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Abstract

Background: Utilizing maternity waiting homes (MWHs) is a strategy to improve access to skilled obstetric care in
rural Zambia. However, out-of-pocket (OOP) expenses remain a barrier for many women. We assessed delivery-
related expenditure for women who used MWHs and those who did not who delivered at a rural health facility.
Methods: During the endline of an impact evaluation for an MWH intervention, household surveys (n = 826) were
conducted with women who delivered a baby in the previous 13 months at a rural health facility and lived >10 km from
a health facility in seven districts of rural Zambia. We captured the amount women reported spending on delivery. We
compared OOP spending between women who used MWHs and those who did not. Amounts were converted from
Zambian kwacha (ZMW) to US dollar (USD).

Results: After controlling for confounders, there was no significant difference in delivery-related expenditure between
women who used MWHs (US$40.01) and those who did not (US$36.66) (P=.06). Both groups reported baby clothes
as the largest expenditure. MWH users reported spending slightly more on accommodation compared to those did not
use MWHs, but this difference represents only a fraction of total costs associated with delivery.

Conclusion: Findings suggest that for women coming from far away, utilizing MWHs while awaiting delivery is not
costlier overall than for women who deliver at a health facility but do not utilize a MWH.
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Key Messages

Implications for policy makers

o Contrary to popular conceptions, women who use maternity waiting homes (MWHs) in rural Zambia do not report higher out-of-pocket
(OOP) spending on delivery-related expenditure compared to women who deliver without usinga MWH.

o Interventions leveraging MWHSs may not result in negative financial consequences for the women who use them.

«  MWHs offer a way to decrease transportation-related barriers to facility-based deliveries without creating additional costs for users.

Implications for the public

Pregnant women in low resource settings, such as rural Zambia, face many barriers in accessing adequate maternal health services. Maternity waiting
homes (MWHs) are residential dwellings located near qualified health facilities where women can have access to skilled obstetric care. This paper
reports the major categories of out-of-pocket (OOP) expenditure for pregnant women who use and who do not use MWHs. Our findings suggest
that, in rural Zambia, women who use MWHs before giving birth at a facility do not spend more on delivery-associated expenditure compared to
women who do not choose to stay in a MWH. Therefore, usinga MWH may not present an added financial burden to low-income pregnant women
in rural Zambia.

Background

Maternal health services, including antenatal care (ANC)
and delivery at an equipped health facility under the care of
a skilled birth attendant, can improve maternal and neonatal
health outcomes.'* Yet, pregnant women in low resource
settings, such as rural Zambia, continue to face impediments

to accessing these services.”® Barriers include out-of-pocket
(OOP) expenditure for direct and indirect costs, distance,
traditional and family influences, and low quality of care,
among others.””

To address the financial barriers women experience, several
sub-Saharan countries implemented policies that eliminate

Full list of authors’ affiliations is available at the end of the article.
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user fees for facility-based delivery services, including
delivery.’® In 2006, the Zambian government abolished user
fees, including those for maternal health services, as part
of a similar national effort to increase access to healthcare
facilities." While this policy reduced expenditure for service
users, there is mixed evidence regarding the impact of user
fee removal on facility-based delivery rates.''* Additionally,
user-fee elimination has not removed all financial barriers.
Women across Zambia, Tanzania, and Ethiopia continue to
face other financial roadblocks including OOP expenditure
for transportation to health facilities, delivery supplies, and
baby clothes.>” %1316

Distance to health facilities is also a well-documented
barrier to maternal health service utilization.5”'¢'® This is
especially true for women in remote areas, who have trouble
finding reliable and affordable transportation to get to a
heath facility.'* One strategy to address the distance challenge
is investing in maternity waiting homes (MWHs), which
are residential facilities located near health care facilities
qualified to provide basic emergency obstetric care.'**
Although the quality of MWHs varies within and between
countries, MWHs are associated with improved maternal
health outcomes in several sub-Saharan countries.?"*

MWH use in Zambia has expanded in recent years through
the Maternity Homes Alliance (MHA), a collaboration
between the Zambian government, two implementing
partners, and two academic institutions. The MHA
hypothesized that quality MWHSs would reduce the distance
barrier and increase access to facility-based delivery for
rural women in Zambia by bringing pregnant women closer
to the health facility as they await delivery.”® However, it is
possible that reducing one barrier (distance) may exacerbate
another (OOP expenditure). Therefore it is essential to
examine the financial cost of MWH use to pregnant women
living most remotely. Hypothetically, MWHs could decrease
transportation costs because of the opportunity to plan for
transport and avoid paying a premium on urgent transport.
Conversely, MWHs could increase accommodation-related
costs if pregnant women are charged for their MWH stay
or women using them encounter other unanticipated costs.
Yet, there is little empirical evidence on whether expenditure
differences exist between those who use MWHs and those
who do not (referred throughout the rest of this paper as
‘users’ and ‘non-users’ respectively).**

Within a broader impact evaluation of the MHA, we
analyzed self-reported OOP expenditure for women living
remotely who recently delivered at a health facility. We
compared OOP spending of women who stayed at MWHs
and those who did not for their most recent delivery to better
understand how MWH use factors into OOP expenditure
for facility delivery among socioeconomically disadvantaged
women in rural Zambia.

Methods

Study Setting

Zambia is divided in ten provinces. The MHA project is
based in the following rural districts in three provinces;
Choma, Kalomo, and Pemba in Southern Province, Nyimba

and Lundazi in Eastern Province and Mansa and Chembe in
Luapula province.” These districts are primarily rural, poor,
and have low utilization of maternal health services.?>?

Intervention Description

The study team conducted formative research with community
stakeholders to determine an acceptable, feasible, and
sustainable MWH intervention for the relevant districts.”*
MWHs were intended to be utilized by expecting mothers
within 1-2 weeks of delivery, with a focus on the most remote
women, defined as living >10 km from a health facility that
provides maternal health services. MWHs were designed to be
comfortable, safe, and culturally appropriate; and to be linked
with the health system to ensure pregnant women receive
clinical services.”** The MWHSs provided cooking space
and utensils but did not provide food for women. Consistent
with government policy, the MWHSs were designed to be free
of charge for women and their companions awaiting ANC,
labor and delivery, or postnatal care.

Study Design and Data Collection
The overarching study has been described elsewhere.® In
2018, following the implementation of the MWH intervention
(endline), we conducted a cross-sectional household survey
with a random sample of women who delivered a baby in the
13 months prior to the survey and who lived more than 10
km from the 20 rural health center study sites that received
the MWH intervention. The household survey captured basic
demographic information for the household and the woman,
and information about the woman’s most recent delivery,
delivery location, MWH use, and expenditures associated
with delivery. Expenditure was reported in the local currency,
the Zambian kwacha (ZMW). Women were identified using
a multistage random sampling procedure. The first sampling
stage included visiting every village within the catchment
area of each study site and informing the local village
leader of the goal of the survey. Using GPS coordinates, we
calculated the distance between health facilities and villages.
We then developed a sampling frame for all villages within
each catchment area located further than 10 km (rounding
up from 9.5 km) from the health facility. Next, we randomly
selected a sample of 10 villages from each catchment area with
probability proportional to population size using a random
number generator. Finally, women who had a delivery in the
last year in the households within the selected villages were
identified. Further details about our sampling strategy have
been published elsewhere.”®

For this analysis, we excluded women who reported not
knowing whether they had used a MWH (n=1) and those
who reported having used the MWH for a reason other
than awaiting delivery, such as ANC visits (n=26). We also
excluded respondents (n=2) who reported not knowing
whether they had saved money for delivery. Additionally,
we excluded women who delivered at home (n=82), on the
way to a facility (n=25), or at a hospital (n=251). Lastly, we
excluded 2 users and 2 non-users who reported spending
more than US$100 in any category besides total expenditure,
as this spending behavior was considered an extreme outlier
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and these records may have resulted from incorrect data
entry, such as using Malawian kwacha rather than ZMW. Our
final analytic sample included 826 women who delivered at a
rural health center within the intervention sites.

Data Management and Analysis

For this analysis, we defined OOP expenditure as direct non-
medical costs to patients themselves or to their relatives,* as
these costs would have been most likely to affect the financial
decision of using a MWH in the target population. We
examined expenditure data from four categories: (1) delivery
supplies such as disinfectant, gloves, cord clamps, or a plastic
sheet; (2) baby clothes/blanket; (3) transport to and from the
delivery location; and (4) accommodation while awaiting
delivery. We defined accommodation as expenses incurred
for staying at a MWH or another type of accommodation
before delivery at a health facility. We did not explicitly inquire
about food-related expenses, which may have been reported
under the “accommodation” category even though food was
not provided by all the MWHs. Each site decided whether
to provide food, and did not always do so consistently. We
calculated total expenditure based on the sum in expenditure of
these categories. We collected other categories of expenditure
that are not analyzed here. Expenditure data were converted
to US dollars (USD) using the monthly average ZMW to USD
exchange rates from September 2017 to October 2018 (10
ZMW equaling US$1).*!

We created the following variables for this analysis: whether
a respondent reported spending anything on delivery overall
or within each expenditure category, season of delivery (rainy
or dry), and wealth quartiles. Dry season was defined as
the period from May to November and rainy season from
December to April. Wealth quartiles were calculated based
on responses to a series of household asset questions.® The
district of Choma was combined with the district of Pemba
as were Mansa and Chembe districts, as each pair of districts
is demographically similar and they had been previously
unified administratively.

We calculated descriptive statistics for MWH users and
non-users and compared the two groups using chi-square
tests of homogeneity and two-sample ¢ tests, while accounting
for clustering at the health facility catchment area level.

We calculated the proportion of women who reported
spending anything in each of the expenditure categories. We
then calculated the mean and standard deviation (SD) for
the reported total and by category expenditure of the total
sample, which included individuals who did not report any
expenditure. We repeated the calculations for only those who
had spent money within each of the categories. We display
boxplots to show distribution for the five categories of
expenditure between users and non-users in the intervention
group.

To adjust for differences between users and non-users,
we employed a two-part modelling approach to examine
between-group differences in mean total expenditure (see
Supplementary file 1 for equations). This approach is widely
used to measure health care expenditures.”> As there were
few statistically significant between-group differences in our

sample, we only included ANC attendance (four or more
visits) and whether a woman saved for delivery as covariates.
Because users and non-users were evenly distributed among
different districts, we did not include districts as covariates
in our model. For the 1st part of the model, we used a logit
model to predict the likelihood of any spending. For the
2nd part of the model, among those had had non-zero total
expenditure, we used generalized linear models. Among those
who reported non-zero expenditure, we fit a log transformed
generalized linear model to examine the association between
select covariates and level of expenditure. All data cleaning
and analysis were conducted using SAS version 9.4 (SAS
Institute, Cary, NC, USA).

Results

Sample Characteristics

A sample of 826 women were included in this analysis, of which
543 (65.7%) reported staying at the MWH while awaiting
delivery (MWH users). Households were generally poor,
reporting high rates of non-improved toilets (81.8%) and no
electricity (98.8%). Households were located a median of 12.5
km from their assigned primary health centers. Respondents
had a median age of 24 years and 7 years of education. The
majority were married or cohabitating (89.3%). Just under
20% of women were reporting their first pregnancy; about
72% had attended the recommended 4 or more ANC visits.
The majority of respondents reported having set aside money
for delivery (77.5%). Both groups reported similar mean
recall periods, defined as the length of time between giving
birth and completing the questionnaire (6.7 months for users
and 6.9 months for non-users).

We found few demographic differences between MWH
users and non-users (Table 1). Additionally, users were more
likely to report having set money aside for delivery (P =.001)
and to have completed 4 or more ANC visits (P = .01).

Expenditure Among the Total Sample

Respondents reported spending a mean of US$38.93
(SD: US$23.56) on delivery-related expenses. Nearly all
respondents (96.6%) reported spending some amount of
money for their delivery. On average, baby clothes and
delivery supplies comprised 65% and 25%, respectively, of
total expenditure. The majority of both MWH users and
non-users reported spending in these categories (Figure). In
comparison, transportation costs were a moderate contributor
to total expenditure, with about a third of the sample reporting
having spent money on transport (Figure). Accommodation-
related expenditure was less frequent, with 17.0% of the total
sample reporting having spent money in that category.

Expenditure Among Spenders
Users and non-users were as likely to have spent any money
on delivery (P = .32). Only accommodation-related expenses
showed a difference in user vs. non-user spending, with users
being more likely to spend money (Figure, P<.001).
Looking only at those who had reported some delivery-
associated spending, we found no significant differences in
mean expenditure between user groups. This was true for
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Table 1. Intervention Sample Characteristics (n = 826)

Household-Level Characteristics M(:v: slf‘s?’e)rs MW(: Tc:;;;sers Woman-Level Characteristics M(:I:l Slis:)rs usl\::lsva ’:°2I18-3)
Non-improved water source?, No. (%) 284 (52.3) 149 (52.7) Age, No. (%)

Non-improved toilet®, No. (%) 447 (82.3) 229 (80.9) 15-19 83 (15.5) 44 (15.8)
No electricity, No. (%) 537 (98.9) 279 (98.6) 20-24 174 (32.6) 107 (38.4)
House has earth or sand floors, No. (%) 457 (84.2) 240 (84.8) 25-34 202 (37.8) 85 (30.5)
Charcoal or wood cooking fuel, No. (%) 167 (30.8) 95 (33.6) 35+ 75 (14.0) 43 (15.4)
Total household members, median (IQR) 6 (4-8) 6 (4-8) Median (IQR) 25 (21-32) 24 (21-30)
Wealth quartile, No. (%) Years of education, median (IQR) 7 (4-8) 7 (4-8)

1 (lowest) 120 (22.2) 71(25.1) Marital status, No. (%)

2 142 (26.3) 70 (24.7) Never married 31 (5.8) 23(8.2)

3 132 (24.4) 75 (26.5) Divorced/separated or widowed 24 (4.5) 9(3.2)

4 (highest) 147 (27.2) 67 (23.7) Married/cohabitating 479 (89.7) 249 (88.6)
Zlcsitl?tr;lc:ki:c),,m m‘:;:;gne(fgger tohealt (11.102--156.0) (11.112-i76.8) Gravida, median (IGR) 3(25) 3(25)
District, No. (%) Parity, median (IQR) 3(1-5) 3(2-5)

Kalomo 134 (24.7) 59 (20.8) Primigravida (first pregnancy), No. (%) 442 (81.6) 227 (80.2)

Choma/Pemba 116 (21.4) 82 (29.0) Completed 4 or more ANC visits, No. (%)* 411 (75.7) 187 (66.1)

Lundazi 148 (27.3) 69 (24.4) Saved for delivery, No. (%)* 439 (80.9) 201 (71.0)

Nyimba 22 (4.0) 5(1.8) Dry season, No. (%) 327 (60.2) 181 (64.0)

Mansa/Chembe 123 (22.7) 68 (24.0) Motorized transport, No. (%) 181 (34.0) 110 (39.3)

Abbreviations: MWH, maternity waiting home; IQR, interquartile range; ANC, antenatal care.
2Non-improved water sources do not properly protect water from contamination.
®Non-improved toilets do not properly separate human excreta from human contact.

* Significant at .05 level.

total expenditure and expenditure by category (Table 2).
Among those who had spent any money on accommodation,
mean accommodation-related expenditure was not different
between users and non-users (Table 2).

Adjusted Analysis
We found differences between users and non-users related to
having saved for delivery and having received 4 or more ANC
visits. Notably, having saved for delivery was significantly
associated with having spent any money on delivery (P=.04).
Women who had saved for delivery had 2.53 times the odds
(P=.02) of spending anything on delivery-related costs and
spent US$10.16 (P< .0001) more on delivery-related costs
compared to women who did not report having saved for
delivery after controlling for all other predictors in the model
(Table 3). MWH utilization and attendance of 4 or more ANC
visits were not significantly associated with total expenditure
in these models. After adjusting for having saved for delivery,
there were no differences between users and non-users in
terms of odds of having spent any money and amount spent
among spenders (Table 3).

Discussion

We examined the OOP expenditures of pregnant women
to determine whether known barriers to facility-based
deliveries — such as transportation costs — are reduced, and
to explore whether other financial barriers change or appear
in their place. We found no significant differences in OOP

expenditures whether the pregnant woman chose to stay in a
MWH while awaiting delivery or not.

Costs of baby clothes or chitenge (Zambian fabric) for
delivery had previously been reported as a large contributor
to OOP spending.”*'* Specifically, we had previously found
that the expectation that women will bring their own baby
clothes represents an additional barrier to facility-based
delivery.”® In this analysis, baby clothes continued to make up
the majority of OOP expenditure in both groups. The cost of
baby clothes may remain a financial barrier to facility-based
delivery, but does not differ between MWH users and non-
users and is therefore unlikely to have influenced a pregnant
woman’s decision to use a MWH.

Transportation costs represented a small portion of total
expenditure in this population and spending on transportation
was not different between groups. Additionally, those who
reported high transport costs had used motorized transport,
among both users and non-users. During a previous analysis
of expenditure associated with delivery among pregnant
women in rural Zambia,”® we found that transportation-
related expenditure contributed only marginally to total
expenditure. Recent qualitative literature suggests women
often perceive that transportation, and particularly the
cost of transportation, is a barrier to facility delivery.'*!>*
Users and non-users in this study reported similar levels of
transportation-related expenditure, suggesting that using a
MWH does not lead to decreased transportation costs for
pregnant women, but does not increase them either. While
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USD expenditure
40.11 36.66 10.12 9.21 26.10 24.17 3.08 3.05 0.78 0.20
among total sample,
(23.67) (23.23) (9.00) (8.31) (18.21) (17.10) (6.23) (5.89) (3.05) (2.03)
mean (SD)

P value .06 15 17 94 .004
Proportion who spent 527 271 505 253 519 264 196 93 134 6
by category, N (%) 97.1) (95.8) (93.0) (89.4) (95.6) (93.3) (36.1) (32.9) (24.7) (2.1)

P value 32 .08 21 .39 <.0001

Figure. Distribution of Expenditure by Expenditure Categories in MWH Users and Non-users. Abbreviations: MWH, maternity waiting home; SD: standard deviation;

USD, US dollars.

finding reliable transportation might remain a barrier to
access to a health facility, transportation cost may not be as
important as previous qualitative studies have suggested.'>!*!¢
Further research should explore the availability and the cost
of transportation as barriers to facility-based delivery.
Additionally, we found that women utilizing the MWHs

Table 2. Mean Expenditure Among Spenders in Users and Non-users

expend significantly more on accommodation than those
who do not. While the MWHs were intended to be free of
charge, some MWHs reportedly charged a small fee to women
at various points in time, for expenses like maintenance. This
likely accounts for the differences observed in expenditures
related to accommodation between users and non-users.

Mean Spending Among Spenders (SD)

MWH Users

MWH Non-users P Value
Total 41.33(22.95) 38.29 (22.39) 11
Delivery supplies 10.88 (8.87) 10.30(8.12) .36
Clothes 27.30(17.71) 25.91 (16.38) .33
Transport 8.54 (7.81) 9.29 (6.91) .40
Accommodation 3.14 (5.51) 9.45 (11.33) .15

Abbreviations: MWH, maternity waiting home; SD, standard deviation.

Table 3. Predictors of Any Expenditure and Total Expenditure for Delivery Among Spenders

Predictors of any Expenditure (Total Expenditure >0)

Predictors of Expenditure Amount Among Spenders

Adjusted Odds Ratio (95% Cl) P Value Adjusted Coefficient (95% Cl)  Adjusted Effect (USD) (95% CI) P Value
MWH Use 1.25(0.57, 2.71) 0.58 0.05 (-0.04, 0.14) 1.55 (-1.18, 4.54) 31
ANC visits 1.58 (0.72, 3.46) 0.26 0.03 (-0.05, 0.11) 0.92 (-1.47,3.51) A7
Saved for delivery  2.53 (1.16, 5.49) 0.02 0.29 (0.18, 0.39) 10.16 (5.95, 14.40) <.0001
Intercept 5.71
P value <.0001

Abbreviations: MWH, maternity waiting home; ANC, antenatal care.
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Moreover, because we do not know how respondents defined
accommodation spending, it is possible that women included
items needed during the MWH stay, such as soap or food, in
that expenditure category. Food in particular has previously
been reported as a contributor to delivery-related costs™
and a determinant in willingness to use MWHs,** and
may have impacted users more heavily than non-users. As
such, food- and other accommodation-related costs merit
further exploration. However, accommodation-related
spending was small proportionate to other costs and there
were no differences between users and non-users in mean
accommodation-related expenditure among spenders. This
suggests that while MWH users are more likely to spend
money on accommodation than non-users, the actual amount
spent is similar in both groups and may be negligible when
considering total expenditure.

Finally, we found that the total amount women expend
for facility-based delivery after staying at a MWH was not
significantly different from that of non-users. Additionally,
there were no differences in total expenditure between
users and non-users after adjusting for having saved for
delivery. We believe that this is because some of the women
who decided early in their pregnancy to stay at the MWH
started saving money in order to meet this goal, rather
than because women in the MWH user group were more
inclined to save for delivery regardless of their intent to use
a MWH. Saving for delivery has previously been associated
with both higher overall expenditure on delivery and higher
likelihood of delivering at a facility.”” The effect of saving
for delivery warrants further exploration, as having more
money to spend may allow women to purchase the necessary
supplies for delivery, and has been previously reported to be
associated with better treatment by staff at health facilities.?”
Interventions that target women’s ability to adequately save
for delivery may help reduce financial barriers to facility-
based delivery, regardless of MWH use.

After a review of the current literature, we found only one
study comparing OOP expenditure between MWH users
and non-users.** This study was conducted among Ethiopian
MWH users and non-users who had delivered at hospitals
and health centers rather than only primary health centers.
Expenditure categories were defined differently, limiting
the comparability of our results. Additionally, the authors
found major differences between MWH users and non-users,
whereas our analysis showed very few.* They concluded that
MWH users have significantly higher OOP costs than non-
users, but we believe this difference emerged from different
sampling frames and methodology.**

Overall, our findings suggest that, for women living most
remotely who deliver at rural health facilities in Zambia, using
a MWH does not cost significantly more than delivering at a
rural health facility without using a MWH when considering
key categories of common delivery-related expenses. The use
of MWHs is unlikely to impose additional financial burden
on rural Zambian women.

Strengths and Limitations
Our study benefits from a large sample size and the

measurement of the delivery-associated expenditure which
have consistently been reported as a barrier to facility delivery
and MWH use. Additionally, to our knowledge, this is the
first comparison of expenditure between MWH users and
non-users in rural Zambia and only the second comparison
of expenditure between MWH users and non-users overall.**
Understanding what is actually driving OOP costs could help
program managers to better design interventions to increase
access to maternal health services and improve health
outcomes. However, our analysis has some limitations. First,
we focused our analysis on women who delivered at a rural
health center. This limits our ability to generalize our results
to pregnancies requiring referral to a more specialized facility.
However, our findings apply to the majority of deliveries.
Second, we did not collect quantitative information on
food-associated or opportunity costs, which may limit our
understanding of total spending associated with delivery.
Additionally, we did not collect qualitative information on
what constituted ‘accommodation-related’ expenses, which
may limit our understanding of why pregnant women spend
money when staying at a MWH. We also did not assess our
sample’s ability to pay. However, since the wealth distributions
were similar between users and non-users, it is unlikely
that the two groups had a differential ability to pay. To
comprehensively assess the financial impact of MWHs, future
studies should include more information about these costs,
as well as those incurred by other family members and the
health system. Further studies should also explore willingness
and ability to pay for OOP expenditures to better understand
implications on the target population’s financial situation.
Third, our information was self-reported and may be subject
to recall bias as some of these data were collected up to one
year after delivery. However, it is unlikely that recall differed
between users and non-users, especially as mean recall time
was similar in both groups. Finally, our point estimates are
limited by potential fluctuations in the exchange rate between
the Zambian kwacha and US dollar during the study.

Conclusion

We found that staying at a MWH was not associated with
higher delivery-associated OOP costs. While the difference
in accommodation costs was statistically significant between
MWH users and non-users, this difference represented a
small fraction of the total costs incurred by women. Slight
differences in total expenditure may be driven by whether
women save for delivery. Our findings suggest that OOP costs
may not present as much of a barrier to MWH use and facility
delivery as previously assumed.
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