The only limitation is that women’s own
perception and local context could not be answered
through this quantitative data for which further qualita-
tive exploration is needed.

Abbreviations
4+ ANC: 4 or more Ante Natal Care; BDHS: Bangladesh Demographic and
Health Survey; C-section: Caesarean section; FD: Facility delivery; MEASURE
DHS: Monitoring and Evaluation to Assess and Use Results Demographic and
Health Surveys; NIPORT: National Institute of Population Research and
Training; SBA: Skilled Birth Attendant

Acknowledgements
We would like to thank Measure Evaluation and National Institute of
Population Research and Training (NIPORT) in making the BDHS data
publicly available.

Funding
No separate budgetary allocation was deployed for this study. All the
authors dedicated their additional working hours to develop this paper.

Availability of data and materials
The data used for this manuscript were from the National Institute of
Population Research and Training since it is a publicly available data, the
required data set can be obtained from this institute upon request from
the mentioned web page: www.measuredhs.com

Authors’ contributions
AR conceived and designed the experiments. MKN, TB, SA, NA, IA and
AR analysed the data. AR, IA, MKN, TB, NA and SA contributed in the
interpretation of the data. AR, MKN, TB, SA, NA and IA wrote the paper.
All authors read and approved the final manuscript.

Competing interests
The authors declare that they have no competing interests.

Consent for publication
Consent for publication is not applicable as secondary data source have
been used for this study.

Ethics approval and consent to participate
There is no need of ethical approval for this study since publicly available
secondary data source have been used. Moreover in the BDHS data set,
anonymity of the study participants was maintained. No such effort was
taken to identify the study participants under this study. However, official
permission was also taken from the MEASURE DHS prior to downloading
the required data set.

Author details
1International Centre for Diarrhoeal Disease Research, Dhaka, Bangladesh.
2University of Sydney, Sydney, Australia.

Received: 28 September 2016 Accepted: 23 December 2016

References
1. World Health Organization. Trends in maternal mortality: 1990 to 2013.

Estimates by WHO, UNICEF, UNFPA, The World Bank and the United
Nations Population Division. Geneva: World Health Organization; 2014.

2. National Institute of Population Research and Training. Bangladesh
demographic and health survey 2014: Key Indicators. Dhaka: National
Institute of Population Research and Training; 2015.

3. National Institute of Population Research and Training. Bangladesh
demographic and health survey 2011. Dhaka: National Institute of
Population Research and Training; 2013.

4. Anwar I, Kalim N, Koblinsky M. Quality of obstetric care in public-sector
facilities and constraints to implementing emergency obstetric care
services: evidence from high- and low-performing districts of Bangladesh.
J Health Popul Nutr. 2009;27(2):139–55.

5. Pattinson RC. Are deaths due to prematurity avoidable in developing
countries? Trop Doct. 2004;34(1):7–10.

6. Tuladhar H, Dhakal N. Impact of antenatal care on maternal and perinatal
outcome: a study at Nepal Medical College Teaching Hospital. Nepal J
Obstet Gynaecol. 2011;6(2):37–43.

7. Yakoob MY, Menezes EV, Soomro T, Haws RA, Darmstadt GL, Bhutta ZA.
Reducing stillbirths: behavioural and nutritional interventions before and
during pregnancy. BMC Pregnancy Childbirth. 2009;9 (suppl 1):S3.

8. Ngy MH, Nakamura K, Ohnishi M, Kizuki M, Suyama S, Seino K, et al.
Improved perinatal health through qualified antenatal care in urban Phnom
Penh, Cambodia. Environ Health Prev Med. 2007;12(5):193–201.

9. Abou-Zahr CL, Wardlaw TM. Antenatal care in developing countries: promises,
achievements and missed opportunities : an analysis of trends,levels and
differentials, 1990-2001. Geneva: World Health Organization; 2003.

10. Mrisho M, Obrist B, Schellenberg JA, Haws RA, Mushi AK, Mshinda H, Tanner
M, et al. The use of antenatal and postnatal care: perspectives and
experiences of women and health care providers in rural southern Tanzania.
BMC Pregnancy Childbirth. 2009;9:10.

11. Magadi MA, Madise NJ, Rodrigues RN. Frequency and timing of antenatal care
in Kenya: explaining the variations between women of different communities.
Soc Sci Med. 2000;51(4):551–61.

12. Simkhada B, Teijlingen ER, Porter M, Simkhada P. Factors affecting the
utilization of antenatal care in developing countries: systematic review of
the literature. J Adv Nurs. 2008;61(3):244–60.

13. Shahjahan M, Chowdhury HA, Akter J, Afroz A, Rahman MM, Hafez MA.
Factors associated with use of antenatal care services in a rural area of
Bangladesh. South East Asia J Public Health. 2012;2(2):61–6.

14. World Health Organization. Far more pregnant women getting antenatal
care: study finds 20% jump; opportunity to reach women with key health
services. Available from: http://www.who.int/mediacentre/news/releases/
2004/pr22/en/. Accessed on 22 Jun 2016.

15. Bloom SS, Lippeveld T, Wypij D. Does antenatal care make a difference
to safe delivery? A study in urban Uttar Pradesh, India. Health Policy
Plan. 1999;14(1):38–48.

16. Mpembeni RN, Killewo JZ, Leshabari MT, Massawe SN, Jahn A, Mushi D,
et al. Use pattern of maternal health services and determinants of skilled
care during delivery in Southern Tanzania: implications for achievement
of MDG-5 targets. BMC Pregnancy Childbirth. 2007;7:29.

17. Pervin J, Moran A, Rahman M, Razzaque A, Sibley L, Streatfield PK, et al.
Association of antenatal care with facility delivery and perinatal survival—a
population-based study in Bangladesh. BMC Pregnancy Childbirth. 2012;12:111.

Rahman et al. Journal of Health, Population and Nutrition  (2017) 36:2 Page 7 of 8

http://www.measuredhs.com/
http://www.who.int/mediacentre/news/releases/2004/pr22/en/
http://www.who.int/mediacentre/news/releases/2004/pr22/en/


18. Carroli G1, Villar J, Piaggio G, Khan-Neelofur D, Gülmezoglu M, Mugford M,
et al. WHO systematic review of randomised controlled trials of routine
antenatal care. Lancet. 2001;357(9268):1565–70.

19. Pradhan A. Situation of antenatal care and delivery practices. Kathmandu
Univ Med J. 2005;3(3):266–70.

20. Kurth F, Bélard S, Mombo-Ngoma G, Schuster K, Adegnika AA, Bouyou-
Akotet MK, et al. Adolescence as risk factor for adverse pregnancy outcome
in Central Africa—a cross-sectional study. PLoS ONE. 2010;5(12):e14367.

21. Cokkinides V, American Cancer Society. Health insurance coverage-
enrollment and adequacy of prenatal care utilization. J Health Care Poor
Underserved. 2001;12(4):461–73.

22. Gwatkin DR, Rutstein S, Johnson K, Suliman E, Wagstaff A, Amouzou A.
Socio-economic differences in health, nutrition, and population: an
overview. Washington, DC: The World Bank; 2007.

23. National Institute of Population Research and Training. Bangladesh
demographic and health survey 2014: Policy Briefs. Dhaka: National Institute
of Population Research and Training; 2016.

24. Anwar I, Nababan HY, Mostari S, Rahman A, Khan JA. Trends and inequities
in use of maternal health care services in Bangladesh, 1991–2011. PLoS One.
2015;10(3):e0120309.

25. Filmer D, Pritchett LH. Estimating wealth effects without expenditure
Data—Or tears: an application to educational enrollments in states of India.
Demography. 2001;38(1):115–32.

26. Wagstaff A, van Doorslaer E, Paci P. On the measurement of horizontal
inequity in the delivery of health care. J Health Econ. 1991;10(2):169–
205.

27. Kakwani C, Wagstaff A, van Doorslaer E. Socioeconomic inequalities in
health: measurement, computation and statistical inference. J Econ. 1997;77:
87–104.

28. O’Donnell O, van Doorslaer E, Wagstaff A, Lindelow M. Analyzing health
equity using household survey data: a guide to techniques and their
implementation. Washington, DC: The World Bank; 2008.

29. Koolman X, van Doorslaer E. On the interpretation of a concentration index of
inequality. Health Econ. 2004;13(7):649–56.

30. Joshi C, Torvaldsen S, Hodgson R, Hayen A. Factors associated with the use
and quality of antenatal care in Nepal: a population-based study using the
demographic and health survey data. BMC Pregnancy Childbirth. 2014;14:94.

31. Kisuule I, Kaye DK, Najjuka F, Ssematimba SK, Arinda A, Nakitende G, et al.
Timing and reasons for coming late for the first antenatal care visit by
pregnant women at Mulago hospital, Kampala Uganda. BMC Pregnancy
Childbirth. 2013;13:121.

32. Gupta S, Yamada G, Mpembeni R, Frumence G, Callaghan-Koru JA, Stevenson
R, et al. Factors associated with four or more antenatal care visits and its
decline among pregnant women in Tanzania between 1999 and 2010. PLoS
ONE. 2014;9:7.

33. Weiss BD, Hart G, Pust RE. The relationship between literacy and health.
J Health Care Poor Underserved. 1991;1(4):351–63.

34. Agus Y, Horiuchi S. Factors influencing the use of antenatal care in rural
West Sumatra, Indonesia. BMC Pregnancy Childbirth. 2012;12(1):9.

35. Pallikadavath S, Foss M, Stones RW. Antenatal care: provision and inequality
in rural north India. Soc Sci Med. 2004;59(6):1147–58.

36. Collin SM, Anwar I, Ronsmans C. A decade of inequality in maternity care:
antenatal care, professional attendance at delivery, and caesarean section
in Bangladesh (1991–2004). Int J Equity Health. 2007;6:9.

37. Abdel-Aleem H, Amin AF, Shokry M, Radwan RA. Therapeutic amnioinfusion
for intrapartum fetal distress using a pediatric feeding tube. Int J Gynecol
Obstet. 2005;90(2):94–8.

38. Asamoah BO, Agardh A, Pettersson KO, Östergren PO. Magnitude and
trends of inequalities in antenatal care and delivery under skilled care
among different socio-demographic groups in Ghana from 1988 - 2008.
BMC pregnancy childbirth. 2014;14:295.

39. Hajizadeh M, Alam N, Nandi A. Social inequalities in the utilization of
maternal care in Bangladesh: have they widened or narrowed in recent
years? Int J Equity Health 2014;13:120.

40. Balabanova D, Mills A, Conteh L, Akkazieva B, Banteyerga H, Dash U, et al.
Good Health at Low Cost 25 years on: lessons for the future of health
systems strengthening. Lancet. 2013;381(9883):2118–33.

41. Bangladesh. Ministry of Health and Family Welfare. Planning Wing. Health,
Nutrition and Population Strategic Investment Plan (HNPSIP) 2016–2021.
Dhaka: Planning Wing. Ministry of Health and Family Welfare, Government
of the People’s Republic of Bangladesh; 2016.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Rahman et al. Journal of Health, Population and Nutrition  (2017) 36:2 Page 8 of 8


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Data source
	Study population
	Outcome variable
	Explanatory variable
	Data analysis

	Results
	Trends of 4+ ANC utilisation
	Socio-demographic characteristics of the women surveyed under BDHS 2011 and 2014

	Socio-demographic determinants of 4+ ANC utilisation (2011–2014)
	Wealth-related inequity of 4+ ANC utilisation


	Discussion
	Conclusions
	Strength and limitation
	Abbreviations

	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Competing interests
	Consent for publication
	Ethics approval and consent to participate
	Author details
	References

