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Abstract
Background: Good quality antenatal care visits are crucial to reduce maternal mortality and improve overall
maternal and neonatal health outcomes. A previous study on antenatal care visits analyzed the nationally
representative data of 2011; however, no studies have been conducted recently in Nepal. Therefore, we analyzed
the sociodemographic correlates of the frequency and quality of antenatal care among Nepalese women from the
nationally representative data of 2016.
Methods: We analyzed data obtained from the Nepal Demography Health Survey (2016) on antenatal care for 2761
women who had one or more births in the past three years. Our study defined ‘good quality antenatal care’ as at
least a 75% score on a composite metric which was obtained by adding the weighted scores assigned to the
twelve recommended components of antenatal care. We analyzed the factors associated with the frequency and
quality of antenatal care by using multiple Poisson regression and multiple logistic regression.
Results: While 70% of the Nepalese women surveyed had at least four antenatal care visits, only 21% of these
women received good-quality antenatal care. We found that the educated women (APR: 1.12; CI: 1.05–1.19) and the
women of rich wealth index (APR: 1.27; CI: 1.18–1.37) were more likely to receive a higher number of antenatal
visits. In contrast, women living in rural areas (APR: 0.92; CI: 0.87–0.98), and those who had more than two children
(APR: 0.88; CI: 0.83–0.93) were less likely to receive a higher number of antenatal visits. Regarding the quality of
antenatal care, educated women (AOR: 1.51; CI: 1.09–2.08), women who had educated husbands (AOR: 2.11; CI:
1.38–3.22), women of rich wealth index (AOR: 1.58; CI: 1.13–2.20) and women who had intended pregnancy (APR:
1.69; CI: 1.23–2.34), were more likely to receive good-quality antenatal care.
Conclusions: Observing a wide variation in the coverage of different components of antenatal care, concerned
stakeholders could tailor the interventions by focusing on components with lower use. Because we found an
association of myriad sociodemographic factors with the frequency and quality of antenatal care, targeted
interventions are necessary.
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Background
Although the world observed significant improvement in
maternal health in the last two decades, recent estimates
suggest that about 808 mothers continued to die per day
due to complications associated with pregnancy and
childbirth [1]. More importantly, the maternal mortality
ratio is highly disproportionate; about 94% of all maternal deaths in the world occur in low-income settings,
and these deaths are mostly preventable [2]. Therefore,
avoiding maternal deaths and promoting women’s health
and well-being is essential. To achieve this, a continuum
of care is necessary, for which Antenatal Care (ANC) is
a core intervention [3].
ANC not only detects early risks and complications
during pregnancy but it also provides health education,
diagnostic tests, vaccines, and treatments [4]. As evidenced by systematic reviews and meta-analyses, ANC encourages pregnant women to deliver at the health facility,
reduces maternal mortality [5], and improves neonatal
outcomes [6]. Further, it also promotes a positive pregnancy experience in which every woman maintains a
healthy pregnancy along with physical and sociocultural
normality, self-esteem, competence, and autonomy [7].
ANC should be standardized both in terms of quantity
and quality because adequate and good quality ANC improves pregnancy and neonatal health outcomes. Quantitatively, the World Health Organization (WHO) recently
recommended an ANC model with a minimum of eight
contacts with health workers, as evidence suggests that
this new model had better outcomes in reducing perinatal
mortality and improve women’s experience as compared
to the older four-visit focused ANC (FANC) [7]. Qualitatively, the WHO defines “good quality” health care as care
that is safe, effective, timely, efficient, equitable, and
people-centered [8]. Regarding ANC, the WHO recently
formulated a guideline that includes 49 ANC-related
recommendations in five categories of interventions:
nutrition interventions, maternal and fetal assessments,
preventive measures, interventions for common physical symptoms, and a broader level of health system interventions to increase utilization and enhance the
quality of ANC [7]. Some of these recommendations
are general, while others are context-specific.
In Nepal, the coverage of four ANC visits is not
high (69%) [9]. Further, less than 25% of women had
received good-quality ANC service [10]. Although the
quality of care is one of the strategic principles of the
Nepal Health Sector Strategy 2015–2020 [11], further
analysis of the 2015 National Health Facility Survey
demonstrated that the quality of ANC services in the
majority of the dimensions such as effectiveness, efficiency, and safety was poor [12]. However, the factors
associated with the poor quality of ANC were not
analyzed.
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A prior study on utilization and quality of ANC visits
was conducted by analyzing data of Nepal Demographic
Health Survey 2011 [10]; however, to the best of our
knowledge, we have not observed any studies in this
topic in the last five years in Nepal consisting a nationally representative sample. Further, in line with the recent recommendations from the WHO to revise the
ANC guidelines, it is imperative to study the factors associated with four or more ANC visits and ANC quality
to devise policy and programs related to ANC services.
Therefore, this study aims to investigate the socioeconomic and demographic correlates of the number and
quality of ANC visits received by Nepalese women.

Methods
Data source

We used the Nepal Demographic and Health Survey
(NDHS) 2016 with publicly available microdata from the
Demographic and Health Service program to extract
data from individual women about their antenatal care
practices. NDHS 2016 was a nationally representative
cross-sectional survey of 11,040 households selected
from 383 primary sampling units through stratified
multi-stage cluster sampling [9]. The survey interviewed
12,862 women ages 15–49 years out of 13,089 eligible
women with a response rate of 98.3%. The survey
adopted a universally standardized DHS questionnaire to
collect information from the selected women about their
pregnancies and birth history. The final report of NDHS
2016 elaborated a detailed description of the survey
methods and sampling procedure [9]. We restricted our
analyses to 2761 women who had one or more births in
the three years preceding the survey. NDHS 2016 inherently asked about the history of births in the past three
years of the survey. Because our study focused on the
analyses of antenatal care related to live births, we excluded women who had no history of live births. Further, to minimize recall bias, we restricted our analyses
on the frequency and quality of ANC visits that the
women received during their most recent birth. That
means if a woman had two or more births, we included
the detail of ANC visits of the most recent birth only.
Study variables

Our first outcome variable is the number of ANC visits
undertaken by women during their most recent pregnancy three years preceding the survey that resulted into
live births. The NDHS 2016 collected information on
the number of ANC visits as well as the timing and providers of the visits. We treated the number of ANC
visits, irrespective of the timing and provider, as a count
variable for multivariable analysis. The quality of ANC
visits is our second outcome variable. NDHS 2016 collected the information on the health service content
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offered to women during their ANC visits. These service
components include: iron supplementation for at least
180 days, treatment for intestinal parasites, blood and
urine sample test, blood pressure measurement, two or
more doses of tetanus toxoid vaccine, voluntary counseling of HIV, and health education on birth preparedness.
We used the content of the ANC as well as information about the number, timing, and provider of the ANC
visits to construct a composite index. We used twelve
yes/no components of ANC and weighted them as follows. We assigned a score of ‘3’ to two very important
components of ANC. The first includes receiving the
first ANC visit in the first trimester, which important for
early commencement of health education, early documentation of baseline physiological parameters, and
early detection of anomalies and modifiable pre-existing
conditions [13, 14]; and it also signals higher probability
of continuum of care. The second includes receiving at
least four ANC visits by skilled providers, which is vital
for regular monitoring of physiological and laboratory
parameters along with better compliance to recommended care and a higher chance of having institutional
delivery [15] and better birth outcomes [13]. This component also ensures a continuum of care. Further, we
assigned a score of ‘2’ to the medicinal supplements,
treatments, and laboratory or physiological measurements. We assigned less weight to these components
than the previous two components because they do not
completely represent continuum of care; NDHS assigned
‘yes’ to these components if women received these services for at least once. Although iron intake for at least
180 days signals continuum of care, according to the
Nepalese government guideline, Female Community
Health Volunteers (i.e. FCHV – or health cadres classified as unskilled in terms of antenatal care) can refill
iron tablets [16]. Therefore, women who received iron
from FCHV will not receive skilled antenatal care. Additionally, we assigned a score of ‘1’ to the health education or counseling related components because it is not
certain that having knowledge about antenatal care
means that pregnant women would translate it into action. After calculating the total score, we computed the
percentile rank for each woman where we considered
‘good quality ANC’ to be achieved when the total score
obtained by a woman was at 75th percentile or above
[17–19]. A detailed description of these items is depicted
in Table 1.
The independent variables in our analyses included
sociodemographic factors (family size, women’s education, husband’s education, ethnicity, religion, wealth
index, women’s access to media and women’s autonomy
of health care), contextual factors (place of residence
and ecological region) and maternal factors (intended
pregnancy, history of terminated pregnancy and number
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Table 1 Components of Antenatal Care and their weighted score
Item No

Item Description

Score weight

1

Initiated first ANC within four months
of pregnancy

3 = Yes, 0 = No

2

Underwent at least four ANC by skilled
providers (doctor, nurse or midwife)

3 = Yes, 0 = No

3

Taken iron tablets for at least 180 days
during pregnancy

2 = Yes, 0 = No

4

Received drug for treatment of
intestinal parasite

2 = Yes, 0 = No

5

Blood sample tested during pregnancy

2 = Yes, 0 = No

6

Urine Sample tested during pregnancy

2 = Yes, 0 = No

7

Blood pressure measured during pregnancy

2 = Yes, 0 = No

8

Received two doses of tetanus toxoid

2 = Yes, 0 = No

9

Received counseling for voluntary test of HIV

1 = Yes, 0 = No

10

Advised for complication during pregnancy

1 = Yes, 0 = No

11

Advised where to go for pregnancy
complication

1 = Yes, 0 = No

12

Advised for institutional delivery

1 = Yes, 0 = No

of living children). Ethnicity was broadly categorized into
advantaged and disadvantaged groups based on the
socio-cultural hierarchy of ethnic groups in the Nepalese
context. We classified Brahmin, Chhetri, and Newar ethnic groups as ‘advantaged groups’ and Dalit, Janajati,
Muslim, other Terai castes and castes of ‘other’ group as
‘disadvantaged groups’ as suggested by the previous
studies [20, 21]. Religion was broadly dichotomized into
Hindus and non-Hindus. Educational attainment was divided into illiterate and literate where illiterate means
having no education and literate means those who had
primary or higher levels of schooling. Women were said
to have access to the media if they read a newspaper, listened to the radio, or watched television at least once a
week. Although a previous study defined women’s autonomy as her decision-making autonomy for her health
care, large household purchases, and visits to family or
relatives [22], we only considered women’s autonomy in
terms of health care decisions. Women were said to have
autonomy in health care if they responded that they usually make decisions about their health care themselves
without the involvement of husband, partner, or someone else.
Data analyses

We performed all analyses using STATA 15.1 version
[23] with the survey (svy) set command [24]. We
weighted all estimates by sample weights and presented
with 95% confidence intervals (CI). For bivariate analyses
to test associations between covariates and dependent
variables, we performed Chi-square tests. Furthermore,
considering the number of ANC as a count data, we
used multiple Poisson regression with a robust variance
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to calculate the adjusted prevalence ratio (APR) for determinants of the number of ANC visits. To determine
the association between good-quality ANC and independent variables, we computed the adjusted odds ratio
(AOR) using multivariable logistic regression.
Ethical considerations

The NDHS 2016 sought ethical approval from the Ethical Review Board (ERB) of the Nepal Health Research
Council (NHRC), Nepal, and ICF Macro Institutional
Review Board, Maryland, USA. Further, this survey obtained a written informed consent from each participant
prior to enrollment.
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proportion of the number of ANC visits among the
women who had more than two living children was 0.88
times as many as those who had at least two living children (APR 0.88, CI: 0.83–0.93).
We did not observe any significant difference in the
number of ANC visits on the basis of sociodemographic
variables such as family size, religion, women’s autonomy of health care, intended pregnancy, and previous
history of terminated pregnancy. Although the ecological
region where the women lived was statistically significant in the univariate model, it was not significant in the
multivariable model.
Components and quality of ANC

Results
We included 2761 women in the analysis who had at
least one birth in the past three years preceding the survey. For both, the number and quality of ANC, we considered antenatal care received by the women in their
last pregnancy.
Number of ANC visits

More than two thirds of women (70.4%, CI: 67.4–73.2%)
had four or more ANC visits (Table 2). Three variables
were positively associated with the number of ANC visits
in multivariable Poisson regression: the educational status of women, the educational status of the husband,
women’s accessibility to media, and the wealth index of
the women’s household. Literate women were expected
to have 1.12 times as many ANC visits compared to
illiterate women (APR: 1.12, CI: 1.05–1.19). Further,
those women who had literate husbands were more
likely to have a greater number of ANC visits compared
to those who had an illiterate husband (APR: 1.09, CI:
1.02–1.17). Women who had access to media were expected to have 1.10 times as many ANC visits compared
to those who had no access to media (APR: 1.05; CI:
1.00-1.10). As the wealth of the women’s households increased, the women were expected to have a greater
number of ANC visits. Women of rich wealth index
(APR: 1.27, CI: 1.18–1.37) and middle wealth index
(APR: 1.16, CI: 1.09–1.23) were expected to have a
greater number of ANC visits compared to women who
were categorized under poor wealth index.
In contrast, women having the following sociodemographic characteristics had a higher chance of having a
smaller number of ANC visits: women of rural residence, women of disadvantaged ethnic group, and those
who had at least one living child (Table 2). Women residing in rural areas had only 92% as many ANC visits as
women in the urban areas did (APR: 0.92, CI: 0.87–
0.98). Women of the disadvantaged ethnic groups had a
fewer ANC visits compared to those in advantaged
ethnic groups (APR 0.89, 95% CI: 0.84–0.95). The

During the last pregnancy, there was a wide variation in
the proportion of women who received various components of ANC. Some components were widely utilized
by women. For example, more than 9 in 10 women received two doses of tetanus toxoid during the ANC visit
(93.7%; CI: 92.4–94.7%). Similarly, blood pressure measurement is another component of ANC that was commonly received by women during their ANC visits
(91.8%, CI: 90.3–93.1%). The majority of pregnant
women (85.8%, CI: 83.4–87.9%) received the first ANC
within four months of pregnancy. In contrast, some
components of ANC were less commonly received. For
example, about one in ten women received counseling
for a voluntary HIV test (11.0%; 95% CI: 9.6–12.5%).
Likewise, only 40.5% (95% CI: 38.0-43.1%) of pregnant
women had taken iron tablets for at least 180 days. The
coverage of other ANC components received by women
during their last pregnancy is described in Table 3.
About one in five pregnant women (21.5%; CI: 19.2–
23.9%) received good-quality ANC (Table 4). We found
ethnicity as the strongest predictor of good-quality
ANC. Compared to women of advantaged ethnic groups,
those of disadvantaged ethnic groups had 40% lower
odds of receiving good-quality ANC (AOR: 0.60; CI:
0.46–0.78). Similarly, women who had at least two living
children had 35% lower odds of receiving good-quality
ANC compared to those women who had more than
two children (AOR: 0.65; CI: 0.49–0.86). Women who
had a literate husband were more likely to receive goodquality ANC compared to those who had an illiterate
husband (AOR: 2.11; CI: 1.38–3.22). In addition, the
odds of receiving good-quality ANC was as high as 1.51
times for literate women as compared to illiterate
women (AOR: 1.51; CI: 1.09–2.08). Women in the rich
wealth index had 1.58 times greater odds of receiving
good-quality ANC compared to women in the poor
wealth index (AOR: 1.58; CI: 1.13–1.93). Women who
had access to media had 36% higher odds of receiving
good quality ANC compared to those who had not
(AOR: 1.36; CI: 1.06–1.74). When the pregnancy was
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Table 2 Correlates of number of antenatal care visits for Nepalese women
Number of women

≥ 4 ANC Visits
Number of women

Percent

95%CI

PR

95%CI

APR

95%CI

0.96

(0.90, 1.01)

1.04

(0.98, 1.10)

0.83

(0.78, 0.89)

0.92

(0.87, 0.98)

Family size
<= 4

758

575

76.31

(72.69, 79.59)

>4

2003

1388

68.15

(64.67, 71.44)

Urban

1581

1201

75.56

(71.70, 79.04)

Rural

1180

762

64.25

(59.28, 68.93)

Mountain

226

149

68.44

(58.69, 76.79)

Hill

1184

889

76.63

(72.70, 80.16)

1.22

(1.09, 1.37)

1.08

(0.98, 1.18)

Terai

1351

925

66.14

(61.45, 70.53)

1.12

(1.01, 1.25)

1.01

(0.92, 1.12)

1.33

(1.24, 1.43)

1.12

(1.05, 1.19)

1.34

(1.24, 1.45)

1.09

(1.02, 1.17)

0.83

(0.77, 0.89)

0.89

(0.84, 0.95)

0.93

(0.85, 1.02)

0.98

(0.91, 1.06)

Place of residence

Ecological region

Education status of women
Illiterate

792

425

52.51

(46.84, 58.11)

Literate

1969

1538

77.94

(75.17, 80.48)

Education status of husband
Illiterate

337

168

48.72

(41.95, 55.55)

Literate

2412

1787

73.72

(70.90, 76.36)

Advantaged

962

769

82.70

(78.86, 85.97)

Disadvantaged

1799

1194

64.94

(61.14, 68.56)

Hindus

2396

1733

71.60

(68.42, 74.59)

Non-Hindus

365

230

63.39

(55.16, 70.91)

Ethnicity

Religion

Wealth index of women’s household
Poor

1310

849

63.90

(59.81, 67.80)

Middle

569

398

67.69

(62.05, 72.86)

1.14

(1.07, 1.21)

1.16

(1.09, 1.23)

Rich

882

716

79.78

(75.89, 83.18)

1.38

(1.29, 1.48)

1.27

(1.18, 1.37)

1.05

(0.93, 1.19)

1.01

(0.91, 1.12)

1.26

(1.20, 1.32)

1.05

(1.00, 1.10)

1.08

(0.97, 1.21)

1.06

(0.96, 1.15)

0.98

(0.90, 1.07)

1.00

(0.94, 1.08)

0.77

(0.72, 0.81)

0.88

(0.83, 0.93)

Women’s autonomy of health Care
No

2210

1554

69.19

(65.73, 72.44)

Yes

539

401

75.72

(70.62, 80.18)

Women’s access to media
No

1289

786

59.78

(55.42, 63.99)

Yes

1472

1177

79.12

(76.35, 81.64)

Intended pregnancy
No

576

359

61.21

(56.02, 66.16)

Yes

2185

1604

72.79

(69.55, 75.80)

History of terminated pregnancy
No

2171

1556

71.08

(67.82, 74.14)

Yes

590

407

67.82

(62.33, 72.87)

Number of living children
Two or less

2009

1543

76.23

(73.40, 78.84)

More than two

752

420

54.83

(49.84, 59.71)

2761

1963

70.40

(67.39, 73.24)

Total

PR Prevalence Ratio, APR adjusted Prevalence Ratio
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No

967

36.41

(33.43, 39.49)

Yes

1794

63.59

(60.51, 66.57)

Discussion
We found that about 70% of Nepalese women with a
birth history in the past three years had four or more
ANC visits; however, only 21.5% of the them received
good-quality ANC. Further, our study demonstrated that
the number of ANC visits and good quality ANC overall
were associated with myriad factors ranging from socioeconomic factors, such as the educational status of the
women and their husband, to their obstetrics characteristics, such as the number of children they had.
Number of ANC visits

Table 3 Component of antenatal care received during the last
pregnancy for Nepalese women
Components of ANC

Number of women

Percent

95%CI

Initiated first ANC within 4 months of pregnancy
No

339

14.17

(12.08, 16.57)

Yes

2293

85.83

(83.43, 87.92)

Underwent at least 4 ANC by skilled providers

Taken iron tablets for at least 180 days
No

1583

59.47

(56.89, 62.00)

Yes

1178

40.53

(38.00, 43.11)

Received drug for intestinal parasite
No

652

27.22

(24.49, 30.14)

Yes

2081

72.78

(69.86, 75.51)

Blood sample tested during pregnancy
No

854

31.45

(28.54, 34.52)

Yes

1778

68.55

(65.48, 71.46)

Urine sample tested during pregnancy
No

620

22.83

(20.42, 25.42)

Yes

2012

77.17

(74.58, 79.58)

Blood pressure measured during pregnancy
No

226

8.21

(6.90, 9.74)

Yes

2406

91.79

(90.25, 93.10)

Received 2 doses of tetanus toxoid
No

194

6.34

(5.28, 7.57)

Yes

2567

93.66

(92.43, 94.71)

Received counseling and testing for HIV
No

2418

89.03

(87.46, 90.43)

Yes

342

10.97

(9.56, 12.54)

Advised for complication during pregnancy
No

497

20.79

(18.23, 23.60)

Yes

2132

79.21

(76.40, 81.77)

Advised where to go for pregnancy complication
No

495

20.25

(17.94, 22.78)

Yes

2134

79.75

(77.22, 82.06)

Advised for institutional delivery
No

453

19.67

(17.20, 22.40)

Yes

2179

80.33

(77.60, 82.80)

intended, the women had 69% higher odds of receiving
good-quality ANC compared to the women whose pregnancy was unintended.
Although women’s autonomy in health care, their
place of residence, and the size of the family were statistically significant with quality ANC in the univariate
model, they were not significant in the multivariable
model.

Our result demonstrating that 70% of the women received
four or more ANC visits is comparably higher than the
four or more ANC coverages delineated in previous
NDHS studies in Nepal: 50% in 2011 [25] and 29% in
2006 [26]. However, recent national-level demographic
surveys of low-and middle-income countries such as India
(2015), Bangladesh (2014) and Afghanistan (2015) demonstrated the coverage of at least four ANC visits to be 50%
[27], 31.3% [28] and 16.5% [29], respectively.
The strongest predictor of the number of ANC visits
in our study was the wealth index of a woman’s household. This finding is similar to the study analyzing the
2011 NDHS which found that the women who belonged
to the households in the richest wealth quantiles had
three times higher the odds of receiving at least four
ANC compared to the poorest wealth quantiles [10].
The further analysis of the demographic survey in
Bangladesh [28], Afghanistan [29], India [30], and
Ethiopia [31] also showed higher odds of four or more
ANC visits among women of a higher wealth index compared to those who had lower wealth index. The other
predictors that were positively associated with an increase in the number of ANC visits in our study were
the educational status of women and their husbands.
Joshi and colleagues analyzed data of the NDHS-2011
and found that women who had higher levels of education and women whose husbands had higher educational
attainment were more likely to have a greater number of
ANC visits [10]. The studies analyzing Ethiopian Demographic and Health Survey (EDHS) [31], and Bangladesh
Demographic and Health Survey (BDHS) [28] demonstrated a similar positive association between women’s
educational level and four or more ANC visits. This may
be due to better health-seeking behavior of women who
had higher educational attainment [32–34].
We found that women who had more than two living
children were likely to have a lower number of ANC
visits compared to those who had at least two living children. Similar findings were observed in a previous study
analyzing NDHS-2011 which revealed that for a one unit
increase in parity, there were 22% lower odds of receiving four or more ANC visits [10]. Our findings are also
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Table 4 Correlates of quality of antenatal care services in Nepal
Variables

Number of Women

Good Quality ANC
Count

Percent

95%CI

OR

95%CI

AOR

95%CI

0.73

(0.59, 0.91)

0.98

(0.78, 1.23)

0.70

(0.52, 0.92)

0.94

(0.72, 1.23)

Family size
<= 4

758

207

25.38

(21.69, 29.45)

>4

2003

440

19.96

(17.65, 22.50)

Urban

1581

418

24.20

(20.71, 28.08)

Rural

1180

229

18.17

(15.51, 21.19)

Mountain

226

49

21.20

(15.56, 28.21)

Hill

1184

321

25.35

(21.30, 29.87)

1.26

(0.81, 1.98)

0.86

(0.57, 1.32)

Terai

1351

277

18.67

(15.86, 21.85)

0.85

(0.56, 1.31)

0.79

(0.51, 1.23)

2.84

(2.10, 3.83)

1.51

(1.09, 2.08)

3.99

(2.67, 5.97)

2.11

(1.38, 3.22)

0.45

(0.35, 0.58)

0.60

(0.46, 0.78)

0.65

(0.42, 1.01)

0.86

(0.57, 1.29)

Place of residence

Ecological region

Education status of Women
Illiterate

792

96

10.95

(8.55, 13.93)

Literate

1969

551

25.88

(23.16, 28.79)

Education status of Husband
Illiterate

337

27

7.22

(4.87, 10.56)

Literate

2412

619

23.70

(21.35, 26.22)

Advantaged

962

314

31.34

(27.10, 35.92)

Disadvantaged

1799

333

17.06

(14.77, 19.63)

Hindus

2396

589

22.42

(20.17, 24.84)

Non-Hindus

365

58

15.86

(10.79, 22.70)

Ethnicity

Religion

Wealth index of women’s household
Poor

1310

235

16.37

(14.11, 18.92)

Middle

569

124

19.97

(16.34, 24.18)

1.27

(0.95, 1.70)

1.41

(1.03, 1.93)

Rich

882

288

28.39

(23.88, 33.38)

2.03

(1.53, 2.67)

1.58

(1.13, 2.20)

1.49

(1.13, 1.97)

1.33

(0.99, 1.80)

2.18

(1.72, 2.77)

1.36

(1.06, 1.74)

1.72

(1.30, 2.27)

1.69

(1.23, 2.34)

0.83

(0.64, 1.07)

2.34

(0.67, 1.21)

0.39

(0.30, 0.50)

0.65

(0.49, 0.86)

Women autonomy in health care
No

2210

491

20.19

(17.88, 22.73)

Yes

539

155

27.35

(22.47, 32.83)

Women’s access to Media
No

1289

203

14.57

(12.29, 17.19)

Yes

1472

444

27.11

(23.89, 30.58)

No

576

104

14.92

(11.61, 18.97)

Yes

2185

543

23.15

(20.80, 25.69)

Intended pregnancy

History of terminated pregnancy
No

2171

521

22.09

(19.64, 24.75)

Yes

590

126

19.04

(15.63, 23.00)

Number of living children
No

2009

549

25.19

(22.48, 28.10)

Yes

752

98

11.48

(9.235, 14.18)

2761

647

21.45

(19.22, 23.86)

Total

OR Odds Ratio, AOR Adjusted Odds Ratio, CI Confidence Interval
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consistent with the findings from further analysis of
EDHS [31], secondary analysis of the population survey
of India [30], and other studies [35, 36]. This may be
due to delayed initiation of ANC among women who
had greater parity as evidenced by previous systematic
reviews [37, 38]. However, an analysis of BDHS [28], and
a study in rural and urban surveillance sites of Vietnam
[39] showed no association of parity and number of
ANC visits.
Components and quality of ANC

Our study demonstrated that only 21% of Nepalese
women received good quality ANC. Although the components determining good quality ANC in the analysis
of NDHS 2011 were fewer in our study, our finding is
consistent with its finding; it showed that 24% of women
received good quality ANC [10]. Similarly, further analysis of the population-based national survey in India
showed that less than 25% of women of all ages received
adequate ANC [30]. Further, we found that the components of ANC received by the majority of women included the use of two or more doses of tetanus toxoid,
measurement of blood pressure, and an ANC visit
within the fourth month of pregnancy. In our study,
93.6% of women received two or more doses of tetanus
toxoid which is higher than that found in a secondary
analysis of NDHS-2011(86.2%); the coverage of all other
components of ANC in our study was found to be
higher as compared to the previous study [10]. Further,
we found that only 11% of women received voluntary
HIV counseling which was somewhat higher in the secondary analysis of Nigerian Demographic Health and
Household Survey of 2013 (41.7%) [40]. Low coverage of
HIV counseling in our study may be due to inadequate
training to health workers and lack of a widespread
availability of HIV testing materials [41].
Our study revealed that disadvantaged ethnic groups
were less likely to have good quality ANC as compared
to advantaged ethnic groups. Consistent with our study,
socially disadvantaged castes of other groups were less
likely to have adequate ANC compared to the advantaged castes in a similar study conducted in India [30].
Such findings may be due to a low level of awareness
among disadvantaged ethnic groups; a study in the most
disadvantaged ethnic group in Nepal revealed that the
women in this group viewed antenatal visits as unnecessary [42], thinking pregnancy as a normal phenomenon
that do not require health care visitation. Further, we
found that increases in parity were associated with a decreased likelihood of receiving good quality ANC. Similar to our finding, Joshi et al. demonstrated that, in the
2011 NDHS study, with a one unit increase in parity,
there were 21% lower odds of receiving good-quality
ANC [10]. Our study revealed that literate women and
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women of higher wealth index were more likely to have
good-quality ANC compared to those who are illiterate
and women of poor wealth index, respectively. The association of women’s literacy and their socio-economic status
and their increased likelihood of receiving good quality
ANC was observed in various studies [10, 40, 43]. This
could be due to an increased level of awareness and empowerment among educated women.
Our study showed that more than 90% of Nepalese
women received two or more doses of tetanus toxoid
which signifies that Nepal is on track to sustain the
elimination status of neonatal tetanus [44]. Blood pressure measurements of more than 9 in 10 women in our
study demonstrate that we can expect a higher chance of
early detection of pregnancy-induced hypertension—one
of the common causes of maternal mortality in Nepal
[45]. According to the National HIV Strategic Plan
2016–2021 [46], Nepal has targeted to reach 90% pregnant women so that they could know their HIV status;
however, observing the low coverage of counseling and
testing of HIV among pregnant women, this target
seems challenging. Further, our finding of 60% of
women not receiving at least 180 iron tablets during
their pregnancy bolsters the fact of the high prevalence
of anemia among pregnant women in Nepal [9]. Since
we found a comparatively lower coverage of laboratory
services like blood tests and urine tests among various
components of antenatal care, establishing laboratory
services at the health posts—the main service outlets for
ANC service in Nepal [12]— might enhance the quality
of ANC. This can be done by the local government as
mandated by the recently revised federal health care system of Nepal [47]. Observing our findings, in the short
run, targeted interventions such as health education
campaigns directed to uneducated women and increasing financial incentives to poor women who seek ANC
visits might be helpful. However, in the long run, the
overall empowerment of women in terms of education
and employment might be needed for sustainable improvement in the frequency and quality of ANC.
Limitations

Although our study used data from a nationally representative sample of women from a demographic health
survey—a methodologically robust survey conducted by
trained human resources having a response rate of
98.3% among women aged 15–49— it has some limitations. First, the survey is intrinsically retrospective and
thus we could not eliminate recall bias completely. However, we tried to minimize bias by including the information from each woman’s latest ANC visit. Second, the
information was self-reported; therefore, response bias
including social desirability bias is inevitable. We defined
good quality ANC from the perspective of the service
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received by women; however, we could not measure
other characteristics of quality of ANC such as effectiveness, efficiency, equitability, and safety. At the same
time, we did not analyze the quality of ANC from the
perspective of types of health facilities where the women
received ANC.

Conclusions
Despite a high proportion of four or more ANC visits
among Nepalese women, we found that only 21% of
women received good-quality ANC. Further, our study
revealed that both the frequency and quality of ANC
were associated with a breadth of sociodemographic factors. Observing the strong predictors of frequency and
quality of ANC such as ethnicity, educational status of
women and their husbands, and the wealth index of a
woman’s household, Nepal needs targeted interventions
directed to disadvantaged, uneducated women and their
husbands and economically poor women. Similarly, to
enhance the quality of ANC, Nepal needs a greater emphasis on the ANC components where the coverage is
low. Our finding of a reduction of the frequency and
quality of ANC among women who had a greater number of living children suggests further research to explore the factors behind it. Therefore, a comprehensive
approach is highly needed to increase the frequency and
enhance the quality of ANC.
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