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Abstract

Nepal experienced a steep decline in maternal mortality between 1996 and 2006, which had again dropped by 2010. The
aim of this study was to investigate any trends in factors that may be responsible for this decline. The study was based on a
secondary data analysis of maternity care services and socio-demographic variables extracted from the Nepal Demographic
Health Surveys (1996, 2001, 2006 and 2011). Complex sample analysis was performed to determine the trends in these
variables across the four surveys. Univariate logistic regression was performed for selected maternity care service variables
to calculate the average change in odds ratio for each survey. Multivariate logistic regression was performed to determine
the trends in the health service uptake adjusting for socio-demographic variables. There were major demographic and
socio-economic changes observed between 1996 and 2011: notably fewer women delivering at ‘high risk’ ages, decreased
fertility, higher education levels and migration to urban areas. Significant trends were observed for improved uptake of all
maternity care services. The largest increase was observed in health facility delivery (odds ratio = 2.21; 95% confidence
interval = 1.92, 2.34) and women making four or more antenatal visits (odds ratio = 2.24; 95% confidence interval = 2.03,
2.47). After adjusting for all socio-demographic factors, the trends were still significant but disparities become more
pronounced at the extremes of the socio-economic spectrum. The odds ratios for each maternity care service examined
decreased slightly after adjusting for education, indicating that improved levels of education could partly explain these
trends. The improved utilisation of maternity care services seems essential to the decline in maternal mortality in Nepal.
These findings have implications for policy planning in terms of government resources for maternity care services and the
education sector.
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Introduction

Maternal mortality is a sensitive indicator of disparity that

reflects the status of women [1,2]. Despite the efforts of the

international community in controlling maternal mortality, it

remains a leading cause of death worldwide among women of

reproductive age [3] and a global public health problem [1,4],

especially in developing countries [2,5]. Globally, an estimated

300,000 maternal deaths occur annually owing to causes

associated with pregnancy, of which nearly 75% are preventable

[4]. Ninety-nine percent of global maternal deaths occur in

developing countries, and of these sub-Saharan Africa and South

Asia account for nearly 87% [6].

However the situation is slowly improving, and maternal

mortality is declining globally at an annual rate of 3.1%, with

the highest decline observed in south-eastern Asia where the

maternal mortality ratio (MMR) dropped from 590 to 220

maternal deaths per 100,000 live births between 1990 and 2010

[7]. In order to achieve the fifth Millennium Development Goal

(MDG 5) of reducing maternal mortality by three-quarters

between 1990 and 2015, an annual decline of 5.5% is needed

[8]. Taking the reported rates into consideration, it seems that

achievement of MDG 5 is doubtful unless lessons learnt from those

countries achieving the most substantial reductions can be shared

and implemented.

Nepal is an economically poor country with a human

development index of nearly 0.42, which ranks 138 among 169

countries and has a population of nearly 27.5 million [9]. Nearly

88% of the population live in rural areas and 44% of households

live below the poverty line [10]. Nepal, like many other developing

nations, faces the same challenges of high child and maternal

mortality, malnutrition and low life expectancy [11]. Despite these

challenges, Nepal has experienced a decline in maternal mortality,

with the MMR almost halving between 1996 and 2006 from 539

to 281 per 100,000 live births [12]. The latest estimates suggest

that Nepal had already achieved 78% of the MDG-5 target by

2010 (170 per million live births) [7]. It is important to note that

the Nepalese MMR is relatively low in comparison to other South-

east Asian countries with the exception of the Philippines which

have a lower MMR than Nepal [13]. Although the MMR is

decreasing, evidence indicates that 67% of maternal mortality in

Nepal occurs outside the health facilities [10] and 69% results

from direct causes [14].

Hussein and colleagues illustrated the declining trend of

maternal mortality in Nepal and identified a number of possible

factors that could explain the reduction. The improvements in the

coverage of care (delivery care by health professionals in a health

facility, met need for emergency obstetric care and Caesarean

section) were hypothesized as potential drivers [12].
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Table 1. Socio-demographic trends between 1996 and 2011.

Characteristic 1996 2001 2006 2011 P-value for trend

(N=4402) (N=5514) (N=4066) (N=4148)

Age at delivery

Less than 20 13.1% 13.0% 8.8% 8.7% ,0.001

20–34 72.5% 74.0% 80.3% 83.5% ,0.001

35 and above 14.4% 13.0% 10.9% 7.8% 0.006

Parity

1st 27.0% 26.7% 26.9% 31.4% ,0.001

2 to 4 72.9% 73.3% 73.1% 68.6% ,0.001

Highest education level

No education 77.7% 70.7% 58.0% 43.9% ,0.001

Primary 12.6% 15.5% 18.3% 20.1% ,0.001

Secondary and above 9.7% 13.8% 23.8% 36.0% ,0.001

Type of place of residence

Urban 6.5% 7.0% 13.2% 10.1% ,0.001

Rural 93.5% 93.0% 86.8% 89.9% ,0.001

Quintile of wealth index

Lowest 24.9% 24.2% 23.5% 23.6% 0.107

Second 20.4% 20.7% 21.1% 21.7% 0.128

Middle 21.2% 20.0% 20.0% 21.0% 0.878

Fourth 19.2% 20.2% 18.5% 18.0% 0.051

Highest 14.3% 14.9% 16.9% 15.7% 0.013

Employment

Yes 74.4% 81.0% 69.6% 16.1% ,0.001

No 25.6% 19.0% 30.4% 43.9% ,0.001

Region

Eastern 21.0% 23.6% 21.7% 24.1% 0.013

Central 33.4% 32.5% 32.7% 31.2% 0.046

Western 19.8% 19.1% 18.6% 23.4% ,0.001

Mid western 15.8% 14.5% 12.6% 12.4% ,0.001

Far western 10.0% 10.3% 14.4% 8.9% 0.648

Ecological zones

Mountain 7.4% 7.3% 8.4% 7.4% 0.615

Hill 42.0% 40.6% 41.2% 40.2% 0.189

Terai 50.6% 52.1% 50.4% 52.4% 0.304

Religion

Hindu 86.0% 84.6% 84.9% 83.0% 0.001

Buddhist 6.5% 7.1% 7.7% 8.7% ,0.001

Muslim 6.0% 5.6% 4.8% 5.7% 0.229

Christian 0.3% 0.8% 0.8% 1.2% ,0.001

Others 1.2% 1.9% 1.8% 1.4% 0.706

Ethnicity

Brahmin 11.1% 9.4% 10.1% 11.8% 0.191

Chhetri 17.2% 15.1% 17.6% 19.1% 0.001

Newar 4.6% 3.9% 3.5% 3.1% ,0.001

Janajati 28.5% 30.6% 33.2% 33.6% ,0.001

Dalit 15.6% 19.1% 18.5% 16.5% 0.469

Other 23.0% 21.9% 17.2% 15.9% ,0.001

doi:10.1371/journal.pone.0093029.t001
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Delivery with a skilled birth attendant (SBA), along with the

provision of essential equipment, drugs and supplies in order to

cope with obstetric complications, is regarded as one of the

important strategies to prevent maternal deaths [15,16]. Skilled

health personnel can provide interventions to prevent and manage

life-threatening complications when optimum care is required

[17]. The proportion of deliveries with skilled attendants increased

globally from 55% to 65% between 1990 and 2009 [7]. Dramatic

progress was observed in southern Asia as the proportion of births

attended by skilled birth attendants rose from 32% to 50% over

the same period [17].

Health facility delivery is also essential for reducing maternal

deaths resulting from complications of late pregnancy and labour

[18]. Women delivering in a clean and safe environment along

with the presence of a SBA have a reduced risk of maternal and

newborn morbidity and mortality [19]. The proportion of health

facility deliveries and Caesarean section (CS) deliveries are

indicators of emergency obstetric and newborn care (EmONC),

and are important in preventing maternal mortality [20,21].

There has been a considerable increase in CS, particularly among

urban residents of developing countries [22].

Universal access to antenatal care (ANC) is a priority too [23].

ANC provides an opportunity for the women to seek skilled care

during delivery and to encourage women to seek healthcare

services to improve both maternal and neonatal health [24].

Regular antenatal visits are beneficial for identifying and

preventing unfavourable pregnancy outcomes, provided that they

are initiated at an early stage of pregnancy and continued

throughout until delivery [18,25]. The percentage of women

having at least one antenatal visit with a skilled professional has

increased globally from 64% to 81% from 1990 to 2010 [7]. In

developing countries, the proportion of women having four or

more antenatal visits increased substantially from 35% to 51%

between 1990 and 2009 [17]. Evidence suggests that the timing of

Figure 1. Trends in delivery care between 1996 and 2011. The percentage of the women delivering in health facilities increased slightly
between 1996 and 2001, and nearly doubled in 2006. In 2006, 19.4% of respondents delivered in a health facility, which increased dramatically to
38.5% in 2011. The assistance during delivery by skilled birth attendants increased marginally from 9.1% to 20.6% between 1996 and 2006. However,
it rose significantly to 39.1% in 2011. Women reporting Caesarean section delivery increased slightly from 1% in 1996 to 1.1% in 2001. It then
increased drastically to 5.2% in 2011.
doi:10.1371/journal.pone.0093029.g001

Figure 2. Trends in antenatal care between 1996 and 2011. Antenatal care (ANC) from skilled professionals nearly doubled over time. In 1996
only 25.2% of the pregnant women received ANC from a skilled professional, but increased to 58.3% in 2011. The proportion of women with four or
more ANC visits increased significantly from 9.2% to 50.1% between 1996 and 2011. The results from the surveys indicated that an antenatal check-
up within the first trimester nearly doubled from 30.5% in 1996 to 58.5% in 2011.
doi:10.1371/journal.pone.0093029.g002
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the first antenatal visit is an important factor influencing delivery

care. Women initiating an early ANC visit had a higher

probability of using skilled attendance during delivery compared

with their peers who had their first visit at a later stage of

pregnancy [26].

The objectives of the study were to: investigate the trends in

factors that may be linked to the decline in maternal mortality in

Nepal and determine the trends in the health services uptake

adjusting for socio-demographic variables.

Methodology

The study is based on secondary data analysis of maternity care

services and socio-demographic variables extracted from the

Nepal Demographic and Health Surveys (NDHS) from 1996,

2001, 2006 and 2011. The NDHS are nationally representative

household surveys of women of reproductive age (15–49 years).

The purpose of the surveys is to provide detailed information to

policy makers on the levels and determinants of fertility; family

planning; infant, child, adult and maternal mortality; maternal

and child health; women’s empowerment; nutrition; and knowl-

edge of HIV/AIDS.

To reduce information and selection biases in the surveys, the

sampling design included representative proportions from rural

and urban regions, the three ecological zones and five develop-

ment regions in Nepal. The sample was selected on the basis of

two-stage stratified sampling of the households. Initially, primary

sampling units (PSU) were selected by a systematic sampling

technique. Household listings were then carried out for each

selected PSU to provide a sampling frame for the second stage of

sampling. The NDHS interviewed women reporting at least one

live birth in the preceding five years. For women who reported

more than one delivery, only their most recent delivery was

included in the analysis.

Maternity Care Services Variables
Variables included were: place of delivery (whether it occurred

at a health facility or outside the health facility), attendance by a

health professional (as a proxy for SBA) at delivery, type of

delivery (CS or vaginal) and several ANC practices (whether ANC

was provided by a health professional; whether the women had

made four or more visits and whether the first antenatal visit was

within first trimester of pregnancy).

Socio-demographic Variables
Socio-demographic variables included in the analysis were:

mother’s age at delivery (,20 years, 20–30 years, 31 years or

above), mother’s highest education level (no education, primary,

secondary and above); parity (1, 2–4); area of residence (rural,

urban); Employment status (no, yes); Region (Central, Eastern,

Western, Mid-Western, Far-Western); Ecological Zones (moun-

tain, hill, terai); Religion (Hindu, Buddhist, Muslim, Christian,

Others) and Ethnicity (Brahmin, Chhetri, Newars, Janajati, Dalit,

Others). The wealth indices in the NDHS surveys were computed

using principal components analysis to generate an asset score

based on information available in the household questionnaire,

including the source of energy within the household, toilet facilities

and the availability of television, telephone and electricity. The

score produced was divided into quintile groups from poorest to

wealthiest. In this way women were categorized on the basis of

total wealth within the household [27].

Statistical Analysis
Statistical analysis was performed using SPSS v20 and all four

datasets were combined into a single dataset to facilitate further

analysis. Complex sample analysis was used to take into account

the clustering of data and sample weights were used to adjust for

differences in the probability of selection to ensure that results

were representative at a national level.

Socio-demographic factors were tabulated for each survey and

trends in percentages for each variable category across the four

surveys were identified using year of survey as the independent

variable in a linear regression. Similarly, the percentages of

women using maternity services were presented graphically and

univariate logistic regression was conducted for each maternity

care variable using year of survey as the independent variable.

Lastly, multivariate logistic regression was performed to determine

the trends in the maternity services uptake adjusting for socio-

demographic variables.

Results

A total of 18,130 women from four NDHS were included in the

analysis - 1996 (N= 4402); 2001 (N= 5514); 2006 (N= 4066);

2011 (N= 4148). There were major demographic and socio-

economic changes observed over the period (Table 1). There was a

significant increase from 72.5% to 83.5% in the proportion of

women delivering between the ages of 20–30 years, with fewer

women delivering at high risk ages (,20 and $35 years). Fertility

dropped gradually significantly as the proportion of women

delivering higher order births decreased from 72.9% to 68.6%.

The proportion of women having attended at least secondary

school increased nearly four-fold from 9.7% to 36.0%. Similarly, a

movement to residence in urban areas and employment for

women were both significant trends. Additionally, changes in the

distributions of religion, ethnicity, ecological zones, region and

Table 2. Significant trends between 1996 and 2011 in maternity care services.

Variable Crude odds ratio (OR) Confidence- interval (CI) P value

Assistance during delivery: Skilled birth attendance 1.892 1.731–2.067 ,0.001

Place of delivery: Health facility 2.213 1.925–2.341 ,0.001

Delivery: Caesarean section 1.911 1.662–2.198 ,0.001

ANC provider: Skilled health professional 1.541 1.421–1.671 ,0.001

Number of ANC visits: Four or more visits 2.247 2.038–2.478 ,0.001

Timing of ANC check-up: First trimester of pregnancy 1.516 1.425–1.612 ,0.001

Note: Crude odds ratio is the average change per each survey, assuming the trend across the survey is linear.
ANC - antenatal care.
doi:10.1371/journal.pone.0093029.t002
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Table 3. Association between socio-demographic factors and delivery variables.

Delivery in a health
facility OR (95% CI)

Professional assistance
at delivery OR (95% CI)

Caesarean section
OR (95% CI)

Year

1996 1.00 1.00 1.00

2001 1.34 (1.06–1.69)** 1.73 (1.38–2.17)* 1.02 (0.63–1.63)

2006 2.68 (2.12–3.40)* 2.26 (1.78–2.88)* 2.72 (1.69–4.39)*

2011 7.69 (5.82–10.16)* 6.31 (4.80–8.29)* 3.74 (2.28–6.13)*

Survey trend 2.01 (1.83–2.21)* 1.76 (1.61–1.92)* 1.68 (1.41–2.00)*

Age at delivery (yrs)

,20 1.00 1.00 1.00

20–34 1.51 (1.20–1.90)* 1.35 (1.09–1.68)** 1.82 (1.19–2.77)**

$35 or more 2.09 (1.47–2.96)* 1.78 (1.28–2.46)** 3.80 (1.90–7.61)*

Birth order

1st 1.00 1.00 1.00

2–4 0.32 (0.27–0.38)* 0.33 (0.28–0.39)* 0.27 (0.19–0.40)*

Education

No education 1.00 1.00 1.00

Primary education 1.54 (1.20–1.97)** 1.68 (1.36–2.09)* 1.16 (0.75–1.78)

Secondary and above 2.88 (2.32–3.58)* 3.29 (2.72–3.98)* 0.90 (0.55–1.47)

Wealth Quintile

Lowest 1.00 1.00 1.00

Second 1.75 (1.28–2.41)* 1.66 (1.26–2.18)* 0.79 (0.31–2.00)

Middle 2.13 (1.53–2.99)* 2.02 (1.48–2.75)* 1.57 (0.66–3.71)

Fourth 2.94 (2.12–4.08)* 2.83 (2.10–3.82)* 2.66 (1.19–5.90)**

Highest 6.9 (4.76–10.03)* 6.69 (4.82–9.29)* 5.27 (2.23–12.46)*

Respondent working

No 1.00 1.00 1.00

Yes 0.77 (0.64–0.91)** 0.73 (0.62–0.87)* 0.71 (0.52–0.99)**

Residence

Rural 1.00 1.00 1.00

Urban 2.62 (2.09–3.28)* 2.53 (2.08–3.09)* 1.69 (1.21–2.36)**

Ecological zones

Mountain 1.00 1.00 1.00

Hill 1.83 (1.32–2.56)* 1.89 (1.41–2.53)* 2.40 (1.09–5.26)**

Terai 1.73 (1.24–2.43)** 1.83 (1.36–2.46)* 2.95 (1.31–6.62)**

Region

Far-western 1.00 1.00 1.00

Mid-western 1.02 (0.69–1.52) 0.97 (0.68–1.39) 1.23 (0.67–2.27)

Western 0.92 (0.63–1.33) 0.87 (0.62–1.23) 1.56 (0.83–2.91)

Central 1.37 (0.95–1.98) 1.23 (0.89–1.70) 1.59 (0.87–2.89)

Eastern 1.13 (0.78–1.61) 1.27 (0.91–1.75) 1.55 (0.88–2.71)

Religion

Hindu 1.00 1.00 1.00

Buddhist 1.16 (0.78–1.73) 1.16 (0.79–1.70) 2.08 (1.04–4.18)**

Muslim 0.93 (0.59–1.45) 0.89 (0.60–1.31) 0.52 (0.17–1.64)

Christian 0.43 (0.19–0.98)** 0.64 (0.33–1.24) 0.56 (0.11–2.77)

Others 0.83 (0.43–1.60) 0.80 (0.46–1.40) 0.64 (0.13–3.02)

Ethnicity

Janajati 1.00 1.00 1.00

Others 1.34 (0.96–1.85) 1.41 (1.02–1.93)** 1.90 (1.11–3.25)**

Dalit 1.27 (0.94–1.72) 1.24 (0.93–1.65) 1.43 (0.79–2.58)
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wealth quintile were all found to be statistically significant

(Table 1).

All the maternity services examined showed large statistically

significant increases in uptake over the study period. The

percentage of the women delivering in health facilities increased

slightly between 1996 (7.6%) and 2001 (9.8%), but had nearly

doubled by 2006 (19.4%) and saw a similar rise to 38.5% in 2011

(Figure 1). Assistance during delivery by a health professional

mirrored these changes, doubling from 9.1% in 1996 to 20.6% in

2006 and rising to 39.1% in 2011. Over the whole period women

reporting CS delivery increased to 5.2% in 2011 from 1.0% in

1996 (Figure 1). In antenatal care between 1996 and 2011: check-

ups within the first trimester nearly doubled from 30.5% to 58.5%;

the percentage of women attending four or more visits increased

from 9.2% to 50.1%; and ANC from professionals nearly doubled

from 25.2% to 58.3% (Figure 2).

Univariate logistic regression indicates that these improvements

in maternity care practices were all statistically significant (p,

0.001) (Table 2). The greatest increase was observed in health

facility delivery (OR=2.21; 95% CI= 1.92, 2.34) and women

making four or more antenatal visits (OR=2.24; 95% CI= 2.03,

2.47).

Multivariate analysis after adjusting for socio-demographic

factors shows a significant average increase in health facility

delivery, delivery assisted by a professional and CS delivery across

all the surveys (Table 3). Disparities become more pronounced at

the extremes of the socio-economic spectrum. Health facility

delivery, professional assistance during delivery and CS delivery

were more common among urban women, women with at least

secondary school education, and the highest wealth quintile

respectively. However, higher parity and employed women were

less likely to deliver in a health facility or assisted by a professional.

Although highly educated women were more likely to deliver in a

health facility and in the presence of a professional, they were less

likely to have CS delivery. Similarly, increases in ANC with a

health professional, four or more ANC visits and antenatal check-

up within the first trimester of pregnancy continued to show

significant improvements after adjusting for socio-demographic

factors (Table 4). Urban/rural, poor/rich and uneducated/highly

educated disparities in ANC care were substantial, with higher

parity, older and employed women less likely to receive ANC.

Discussion

This study has revealed important upward trends in the use of

delivery and antenatal services between 1996 and 2011 in Nepal,

corroborating the findings in earlier studies [12] and, importantly,

indicating that the improvement is continuing. As previously

hypothesised, this may account for the decrease in MMR in Nepal

to 170 per 100,000 live births in 2010 [7,12]. Findings also

revealed major socio-economic changes especially in terms of the

education of women, their employment status and movement to

urban areas, as well as positive maternal health behaviours such as

fewer and less high risk pregnancies. Lastly, the analysis shows the

marked and continuing sub-national variation in uptake of care

that are usually summarised at a national or regional level. With

this inequity in service uptake, many of the socio-economic

changes could be expected to impact on maternal mortality

through increased access to health services; however further

analysis indicates that socio-economic improvements explain only

a small part of the increase in uptake of care: only adjustment for

education reduced the upward trend in odds ratios for maternity

care. This means that most of the influence of improved socio-

economic indicators on maternal health is mediated through other

pathways, for example, improved nutrition and general health.

Women with at least secondary education are over three times

more likely to deliver with a health professional than women with

no education, and the percentage in this category has increased

from under 10% in 1996 to 36% in 2011. Increases in the number

of educational institutions and teachers and the free education

services provided in government-run educational institutions

contribute to this rising trend in the educational status of women

[28]; and this improvement partly explains the trends in delivery

with a professional and delivery in a health facility. Interestingly,

employed women have a lower probability of utilizing maternity

care services, which is in agreement with a previous study in Nepal

[29]. A possible explanation for this is that working women remain

busy with their work and hence may not have enough time to seek

maternal health care services.

It seems clear that evolving governmental policy and strategies

have had a major impact on the improvements in the availability

of maternal healthcare services. For example, the Human

Resource Strategy for safe delivery and the development of a

national policy to assure the presence of SBAs at deliveries

wherever they take place have contributed in the rise in the

number of deliveries with a professional attendant in Nepal [30].

Indeed, governmental support has resulted in Nepal reaching the

MDG target for 60% of births attended by skilled health

professionals by 2015. The support of the Ministry of Health

and Population in providing financial incentives for health facilities

for providing CS delivery could have contributed to the increase in

the number of CS deliveries [31], which were shown to have

grown five-fold in the past 15 years. Another reason for this

significant trend could also be the increase in the number of health

facilities providing EmONC and referrals. It has been suggested

that a CS rate of 5% is optimum for preventing maternal and

neonatal mortality [32] if these deliveries are conducted in

response to obstetric complications such as eclampsia, pre-

eclampsia and obstructed labour [33]. The government of Nepal

had also set a specific MDG target to increase the proportion of

women making four or more ANC visits to 80% by 2015 [30],

although this seems to be one of the targets that will not be

Table 3. Cont.

Delivery in a health
facility OR (95% CI)

Professional assistance
at delivery OR (95% CI)

Caesarean section
OR (95% CI)

Newar 2.68 (2.01–3.57) 2.47 (1.84–3.33)* 1.98 (1.17–3.33)**

Chhetri 1.61 (1.23–2.10)** 1.56 (1.21–2.01)** 2.00 (1.18–3.38)**

Brahmin 1.88 (1.42–2.48)* 1.85 (1.43–2.39)* 2.27 (1.37–3.75)**

*P,0.001,
**P,0.05, OR: odds ratio, CI: confidence interval.
doi:10.1371/journal.pone.0093029.t003
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Table 4. Association between socio-demographic factors and ANC variables.

ANC provided by health
professional OR (95% CI)

Four or more ANC
visits OR (95% CI)

First ANC visit in first
trimester OR (95% CI)

Year

1996 1.00 1.00 1.00

2001 2.38 (1.97–2.86)* 1.84 (1.46–2.31)* 1.07 (0.89–1.29)

2006 2.22 (1.74–2.83)* 4.08 (3.06–5.45)* 1.30 (1.08–1.58)**

2011 3.68 (2.82–4.80)* 9.8 (7.21–13.31)* 2.96 (2.42–3.63)*

Survey trend 1.45 (1.33–1.58)* 2.16 (1.95–2.39)* 1.40 (1.31–1.50)*

Age at delivery (yrs)

,20 1.00 1.00 1.00

20–34 1.04 (0.88–1.24) 1.34 (1.12–1.59)** 1.43 (1.18–1.74)*

$35 or more 0.61 (0.48–0.77)* 0.69 (0.50–0.95)** 1.68 (1.26–2.23)*

Birth order

1st 1.00 1.00 1.00

2–4 0.62 (0.54–0.71)* 0.51 (0.43–0.60)* 0.75 (0.65–0.87)*

Education

No education 1.00 1.00 1.00

Primary education 1.80 (1.53–2.12)* 2.03 (1.71–2.40)* 1.11 (0.93–1.31)

Secondary and above 2.83 (2.38–3.35)* 3.27 (2.72–3.92)* 1.64 (1.40–1.92)*

Wealth Quintile

Lowest 1.00 1.00 1.00

Second 1.47 (1.25–1.72)* 1.45 (1.18–1.79)* 1.01 (0.84–1.23)

Middle 1.89 (1.58–2.25)* 2.06 (1.64–2.57)* 1.08 (0.87–1.32)

Fourth 2.64 (2.17–3.21)* 2.58 (2.03–3.29)* 1.11 (0.90–1.380

Highest 5.47 (4.21–7.10)* 4.29 (3.22–5.71)* 1.55 (1.22–1.96)*

Respondent working

No 1.00 1.00 1.00

Yes 0.75 (0.64–0.88)** 0.84 (0.72–0.97)** 0.95 (0.83–1.08)

Residence

Rural 1.00 1.00 1.00

Urban 2.93 (2.29–3.75)* 1.56 (1.23–1.97)* 1.45 (1.21–1.74)*

Ecological zones

Mountain 1.00 1.00 1.00

Hill 0.62 (0.54–0.71) 1.25 (0.90–1.72) 1.10 (0.90–1.35)

Terai 1.12 (0.82–1.53) 1.36 (0.99–1.88) 0.94 (0.75–1.17)

Region

Far-western 1.00 1.00 1.00

Mid-western 0.97 (0.64–1.46) 0.61 (0.41–0.92)** 1.43 (1.13–1.80)**

Western 1.47 (0.99–2.17) 0.72 (0.48–1.07) 1.28 (1.01–1.62)**

Central 0.97 (0.65–1.44) 0.69 (0.47–1.01) 1.27 (1.01–1.59)**

Eastern 1.25 (0.85–1.84) 0.73 (0.50–1.08) 1.38 (1.10–1.73)**

Religion

Hindu 1.00 1.00 1.00

Buddhist 1.17 (0.84–1.62) 1.08 (0.78–1.50) 0.96 (0.74–1.26)

Muslim 1.12 (0.71–1.76) 0.91 (0.65–1.28) 0.86 (0.54–1.36)

Christian 1.14 (0.57–2.30) 0.86 (0.39–1.88) 1.03 (0.52–2.03)

Others 1.42 (0.76–2.63) 0.93 (0.59–1.46) 0.61 (0.44–0.84)**

Ethnicity

Janajati 1.00 1.00 1.00

Others 1.35 (0.99–1.84) 0.84 (0.62–1.15) 0.90 (0.71–1.14)

Dalit 1.50 (1.18–1.90)** 1.04 (0.79–1.37) 0.76 (0.62–0.94)**
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achieved by 2015. These findings are similar to those in

Bangladesh where there is also an increasing uptake of antenatal

visits; although in Nepal first trimester visits are also increasing,

which is in contrast to findings in Bangladesh [34].

There have also been notable successes in initiatives aiming to

strengthen the demand for maternity care. To help overcome

demand-side barriers, a Maternity Incentives Scheme was

introduced nationwide in 2005, providing cash for transportation

costs to women giving birth in public health facilities and

providing free services for women in districts with low Human

Development Index. A national free delivery policy was subse-

quently launched in 2009 [35]. Other initiatives have successfully

used mass media to disseminate safe motherhood messages and

community mobilization to improve uptake of services [36,37].

Government support is evidently important to reducing

maternal mortality and this is one of the lessons for other nations,

especially other low and middle income countries. The way

forward though is to ensure that the policies and strategies are best

suited to the context, cost-effective and sustainable. The findings of

this study have raised one such issue which could have major

policy implications. The increase in delivery at health facilities was

most apparent among the urban, wealthy and highly educated

women and CS was more common among urban, wealthy and

older women. This is interesting as one of the reasons for this

increased uptake is thought to be the implementation of a

governmental safe motherhood initiative which provides financial

support to women delivering in health facilities [18]. The findings

of this study suggest that other possible explanations, including

urbanisation and increasing female employment are not the

driving force, although this assertion would need to be investigated

further. Besides the effort of government, in the context of Nepal,

improved family planning and the improved status of women have

reduced the death rate of pregnant women [38].

There were several limitations to this study. Ideally we would

have modelled how maternal outcome varies with women’s

characteristics and service use at an individual level, but we did

not have access to suitable data. The NDHS use the sisterhood

method to measure maternal mortality (respondents’ report on

their siblings’ deaths) so it was not possible to look for a direct

association between characteristics/service use and maternal

mortality [39]. The choice of socio-demographic factors was

based on the literature but was limited by the data collected in the

surveys. The logistic regression used describes the average change

in effect across all the surveys, which assumes a linear increase in

maternity care services. From the trends shown in Figures 1 and 2

it is clear that this assumption did not always hold true, which

limits the potential explanatory power of the socio-demographic

factors and might partly explain their general lack of impact on

observed trends in maternity service uptake.

Conclusion

The central finding of this study is that the observed

improvement in the uptake of maternity care services was largely

independent of the improving socio-demographic situation. Of all

the factors tested only improvements in women’s educational

attainment was shown to have an influence on the improvements

in uptake of care. In the context of Nepal, these trends have

coincided with a period of steady decline in maternal mortality

ratios. The findings have important policy implications indicating

that independent improvement in the uptake of maternity care

services can have an impact on maternal mortality which could be

relevant for other countries having high rates of maternal

mortality. The role of governments in upgrading maternity

services, and addressing demand-side barriers is essential, and

improving the educational status of women is also shown to be an

important priority.
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