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ABSTRACT

Objective:  To report on the effectiveness of a standardized core Maternity Waiting Home 

(MWH) model to increase facility deliveries and access to reproductive health services among 

women living farthest from a health facility (>10km) using facility-based data. 

Design:  Quasi-experimental design.

Setting: Seven rural districts in Zambia.

Population: Women delivering at 40 health facilities between June 2016 to August 2018. 

Methods: 20 intervention sites and 20 comparison sites were used to test if MWHs increased 

access to reproductive health services for women living in rural Zambia. The difference-in-

differences (DID) methodology was used to examine the effectiveness of the core MWH model 

on our primary outcomes.

Main Outcome Measures: Differences in the change from baseline to endline in the percentage 

of women who: 1) traveled greater than 10 km for delivery, (2) attended a postnatal visit at 6 

days postpartum, and (3) were referred to a higher-level health facility between intervention and 

comparison group. 

Results:  We detected a significant difference for the percentage of deliveries at intervention 

facilities with the core MWH model for all women living >10km away (p=0.03), adolescent 

women (<18 years) living >10km away (p=0.002), and primigravida women living >10km away 

(p=0.01).  There were no significant differences for women attending a postnatal care visit at 6 

days postpartum (p=0.07) or for women referred to the next level of care (p=0.29).
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Conclusion:  The core MWH model was successful in reaching women with historically low 

rates of facility delivery, those living >10km from a healthcare facility, including adolescent 

women and primigravidas.
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INTRODUCTION 

The social and economic implications of maternal morbidity and mortality reach beyond a woman to her 

family, community, and even country.1,2 Since 1990, significant improvements were achieved with the 

maternal mortality ratio decreasing by 45% worldwide.3 However, too many women, especially in low 

income countries, still suffer from preventable complications and deaths related to pregnancy and 

childbirth.3 Studies show that reproductive health service utilization, especially facility-based delivery 

under the supervision of skilled health care providers, is effective in preventing and managing pregnancy 

and childbirth related complications.4

The inability to access necessary delivery services is one reason low-income countries disproportionately 

suffer from preventable maternal deaths and illnesses with 99% of all maternal deaths occurring in low 

income countries and 66% in sub-Saharan Africa.5  Zambia, a landlocked country in sub-Saharan Africa, 

has a maternal mortality ratio of 224 per 100,000 live births, which can be attributed to the inequity in 

access of important reproductive health services.6,7

The long distances women must travel to reach health facilities present one of the biggest barriers in 

accessing crucial services.4  Maternity waiting homes (MWHs), accommodation located near a health 

facility where women can stay during pregnancy and/or after birth to enable timely access to reproductive

health care, have been identified as an intervention to bridge this inequity in access caused by distance.8-11 

However, the effectiveness of MWHs for improving maternal outcomes is inconclusive.1,9 While a 

Cochrane review8  concluded there is insufficient evidence to determine whether MWHs improve 

maternal and neonatal outcomes, a recent meta-analysis suggests that in low-income countries MWH 

users were 80% less likely to die than non-users.12

Two chief reasons contribute to the inconsistent results regarding the effectiveness of MWHs: the limited 

number of studies with strong methodologic designs and varying operationalized models of MWHs.9, 11 

Insufficient randomized control, quasi-randomized, and cluster-randomized trials produce limited reliable

evidence regarding the benefits of MWHs.9 Furthermore, operational models of MWHs are highly 
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inconsistent in the materials, infrastructure, and service availability between and within countries which 

further impacts drawing generalizable implications.11, 13-16

The present study addresses an important research gap by using a quasi-experimental study design to test 

the impact of a standardized core MWH model in rural Zambia. The purpose of the paper is to determine 

the effectiveness of a core MWH model to increase facility deliveries and access to reproductive health 

services among women living farthest from a health facility (>10km) using facility-based data. 

METHODS 

The core MWH model was developed by the Maternity Home Alliance (MHA) and is described in detail 

elsewhere.17 As part of a quasi-experimental study design, 20 sites received the core MWH model and 20 

comparison sites provided the standard of care for waiting mothers.  All sites were basic emergency 

obstetric and newborn care (BEmONC) facilities. Two implementing partners used different methods to 

assign health facility sites to study arms—one used matched-pair randomization (10 intervention and 10 

comparison) and the other used a matched-pair approach without random assignment (10 intervention and

10 comparison).17 Additionally, geographic information system (GIS) techniques were used to geo-locate 

and map the distance between rural villages and health facility sites in each of the catchment areas.  

Distances from mothers’ home villages to health facilities were calculated using ArcGIS® Online (ESRI, 

Redlands, CA, USA). Recorded distances were determined as the most direct route along roads/paths 

between each village and their associated health facility.

Ethical approvals were obtained from the each implementing partner’s institution (University of Michigan

and Boston University Institutional Review Boards) as well as ERES Converge (Where Research, Ethics, 

and Science Converge) IRB, a private research ethics board in Zambia governed by the National Health 

Research Ethics Committee.  We also obtained approval to proceed with the study from the Zambia 

National Health Research Authority, responsible for oversight of all research conducted in the country.

Study setting and sample
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Seven districts (Chembe, Choma, Kalomo, Lundazi, Mansa, Nyimba, and Pemba) in three provinces 

(Eastern, Luapula, and Southern) were included in the study with a total estimated population of 369,234 

within catchment communities at all study sites. Baseline characteristics of study sites were primarily 

rural with estimates of rural populations as follows:  Lundazi (95%), Kalomo (93%), Nyimba (91%), 

Choma/Pemba (76%), and Mansa/Chembe (67%).18 Choma/Pemba and Mansa/Chembe were 

administratively combined in the 2010 census.  Except for Chembe, each district has one or more district 

hospital providing comprehensive emergency obstetric and neonatal care (CEmONC).  

Data collection

The MHA partners harmonized instruments for data collection prior to the commencement of the study. 

Working with their local partners, the University of Michigan collected data on the MWH sites from 

Chembe, Lundazi, and Mansa while Boston University collected data on the MWH sites from Choma, 

Kalomo, Nyimba, and Pemba. Data were extracted from Ministry of Health (MOH) registers at each of 

the 40 health facility sites in the study for admission, delivery, postnatal care (PNC), and referrals. 

Additionally, data were collected through a MWH register and experience survey (both designed and 

implemented by the study partners) for women utilizing MWHs to capture demographic data. Data were 

entered by project MWH research assistants, managers, or caretakers.

Time parameters for baseline data collection were set at 3 months prior to the opening of each individual 

MWH.  Because MWHs were established using a stepwise approach, time parameters for the evaluation 

data included the first full month after the opening of the MWH (first MWHs opened in June 2016) to 1 

August 2018 (one full year following the opening of the last MWH).

Research assistants (RAs) extracted admission, discharge, and transfer data from all health facility 

delivery logbooks at all 40 sites. They also extracted data on PNC attendance and referrals from facility 

logbooks. Admission data were collected from each woman using a MWH survey. Women also 

completed an experience survey if they stayed a minimum of three nights at the MWH. Women were 

informed they could refuse to answer any question or stop the survey at any time and participation would 
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not affect their care. After obtaining informed consent, the survey was administered verbally by a 

Zambian RA in the local language due to low literacy levels within communities.

Data analysis

Process and outcome indicators from the two implementing partners were agreed upon by partners a 

priori and data were combined. Descriptive analyses were performed comparing demographics across 

baseline and study period using Chi-square tests for categorical variables and t-tests for continuous 

variables.  

We used the difference-in-differences (DID) methodology to examine the effectiveness of the core MWH

model on our primary outcome; of all facility-based deliveries, the proportion of women living >10km 

away and delivering at the health facility. This approach adjusted for potential biases from underlying 

time trends and other unmeasured confounders between BEmONC facilities with MWHs (the 

intervention group) and BEmONC facilities without MWHs or unimproved MWHs (the comparison 

group).19 Based on data from the Saving Mothers Giving Life (SMGL) initiative Phase I and district level 

MOH, intervention facilities experienced a common trend in attendance to comparison facilities until the 

opening of MWHs.20 For both groups, we calculated the proportions of women who: (1) came for 

deliveries at a BEmONC facility from greater than 10 km, (2) attended a PNC visit at 6 days postpartum, 

and (3) were referred to a higher-level health facility in baseline and the evaluation period. We compared 

the differences in the changes of percentages at intervention group vs. comparison group during the 

evaluation period relative to baseline (3 months prior to MWH opening) to identify association between 

MWHs and outcomes. 

A logistic regression model was fit to test the association between women who delivered at a BEmONC 

facility and lived >10 km away from the facility. Linear regression models were employed to estimate the

association between monthly referral rates and the monthly PNC rates. We estimated robust standard 

errors with a cluster effect on BEmONC facilities. In each model, we included two dummy variables: (1) 

equal to 1 for the intervention group and 0 for the comparison group and (2) equal to 1 for observations 
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from the evaluation period and 0 for those from baseline. We used an interaction term between these two 

dummy variables to perform a statistical test of the DID estimator. All hypothesis tests were two-sided 

with the level of statistical significance set to 0.05. Statistical analyses were conducted in Stata version 

15·0.

Results

A total of 18,544 women delivered at an intervention or comparison health facility during our study 

timeframe. Overall, the intervention and comparison groups were similar. Delivery records from MOH 

registers indicated women were on average 24 years of age, having their 3rd child, with 24-27% 

primigravidas. However, there was a greater number of women under age 18 years in the intervention 

communities than in the comparison communities at baseline (p=0.01). During the course of the study 

period (June 2016 to 1 August 2018), 63.3% (n=6622) of all women delivering at an intervention health 

facility used a MWH. Complete demographics are listed in Table 1. 

Table 2 presents the absolute DID for women living >10km away and delivering at the health facility, 

women with a PNC visit at six days postpartum, and women referred for complications to a CEmONC 

facility. The absolute DID compares facilities with the core MWH model to comparison sites. We 

detected a significant difference for the percentage of women delivering at a health facility living >10km 

away (p=0.03), with a higher percentage of women living >10km delivering at a health facility in the 

intervention sites after the core MWH model was introduced. The difference in women attending a PNC 

visit at 6 days postpartum approached significance (p=0.07), with a higher percentage of change in the 

number of women at the intervention sites attending their day 6 PNC visit after the core MWH model was

introduced. There was not a significant difference for referrals.

We also examined the absolute DID for characteristics of women living >10km away and delivering at a 

health facility, specifically focusing on adolescent women (<18 years old), primigravida, and grand 

multipara women (Table 3). We detected a significant difference for the percentage of adolescent women 
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living >10km away delivering at a health facility (p=0.002), with a higher percentage of adolescent 

women delivering at health facilities in the intervention group after introduction of the core MWH model.

We also detected a significant difference for the percentage of primigravida women living >10km away 

delivering at a health facility (p=0.01), with a higher percentage of primigravida women delivering at 

health facilities in the intervention communities after the core MWH model was introduced.

Using the GIS data, we calculated the travel distance for 98% of the women utilizing a MWH during the 

study period. Mean distance traveled for all women utilizing a MWH was 8.3km (SD=11.3km).  We 

calculated the mean length of stay and standard deviation for antepartum care 10.9 days (SD=13.8 days), 

those awaiting delivery 15.2 days (SD=17.7 days), and those using the MWH to receive postnatal care 2.5

days (SD=13.0 days) as well as the distance women traveled for each type of stay. As noted in Table 4, 

overall, 38.6% of women traveled from >10km away representing the largest group of women using the 

MWH for any reason. The mean distances for each type of care received included 7.1km (SD=6.5km) for 

antenatal care, 8.5km (SD=12.0km) for those awaiting delivery, and 7.4km (SD=6.1km) for those 

receiving postnatal care.

Additionally, transportation data were calculated for 97% of the women using a MWH (Figure 1 S1).  

The majority of participants (82.5%) used non-motorized means to get to the health facility including 

walking, bicycle, carried in hammock/wheelbarrow, or an ox cart. A smaller percentage (17.5%) used 

motorized transportation such as a motorcycle, taxi, car, or ambulance. Of those who used motorized 

transportation, 79% were located within a two-hour distance to the health facility, while among those who

reported using non-motorized transportation only 54% were within a two-hour distance to the health 

facility.

DISCUSSION

Main findings
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In the present study, we examined how the core MWH model can increase health facility delivery, PNC 

visit at six days postpartum, and referral for complications to a CEmONC facility for women living 

>10km away from a HF. This study found the core MWH model was successful in reaching women with 

low rates of facility delivery, especially those living >10km from a healthcare facility. The difference for 

the percentage of women attending a PNC visit at 6 days postpartum >10km away was approaching 

significance and there was no difference for referrals. The core MWH model also increased the 

percentage of women less than 18 years old and primigravida women living >10km away accessing 

health facilities for deliveries. 

Strength and limitations

This study has several strengths including a large sample size of women living in rural, remote areas of 

Zambia, and the use of selection criteria to match comparison and intervention sites.17 Additionally, the 

harmonization of indicators prior to the start of data collection ensured that partners used the same 

definitions and measured similar outcomes.    

There are several limitations that constrain interpretation of the findings. First, implementing partners 

used different methods to select and assign health facility sites to study arms. In four districts, one partner

randomly assigned health facilities to receive the MWH intervention while in three districts, the second 

partner used input from district health teams and purposively sampled from eligible rural health 

facilities.17 Second, the study was conducted in districts where the SMGL initiative had implemented 

evidence based interventions to reduce maternal and newborn mortality including improving the quality of

BEmONC services while improving access and demand.20  However, these SMGL districts were 

purposively chosen to ensure adequate quality of care if the intervention increased access and demand. 

Finally, MOH facility registers were used for collection of various data.  Data were entered into these 

various registers by the nurse or midwife on duty. While each health facility was issued standard data 

collection registers with definitions for each cell, there was the chance of varying interpretation by the 
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recorder. To address this, we conducted trainings at each site with nurses and midwives; also field staff 

worked with nurses and midwives to ensure accuracy of the data.  

Interpretation

This study found the core MWH model was successful in reaching women with historically low rates of 

facility delivery, those living >10km from a healthcare facility. Data on utilization of maternal and 

newborn care from five East African countries suggests that greater geographic inaccessibility (often 

defined as >10km from a health facility) contributes to lower rates of receiving recommended antenatal 

care, delivering at a facility with a skilled birth attendant, and obtaining PNC.21 The core MWH model 

provided access to this population regardless of how they initially reached the MWH, via motorized or 

non-motorized transportation. 

In addition to increasing access for all women at geographic risk, the core MWH model also increased the

percentage of adolescent women (<18 years old) and primigravida women living >10km away accessing 

health facilities for deliveries. Adolescents are known to have greater risk for maternal morbidity and 

mortality due to biological and sociocultural factors.22 The government of Zambia specifically 

recommends that all adolescent pregnancies, primigravidas, and grand multiparas should deliver at a 

health facility due to increased risk for maternal morbidity and mortality related to age and pregnancy 

status.23 This finding therefore helps support the national strategy to improve the maternal health of those 

most at risk.

Past research has noted there are numerous barriers to MWH use once they are constructed and some 

studies have seen minimal use and sustainability.24-26 The core MWH model incorporated many of the 

facilitators identified in past research including no cost to stay, community involvement, awareness 

raising, and integrating culturally-appropriate practices to ensure uptake and sustainability.27 The core 

MWH model was therefore responsive to women’s needs and attracted women during the antepartum, 

intrapartum, and postpartum timeframes.
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Early harmonization of indicators ensured that MHA partners used the same definitions and measured 

similar outcomes. This allowed for comparisons using all partner data and is essential to ensure that large-

scale data obtained using a quasi-experimental design is comparable across sites. This methodology 

addresses many of the critiques in the literature that have led to mixed and inconclusive results regarding 

the outcomes and effectiveness of MWHs.11,12

CONCLUSION

This study is one of the first to examine the impact of a MWH intervention to increase access to 

reproductive health services for women living farther than 10 km from a rural health facility. Results of 

this study indicate that a community-driven, entrepreneurial core MWH model is effective at increasing 

facility delivery for women living farthest from the health facility (>10 km) especially primigravidas and 

those less than 18 years old. Maternity waiting homes are one strategy to improve access to facility 

delivery for women living the greatest distance from a health care facility.  
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Table 1. Characteristics of women delivering at health facilities at baseline and following opening of maternity waiting home (MWH) core model.

Baseline Deliveries 

(3 months before MWH’s opened)

Deliveries Following Opening of MWH (beginning first
complete calendar month open)

Women Utilizing 

the MWH Core
Model 

Intervention

N=1570

Compariso
n

N=1162

p-
value^

Intervention

N=10463

Comparison

N=8081

p-value^ Intervention

N=6622 (63.3%)

Age, mean (SD) 24.6 (6.8) 24.7 (6.6) .57 24.6 (6.6) 24.7 (6.5) 0.1 24.3 (6.5)

Age < 18 yrs, N (%) 183 (11.9) 103 (8.9) .01* 1081 (10.5) 785 (9.8) 0.13 781 (11.9)

Gravida, mean (SD) 3.2 (2.1) 3.2 (2.1) .64 3.2 (2.0) 3.2 (2.0) 0.95 3.2 (2.1)

Parity, mean (SD) 2.2 (2.0) 2.3 (2.0) .62 2.2 (2.0) 2.3 (2.0) 0.16 2.1 (2.0)

Primigravida, N (%) 421 (27.1) 276 (24.1) .08 2479 (24) 1902 (23.8) 0.7 1736 (26.3)

Grand Multipara >6 
pregnancies, N (%)

139 (8.9) 88 (7.7) .24 810 (7.8) 574 (7.2) 0.09 516 (7.8)

^p-value compares intervention and comparison; two sample t-test used to compare means; chi-square test used to compare proportions
*p<0.05
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Table 2. Absolute difference-in-differences for women living >10km away and delivering at a health facility, attending postnatal care (PNC) visit at 6 days 
postpartum, and referred to comprehensive emergency obstetric and neonatal care (CEmONC) facility.

Intervention Sites Comparison Sites Absolute Difference-in-
Differences^

Baseline

N=1570

Study 
Period

N=10463

Study period – 
Baseline

Baseline

N=1162

Study 
Period

N=8081

Study period – 
Baseline

DID p-value

Women who delivered at a 
health facility, N(%)

440
(28.3%)

3185
(31.0%)

2.7% 291
(25.1%)

1900
(23.6%)

-1.5% 4.2% 0.03*

Average PNC visit rate at 6 
days postpartum

66.3% 72.5% 6.2% 79.9% 78.2% -1.7% 8.0% 0.07

Average referral rate to 
CEmONC facility

6.7% 9.5% 2.8% 6.5% 8.4% 1.9% 0.9% 0.29

^The absolute difference in differences compares facilities with the core Maternity Waiting Home (MWH) Model to Comparison Sites 
*p<0.05
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Table 3. Absolute difference-in-differences between intervention and comparison sites for women who live >10km, N(%).

Intervention Sites Comparison Sites Absolute Difference-in-
Differences^

Baseline Study 
Period

Study period –
Baseline

Baseline Study 
Period

Study period – 
Baseline

DID p-value

Adolescent Women, <18 years 
old (N=2152)

43 (23.8) 342 (32.1) 8.3% 34 (33.0) 182 (23.2) -9.8% 18.1% 0.002*

Primigravida (N=5078) 104
(24.9)

760 (31.0) 6.1% 75 (27.2) 456 (24.0) -3.2% 9.3% 0.01*

Grand Multipara (N=1611) 45 (32.4) 259 (32.5) 0.1% 23 (26.4) 115 (20.1) -6.3% 6.4% 0.27

^The absolute difference in differences compares facilities with the MWH Core Model to Comparison Sites 
*p<0.05
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Table 4. Length of maternity waiting home (MWH) stay by type and distance.

MWH Length of
Stay

Distance (km)

Mean (SD) Mean (SD) <5km 5-10km >10km

Overall (N=6622) 13.2 (18.3) 8.3 (11.3) 1630 (28.8%) 1852 (32.7%) 2186 (38.6%)

By reason

    Antenatal Care (N=27) 10.9 (13.8) 7.1 (6.5) 10 (43.5%) 4 (17.4%) 9 (39.1%)

    Awaiting Delivery (N=5627) 15.2 (17.7) 8.5 (12.0) 1333 (27.7%) 1613 (33.5%) 1867 (38.8%)

    Postnatal Care (N=949) 2.5 (13.0) 7.4 (6.1) 281 (34.4%) 229 (28.1%) 306 (37.5%)
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