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Abstract

Background: Spatial access has a direct effect on health service
utilization in many settings. Distance to health facility has proven to
affect family planning (FP) service use in many Sub-Saharan countries.
Studies show that women who reside closer to facilities offering family
planning services are more likely to use modern contraceptives.
However, researchers often test the theory of distance decay. This
study analyzed the significance of proximity to family planning
services, service availability, and quality of family planning services on
modern contraceptive use in Kinshasa, Democratic Republic of the
Congo.

Methods: We used a pool of four rounds of facility- and population-
based survey data in Kinshasa from PMA2020 between 2014 and
2016. We used GPS coordinates to calculate the distance between the
health facilities and households. We tested if women who live closer to
service delivery points with higher level of availability and quality are
more likely to use modern contraceptives or less likely to have unmet
need for contraceptive services.

Results: 10,968 women were interviewed over four rounds of data
collection. Our findings show that living closer to an SDP is not a
determinant of modern contraceptive use or having unmet need for
FP services. Lack of cognitive access, economic barriers, bypassing the
closest facility, and sociocultural norms are strong barriers for women
in Kinshasa to use modern contraceptives. Proximity to quality
services did not necessarily result in increased FP use among women
of reproductive age living in Kinshasa, thus suggesting that a bypass
phenomenon may occur when obtaining modern contraceptive
services.

Conclusions: This study notes that barriers other than proximity to
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access may be substantial determinants of contraceptive use or
unmet need. More research should be conducted that directly
measures multidimensional components of access in order to
interpret women's contraceptive seeking behaviors in urban areas of
Sub-Saharan Africa.
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Abbreviations

DHS Demography and Health Survey

DRC Democratic Republic of Congo

EA Enumeration Area

FP Family Planning

GIS Geographic Information System

GPS Global Positioning System

LARC Long-Acting Reversible Contraceptive
LMIC Low- and Middle-Income Country
PMA2020 Performance, Monitoring, and Accountability
PPS Probability Proportional to Size

RE Resident Enumerator

SDP Service Delivery Point

SPA Service Provision Assessment

UTM Universal Transverse Mercator

Introduction

The FP2020 goal of “expanding access to family planning
information, services, and supplies to an additional 120 million
women and girls in the world’s poorest countries by 20207,
has been a driving force in the family planning community in
recent years'. Access is usually affected by a range of both
service delivery points and client characteristics’. It has been
widely discussed in literature that spatial access has a direct
effect on health service utilization®'".

In the context of family planning, spatial access is defined as
the extent to which family planning service delivery and sup-
ply points are located so that a large proportion of the target
population can reach them with an acceptable level of effort''.
Researchers have applied various methods to measure spatial
access™*'>"*. Some have measured spatial access as an admin-
istrative indicator which is defined as the healthcare provider
to population ratio within specific administrative units or other
geographic areas'”"'7. This approach fails to recognize the fact
that administrative boundaries are rarely the same as health sys-
tem boundaries. It also does not take into account differences
in population characteristics or demographics within a par-
ticular administrative boundary. Distance-based measures
(compared to other measures such as population to facility
ratios) have been increasingly used in recent years to assess spa-
tial access. This has been made possible due to advancements in
geographic information system (GIS) technology and improved
availability of geographic data'®?". Although the proxim-
ity to a facility has been shown to have a significant role
in health care utilization, meaningful measurement of this factor
of accessibility remains challenging in the context of many

9,21

low and middle-income countries’

Gates Open Research 2021, 5:80 Last updated: 19 APR 2023

Literature on the importance of spatial access indicates that
there is no consensus regarding the impact of distance on
modern contraceptive use. Many studies have observed that the
farther an individual lives from a health facility, the less likely
they are to use contraceptive or other health services in that
facility*'>?>, Where data is available, studies show that women
who reside closer to facilities offering family planning (FP)
services are more likely to use modern contraceptives. For
example, Sultan et al. investigated service provision in rural
Pakistan and found that women who lived within five
kilometers of two community-based distributers were signifi-
cantly more likely to adopt a modern method of contraception
than women who lived farther than five kilometers™.

Contrarily, some studies have shown that distance to a facil-
ity has no significant effect on modern contraceptive use among
women. One publication® observed the distance decay effect
of family planning availability on modern contraceptive use
among women in rural Bangladesh. Results from this study
indicated that spatial access to selected facilities was not sig-
nificantly correlated with contraceptive use’. Additionally,
Achana and colleagues found that there was no linear relation-
ship between distance to the closest health facility and modern
contraceptive use among women in Upper East Ghana®’.

A literature review on spatial access to contraceptives also indi-
cated that researchers often test the theory of distance decay
to observe any association between an increased distance
of health facilities and health service utilization. In other
words, scientists have often tested the hypothesis that the far-
ther a woman lives from a facility, the less likely she is to use
contraception. The opposite hypothesis: the closer a woman
lives to a facility, the more likely she uses contraceptive
services, has not been widely investigated.

Furthermore, most studies have assessed proximity to health
facilities as a driving factor for modern contraceptive use,
without considering institution-specific characteristics, such as
availability and quality of services. Although physical access
to contraceptive services is necessary, it is not a sufficient met-
ric alone for assessing the relationship between spatial access
and contraceptive use. Numerous studies have found that qual-
ity of FP services is a crucial factor in women’s uptake and
continued use of family planning methods***. Moreover,
despite the relative importance of proximity to a facility as a
measure of access in low- and middle-income countries (LMIC),
existing research is mostly aimed at evaluating access in
rural areas’’'**. There has been limited research on spatial
access in large urban areas in LMICs, such as Kinshasa.

This study aims to analyze the significance of proximity to
family planning services, as well as service availability and
quality of family planning services in Kinshasa, Democratic
Republic of the Congo. We test the effect of living closer
to a facility on likelihood of using modern contraceptives
in Kinshasa. Using data from Performance, Monitoring, and
Accountability 2020 (PMA2020) surveys in Kinshasa, the
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present analysis aims to answer the question if proximity of
women to facilities with better availability, service quality,
choice of contraceptive methods either affects their contraceptive
use or unmet need for family planning services, in Kinshasa.
Addressing this question has important consequences for pro-
gram design in Kinshasa, since it may indicate that spatial
proximity, while necessary, is not a sufficient determinant of
FP service use. Evidence from this study would contribute to
informing policies that address gaps in expanding access to
modern contraceptives among women in Kinshasa.

Methods

Ethical approval

Institutional Review Board (IRB)/Ethics Committee approval
was obtained by Tulane Institutional Review Board (#492318),
as well as by the Ethics Committee of the Kinshasa SPH
(ESP/CE/043/11 and ESP/CE/072/13).

Data

This study uses retrospective data from household and serv-
ice delivery point (SDP) surveys conducted in Kinshasa, DRC,
between 2014 and 2016 as part of four rounds (Round 2 to
Round 5) of the Performance, Monitoring, and Accountabil-
ity 2020 (PMA2020) project. PMA2020 is administered by the
Kinshasa School of Public Health in collaboration with Tulane
University. PMA2020 uses a smartphone-based data collection
system (OpenDataKit) to collect data on key family planning
indicators in Kinshasa. All rounds of survey use the same
survey instruments for both facility and household surveys.

PMA2020 includes both population- and facility-based surveys
similar to demographic and health survey (DHS) and service
provision assessment (SPA) surveys. However, in contrast to the
DHS and SPA surveys, PMA2020 SDP allows for simultane-
ous collection of individual-level data in the same geographic
location. Therefore, population and health service data are
linked not only at the cluster level, but to specific facilities and
individuals, through the collection of GPS coordinates.
PMAZ2020 allows researchers to estimate and observe the asso-
ciation between the family planning service environment and use
of contraceptives among women.

PMA2020 was conducted using a two-stage cluster sam-
pling approach. In the first stage, the study team randomly
selected 58 out of a total of 335 census enumeration areas
(EA) using a probability proportional to size (PPS) method
within Kinshasa. For the second stage, data collectors listed all
households in the selected EAs and randomly selected 33
households within each EA. All consenting women of repro-
ductive age residing in selected households were interviewed
using a questionnaire that included questions on demograph-
ics, fertility, contraceptive use, and other contraceptive-related
topics.

The service delivery points (SDP) survey was administered
among a maximum of six SDPs per EA: up to three public (gov-
ernment) and three private SDPs. The sampling strategy was
different between public and private SDPs. For private facili-
ties, resident enumerators (RE) first compiled a list of all private
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facilities within the EA. Private health facilities included faith-
based SDPs, pharmacies, private clinics, private hospitals,
and other facilities with the capacity to provide contraceptive
methods. For public SDPs, the survey team obtained a list
of all public facilities from the DRC Ministry of Health that
served each sampling EA catchment (regardless of whether the
structure was actually in the EA). The list included lower-
level health clinics, intermediate level hospitals/health centers,
and tertiary hospitals. The only tertiary hospital operating in
Kinshasa was automatically included for all EA’s, as there is
only one tertiary hospital in the DRC and all EAs share it. All
secondary hospitals were also included as long as they served
the EA catchment population. If an EA had more than one
lower-level facilities, one was randomly selected for the inter-
view. Because EAs share public health facilities, not all EAs
had six total SDPs in the sample. However, 38 out of 58 EAs
had three or more private SDPs. The total number of SDPs
per EA ranged between three and six. We pooled all the cross-
sections of the data to create a single dataset.

Variables. We evaluated two outcome variables in this study:
modern contraceptive use and unmet need for family planning
services. Modern contraceptive use was measured as a binary
variable indicating whether or not a woman of reproductive
age (1549 years old) is currently using a modern method of
contraception®. For this study, modern methods of contracep-
tion are oral pills, injectables, male or female condoms, intrau-
terine devices, male or female sterilization, and lactational
amenorrhea. Women are not considered to be using a modern
method if they report not using any contraceptive method or
using periodic abstinence, withdrawal, or other traditional fam-
ily planning methods. Unmet need for family planning was
measured as a binary variable indicating whether a fer-
tile woman, who desires to limit or postpone childbearing, is
currently using a contraceptive method®.

Independent variables of interest in this study were con-
structed using the global positioning system (GPS) coordinates
of SDPs and households. Proximity to SDPs that offered dif-
ferent levels of FP services was used as a dependent variable to
analyze the influence of SDPs location on use of modern
contraceptive methods or experiencing an unmet need for such
services. Proximity variables were developed through the crea-
tion of buffer zones around SDPs with specific characteristics
(such as offering long-acting reversible contraceptive [LARC]
methods, three or more methods, five or more methods, expe-
riencing no stock-outs, and requiring no FP patient fees).
To investigate the effect of proximity to a facility on women’s
contraceptive behavior, we generated three different distance
buffers (250 meters, 500 meters, and 1 kilometer) for all SDPs
with specific characteristics. The same variables were used
to analyze the current study in all four rounds of data.

Data management. Data of each round (facility and house-
hold) were cleaned and prepared for importing to QGIS
software (version 3.0) in .CSV format. All the data cleaning
was performed using Stata 14%. After generating the distance
variables using QGIS, then we imported the data to Stata for
further analysis.
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Spatial and statistical analysis. Survey participants’ residences
and service delivery facilities coordinates were mapped for
all four rounds of surveying. All spatial data was reprojected
all map layers to the Universal Transverse Mercator (UTM)
zone 33s geo-coordinate system to accurately and systemati-
cally calculate proximity variables®’. We then created three buffer
zones (250m, 500m, 1000m) around each facility with specific
characteristics (Figure 1).

We calculated the percentage of women using modern
contraceptive(s) and the percentage of women with unmet need
for family planning services in each dissolved buffer zone.
This step provided the proportion of women using modern
contraceptive and women with unmet need for FP within a cer-
tain distance of an SDP with specific characteristics. Since
some women resided in multiple SDP buffer zones, dissolved
buffers were used to prevent double counting of these indi-
viduals. Lastly, we assigned two measures to each SDP: the
percentage of family planning users and percentage of women
with unmet need within three increasing distances in each
round of data collection.

We then tested if the prevalence of modern contraceptive
users decreased as the distance to each SDP increased using
student t-test. The purpose of this analysis was to examine
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if proximity to SDPs with specific levels of FP services is a
significant factor in determining modern contraceptive use,
or having unmet need for family planning, among women in
Kinshasa. We aimed to test if living closer to SDPs with spe-
cific characteristics increased the likelihood of women to use
modern contraceptives or decreased the likelihood of having an
unmet need for family planning. Based on this hypothesis, we
expected to have a greater percentage of contraceptive users
in radii closer to SDPs and a smaller proportion of users in
radii farther from SDPs. Similarly, we expected to have a
smaller percentage of women with unmet need in radii closer
to SDPs and a greater proportion of women with unmet need in
radii farther from SDPs.

We tested the proximity hypothesis with the arbitrarily selected
buffers of 250m, 500m and 1 km, as there is currently no
evidence on the effect of distance on access to FP services in
urban areas specifically. The literature on access to healthcare in
Sub-Saharan Africa mostly focuses individuals living in rural
areas. There is not enough evidence to compare Kinshasa
with other urban areas in Sub-Saharan Africa, as little data on
the latter exists. Studies conducted in rural settings have shown
that, on average, women tend to live further than lkm from
a health facility’**'. Kinshasa is a densely populated urban
area with an estimated population of 12 million persons

Rond 5 PMA2020 Kinshasa
® Modern contraceptive user
* Women with unmet need
@ SDPs with five and methods [43]
Buffer zones
1 250m buffer
500m buffer
771 1000m buffer
[ Kinshasa health zones

Figure 1. The map of the distribution of women in relation to SDPs with at least five methods, PMA2020 round 5 Kinshasa. *SDP:

Service Delivery Point.
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within a radius of 200 square miles (roughly as large as
Chicago’s urban area in the United States). Therefore, the
households and SDPs are more concentrated and closer than
what is observed in rural areas. Our initial analysis showed
that, in all rounds of data collection, women on average live
less than one kilometer of most SDPs in Kinshasa. We per-
formed t-tests to verify if the proportion of modern contraceptive
users in a 500m radius of SDPs is smaller than a 250m radius
of SDPs. Similarly, the same analysis was used to test if
the proportion of modern contraceptive users in 1000m of
SDPs is smaller than 500m of SDPs.

An earlier version of this article can be found on
Researchsquare (doi: 10.21203/rs.2.17656/v2).
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Results

Overall, 10936 women were interviewed over four rounds
of data collection (response rate was more than 97% in each
round). The mean age for women was 28 years old. Almost half
of the women were married or currently in union (49.8%).
More than three quarter of the women had secondary or more
education (Table 1).

Our findings show that living closer to an SDP is not a deter-
minant of modern contraceptive use or having unmet need for
FP services. This result was observed with data collected
from all rounds of surveying (see Table 2— Table 5). Associa-
tions between distance to SDPs and changes in level of modern
contraceptive use were insignificant (p>0.05).

Table 1. Individual characteristics of women PMA 2020, 2014-2016, Kinshasa, DRC.

Round 2 Round 3 Round 4 Round 5 Total
% % % % %

(N=2715) (N=2756) (N=2595) (N=10936) (N=2902)
Age
15-24 42.6 433 41.6 43.0 42.6
25-34 31.4 29.1 325 30.7 31.4
35-49 26.0 27.6 25.9 26.3 26.0
% 28.0 28.0 27.9 28.1 28.0
(N=2595)
Education
Never 1.4 2.3 3.1 2.2 1.4
Primary 9.7 17.5 21.2 18.6 9.7
Secondary 72.9 67.4 62.6 63.6 72.9
Higher 16.0 12.8 13.1 15.7 16.0
Married/in union 49.9 46.1 43.4 47.0 49.8
Married more than once 17.2 16.1 12.9 1.1 17.1
Pregnant 5.8 54 5.8 4.7 5.8
Number of live children
0 40.6 40.2 41.6 41.0 40.6
1-2 28.8 30.8 29.8 31.2 28.8
+3 30.7 29.0 28.7 27.9 30.7
Mean number of children 1.8 1.7 1.7 1.7 1.8
Desire for more children?
Yes 78.1 79.0 80.7 79.8 78.1
Exposed to FP messages 57.2 56.8 68.0 67.0 57.2
Modern Contraceptive Use 16.9 17.0 209 209 16.9
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Table 2. Distribution of women living 250, 500, and 1000 meters from an SDP and corresponding contraceptive

use and unmet need for FP services, PMA2020 survey round 2.

% of women
using a modern

contraceptive Pvalue® . unmet need P-value™
N method for FP services
In 250m radius of SDP that offers FP services 1188 18.8% 18.0%
In 500m radius of SDP that offers FP services 2078 18.4% 1.000 18.3% 1.000
In 1KM radius of SDP that offers FP services 2453  18.5% 1.000 18.6% 1.000
In 250m radius of SDP that has >3 methods 596  20.0% 20.0%
In 500m radius of SDP that has >3 methods 1493 19.2% 1.000 19.0% 1.000
in 1KM radius of SDP that has >3 methods 2138 18.3% 1.000 18.8% 1.000
In 250m radius of SDP that has >5 methods 271 20.7% 14.8%
In 500m radius of SDP that that has >5 methods 796  20.9% 1.000 15.5% 1.000
In 1KM radius of SDP that that has >5 methods 1497 19.2% 1.000 16.4% 1.000
In 250m radius of SDP with LARC methods 750  19.3% 19.7%
In 500m radius of SDP with LARC methods 1662 18.6% 1.000 19.0% 1.000
In 1KM radius of SDP with LARC methods 2190 18.4% 1.000 18.5% 1.000
In 250m radius of SDP open >6 days 964  17.7% 18.6%
In 500m radius of SDP open >6 days 1826 17.7% 1.000 18.7% 1.000
In TKM radius of SDP open >6 days 2394 18.5% 1.000 18.9% 1.000
In 250m radius of SDP without stockout 945  19.0% 16.7%
In 500m radius of SDP without stockout 1837 18.5% 1.000 17.6% 1.000
In TKM radius of SDP without stockout 2291 18.7% 1.000 18.0% 1.000
In 250m radius of SDP without fees 267 21.0% 16.1%
In 500m radius of SDP without fees 708  16.9% 1.000 19.8% 1.000
In TKM radius of SDP without fees 1353  16.3% 1.000 20.9% 0.718
In 250m radius of HC or hospital SDP 1118 18.9% 17.7%
In 500m radius of HC or hospital SDP 1980 18.3% 1.000 18.3% 1.000
In 1KM radius of HC or hospital SDP 2473 18.3% 1.000 18.3% 1.000

% of women
experiencing

*t-test used to determine if the percentage in a larger radius is significantly lower than in a smaller radius

**t-test used to determine if the percentage in a larger radius is significantly higher than in a smaller radius

FP: Family Planning, SDP: Service Delivery Point, LARC: Long-Acting Reversible Contraceptive, HC: Health Center

Our analysis shows that, with increased distance to an SDP, the
proportion of women using any modern contraceptive method
does not decrease significantly. However, data collected from
some rounds of surveying, illustrated a decrease in the per-
centage of women using a modern contraceptive method with
an increase in distance from some SDPs. For example, in
round 2 of PMA2020 in Kinshasa, the proportion of modern
contraceptive users decreased from 21% to 16.3 %, when

distance from an SDP that offered free services increased
from 250m to 1000m. Additionally, in round three of data, the
proportion of modern contraceptive users decreased from 23.1%
to 18.4%, when distance from an SDP that provided at least
5 modern contraceptive methods was increased from 250m to
1000m. However, as stated previously, these decreases in
modern contraceptive use were not statistically significant
(p=0.718).
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Table 3. Distribution of women living 250, 500, and 1000 meters from an SDP and corresponding contraceptive
use and unmet need for FP services, PMA2020 survey round 3.

N
In 250m radius of SDP that offers FP 1073
In 500m radius of SDP that offers FP 1960
In 1KM radius of SDP that offers FP 2476
In 250m radius of SDP that has >3 methods 696
In 500m radius of SDP that has >3 methods 1609
In 1KM radius of SDP that has >3 methods 2309
In 250m radius of SDP that has >5 methods 321
In 500m radius of SDP that that has >5 methods 911
In 1KM radius of SDP that that has >5 methods 1737
In 250m radius of SDP with LARC methods 716
In 500m radius of SDP with LARC methods 1590
In 1KM radius of SDP with LARC methods 2292
In 250m radius of SDP open >6 days 890
In 500m radius of SDP open >6 days 1824
In 1KM radius of SDP open >6 days 2462
In 250m radius of SDP without stockout 660
In 500m radius of SDP without stockout 1322
In 1KM radius of SDP without stockout 1977
In 250m radius of SDP without fees 164
In 500m radius of SDP without fees 497
in 1KM radius of SDP without fees 1122
In 250m radius of HC or hospital SDP 994
In 500m radius of HC or hospital SDP 1829
In 1KM radius of HC or hospital SDP 2376

using a modern

% of women
experiencing an

% of women

contraceptive Pvalue®  imet need for F-value™
method FP services
17.3% 18.2%
17.4% 1.000 19.2% 1.000
17.7% 1.000 19.4% 1.000
22.0% 15.2%
21.6% 1.000 16.1% 1.000
21.0% 1.000 15.3% 1.000
23.1% 15.0%
21.0% 1.000 16.2% 1.000
18.4% 1.000 18.2% 1.000
19.3% 18.0%
19.1% 1.000 17.7% 1.000
17.9% 1.000 18.6% 1.000
23.6% 15.3%
24.8% 1.000 17.3% 1.000
21.7% 1.000 15.8% 1.000
17.6% 16.5%
17.8% 1.000 18.8% 1.000
18.1% 1.000 19.0% 1.000
14.0% 23.2%
15.7% 1.000 23.9% 1.000
16.0% 1.000 21.2% 1.000
16.5% 18.7%
16.5% 1.000 19.7% 1.000
17.3% 1.000 19.6% 1.000

* t-test used to determine if the percentage in a larger radius is significantly lower than in a smaller radius

**t-test used to determine if the percentage in a larger radius is significantly higher than in a smaller radius

FP: Family Planning, SDP: Service Delivery Point, LARC: Long-Acting Reversible Contraceptive, HC: Health Center

Similarly, our findings present no significant difference between
the proportion of women with unmet need for family planning
and distances of 250m, 500m, and 1000m from an SDP that
offers free services, or 5 or more modern contraceptive methods.
We expected to find a higher proportion of women with unmet
need for family planning in buffer zones further away from
SDPs with preferable characteristics. Analysis of data collected
in round 3 of PMA2020 shows that the proportion of women

with unmet need for family planning increased from 15.0%
in buffer zones 250m from an SDP that provided at least five
methods, to 18.2% in buffer zones 1000m from an SDPs that
provided at least five methods.

We evaluated several additional FP metrics and SDP character-

istics to verify if any additional factors could be a determinant
for modern contraceptive methods use women.
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Table 4. Distribution of women living 250, 500, and 1000 meters from an SDP and corresponding contraceptive
use and unmet need for FP services, PMA2020 survey round 4.

N
In 250m radius of SDP that offers FP 1146
In 500m radius of SDP that offers FP 2005
in TKM radius of SDP that offers FP 2481
In 250m radius of SDP that has >3 methods 689
In 500m radius of SDP that has >3 methods 1463
in 1KM radius of SDP that has >3 methods 2159
In 250m radius of SDP that has >5 methods 417
In 500m radius of SDP that that has >5 methods 1049
in 1KM radius of SDP that that has >5 methods 1775
In 250m radius of SDP with LARC methods 785
In 500m radius of SDP with LARC methods 1571
in 1KM radius of SDP with LARC methods 2225
In 250m radius of SDP open >6 days 938
In 500m radius of SDP open >6 days 1788
in 1TKM radius of SDP open >6 days 2405
In 250m radius of SDP without stockout 685
In 500m radius of SDP without stockout 1226
in 1KM radius of SDP without stockout 1877
In 250m radius of SDP without fees 356
In 500m radius of SDP without fees 793
in 1KM radius of SDP without fees 1218
In 250m radius of HC or hospital SDP 1064
In 500m radius of HC or hospital SDP 1904
in 1KM radius of HC or hospital SDP 2449

using a modern

% of women
experiencing an

% of women

contraceptive Pvalue* metneed for P-value™
method FP services
22.5% 15.4%
20.9% 1.000 15.5% 1.000
21.4% 1.000 15.7% 1.000
22.2% 14.9%
23.8% 1.000 15.8% 1.000
22.5% 1.000 15.2% 1.000
23.0% 26.4%
21.4% 1.000 21.0% 1.000
20.1% 1.000 21.5% 1.000
23.3% 22.8%
21.8% 1.000 10.7% 1.000
22.4% 1.000 22.9% 1.000
21.6% 17.0%
20.4% 1.000 16.2% 1.000
21.5% 1.000 15.9% 1.000
17.2% 15.9%
18.4% 1.000 15.8% 1.000
19.8% 1.000 15.7% 1.000
16.9% 12.9%
20.1% 1.000 18.2% 1.000
19.7% 1.000 19.0% 1.000
22.6% 15.7%
20.7% 1.000 15.5% 1.000
21.5% 1.000 15.6% 1.000

*t-test used to determine if the percentage in a larger radius is significantly lower than in a smaller radius

**t-test used to determine if the percentage in a larger radius is significantly higher than in a smaller radius

FP: Family Planning, SDP: Service Delivery Point, LARC: Long-Acting Reversible Contraceptive, HC: Health Center

SDPs that had at least three or more methods in stock or
five or more methods in stock were used to measure the
availability of reliable FP services. The percentage of women
that used modern contraceptives that lived within each buffer
zone of and SDP that offered at least three or five methods
did not significantly change between four rounds. This may
also suggest that living closer to a facility that has a larger
range of available methods e does not increase the likelihood
of using family planning services.

PMA2020 results show that there is a growing tendency
among women in the DRC to use long-acting reversible
contraceptive (LARC) methods (specifically, the implant method)
(PMA2020, 2018). We, therefore, used frequency and per-
centage of SDPs that had at least one long-acting reversible
contraceptive (LARC) method as an indicator. Although the
percentage of women using a modern contraceptive decreased
with an increase in distance from an SDP with LARC
methods in all rounds, this decline was not statistically significant.
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Table 5. Distribution of women living 250, 500, and 1000 meters from an SDP and corresponding contraceptive
use and unmet need for FP services, PMA2020 survey round 5.

N
In 250m radius of SDP that offers FP 1124
In 500m radius of SDP that offers FP 1929
in 1KM radius of SDP that offers FP 2393
In 250m radius of SDP that has >3 methods 732
In 500m radius of SDP that has >3 methods 1565
in 1KM radius of SDP that has >3 methods 2232
In 250m radius of SDP that has >5 methods 417

In 500m radius of SDP that that has >5 methods 1049
in TKM radius of SDP that that has >5 methods 1775

In 250m radius of SDP with LARC methods 785
In 500m radius of SDP with LARC methods 1571
in TKM radius of SDP with LARC methods 2225
In 250m radius of SDP open >6 days 845
In 500m radius of SDP open >6 days 1612
in TKM radius of SDP open >6 days 2233
In 250m radius of SDP without stockout 522
In 500m radius of SDP without stockout 1088
in TKM radius of SDP without stockout 1820
In 250m radius of SDP without fees 356
In 500m radius of SDP without fees 793
in TKM radius of SDP without fees 1218
In 250m radius of HC or hospital SDP 1041
In 500m radius of HC or hospital SDP 1852
in TKM radius of HC or hospital SDP 2350

% of women % of women
Contraceptive  PValuet U eedfor Pvalue®
method FP services
21.6% 13.5%
20.7% 1.000 14.7% 1.000
20.2% 1.000 14.9% 1.000
21.2% 12.6%
20.2% 1.000 13.7% 1.000
20.3% 1.000 14.3% 1.000
18.9% 14.1%
20.4% 1.000 14.7% 1.000
21.7% 1.000 15.4% 1.000
22.0% 12.2%
20.5% 1.000 13.6% 1.000
20.3% 1.000 14.4% 1.000
21.8% 20.7%
22.6% 1.000 13.5% 1.000
20.3% 1.000 14.3% 1.000
25.3% 11.9%
23.9% 1.000 13.8% 1.000
21.5% 1.000 15.4% 1.000
21.3% 18.3%
20.1% 1.000 18.2% 0.908
19.7% 1.000 19.0% 1.000
22.0% 13.5%
20.8% 1.000 14.5% 1.000
20.2% 1.000 14.8% 1.000

* t-test used to determine if the percentage in a larger radius is significantly lower than in a smaller radius

**t-test used to determine if the percentage in a larger radius is sig

nificantly higher than in a smaller radius

FP: Family Planning, SDP: Service Delivery Point, LARC: Long-Acting Reversible Contraceptive, HC: Health Center

For instance, in round 2, the proportion of women using mod-
ern contraceptives varied from 19.3% in areas 250m from
an SDP that provided LARC methods, to 18.4% in areas lkm
from an SDP that provided LARC methods. In Rounds 3 to 5,
the proportion of modern contraceptive users varied from
19.3%, 23.3%, and 22.0%in areas 250m from an SDP to

17.9%, 22.4%, and 20.3% in areas lkm from the same SDPs,
respectively (Table 2-Table 5).

On average more than 50% of SDPs were open seven days of

the week. We limited our analysis to SDPs which were open
every day of the week when measuring the availability of FP
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services and administrative access to services. In rounds 2
and 5, we found a decrease in the proportion of women using
any modern contraceptive, as the distance from an SDP (that
was open every day of the week) increased.

Stockouts are a significant barrier in accessing reproduc-
tive health services” in many countries. We attempted to
verify if proximity to a facility that had not experienced a
stock-out in the last three months could be a determinant
in using FP services. There was no significant difference
in the proportion of women using a modern method in close
proximity to an SDP that had not experienced a stockout when
compared to those that were further away from an SDP that
had not experienced a stockout. However, in Round 5, the
percentage of women using a modern method decreased
from 25.3% to 21.5% when proximity to an SDP that had not
experienced a stockout increased from 250m to 1km.

Facility services fees are a key financial barrier for women in
accessing FP services''”. We tested if modern contraceptive
use was higher among women that live closer to SDPs that
provide services without fees. There was no significant
difference between the proportion of women using mod-
ern contraceptives in any of the distance buffers of SDPs that
provided services without fees.

Our findings show that, although proximity to an SDP was
not significantly associated with an unmet need for family
planning services, lower percentages of women with unmet need
were found in buffer zones closer to SDPs with certain char-
acteristics. In Round 2, the percentage of women with unmet
need was lower among those 250m from an SDP that had five
or more methods in stock, had no stockouts in the last three
months, or had no fees for services. In Round 3, the percentage
of women with unmet need was lower among those 250m
from an SDPs that had five or more methods in stock or
had no stockouts in the last three months. In round 4, the
percentage of women with unmet need was lower among
those 250m from an SDP that had no service fees.

Discussion

This study’s aim was to assess the effect of proximity to fam-
ily planning services on modern contraceptive use and unmet
need for family planning among women living in Kinshasa.
Our findings indicate that living in closer proximity to an
SDP, even one with better availability and quality of FP serv-
ices, does not increase the likelihood of modern contraceptive
use among women in Kinshasa.

Many studies have analyzed physical access to a facil-
ity as a determinant of modern contraceptive use among
women™>'>>>>>  However, most of these studies have focused
on the concept of distance decay, which measures how far
living from an SDP decreases the likelihood of using FP or
increases the likelihood of having unmet need. Few studies have
tested the reverse hypothesis if living close to an SDP (even
one with good quality services) changes women’s likelihood
of contraceptive use or having unmet need. In this study we
hypothesized that facilities with better service availability
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and quality characteristics would have a higher proportion of
contraceptive users and/or lower proportion of women with
unmet need.

We discuss several probable explanations that could explain
our results. For example, women in Kinshasa may not have the
cognitive access required to utilize services in SDPs in close
proximity of their residence. Cognitive access, as Bertrand
et al. discussed, is the extent to which potential clients are
aware of the locations of service or supply points and of the
services available at these locations''. Lack of knowledge
regarding the existence of nearby SDPs would cause the
unmet need for FP. This finding is consistent with a qualitative
study performed in Kinshasa, where lack of knowledge
about types and sources of contraceptives was among the rea-
sons for not using contraceptive methods™. Another study
conducted in Chad found that a correlation exists between
wealth and the knowledge about the family planning service
providers®

Economic constraints could also be a barrier for women in
accessing family planning services, even if they live in close
proximity to an SDP. Gauthier and Wane found that individu-
als of lower socioeconomic status tend to seek care at lower
quality facilities and bypass higher quality facilities because
they cannot afford their services”. Moreover, in a study con-
ducted in Kinshasa, Muanda et al. found that the cost of
contraceptive services is an important barrier for women and
a primary reason for non-use. For example, we know that the
demand for implants among women in Kinshasa is increasing®.
However, implants are one of the most expensive methods in
Kinshasa and they are not available for free in most facilities.
Thus, this economic barrier may be a reason why women in
close proximity to SDPs refrain from using a modern method.

In addition, our findings confirm results of other studies con-
ducted in the DRC and other sub-Saharan African countries
in that they show that women prefer to bypass the closest facil-
ity to acquire their desired method from a facility farther
away* . These studies provide several reasons as to why
individuals chose to bypass the closest facility. For example,
this could be due to a lack of confidence in the availability
and quality of service in the closest facility”*®. In a study in
Egypt, Honge et al. found that that quality of family plan-
ning services available was a more prominent factor than the
distance to the closest SDP in predicting use of IUDs among
women’'. Another study that evaluated bypassing behavior
in Tanzania, showed that patients seek care at facilities that
provide higher quality consultations, are staffed by more
knowledgeable staff, and are better stocked with supplies’”.

Additionally, other factors influence service utilization at a
facility, such as the need and women’s intention to use family
planning methods. Sociocultural norms can work as powerful
motivators for women to bypass the closest facility to avoid
encounters with family, neighbors, and friends. Women may
also not use specific services despite the availability and quality
of services if they do not intend to use modern contraception.
Strong social norms that support large families are among
the reasons cited as barriers to modern contraceptive use in
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Kinshasa*. These norms also might be a strong barrier for
some women to use modern contraceptives. As Muanda et al.
mentioned in their article, in strongly pronatalist African
countries, socio-cultural norms often play a significant role in
the decision-making process for contraception use™. They also
discuss how cultural norms that support large families are the
most difficult to address. In his article about high fertility
norms in the DRC, Romanuik points to a mix of social, cul-
tural and economic factors that encourage large families and the
expectations from the husband’s family for numerous children
in return for the dowry paid for the woman®. Another study
conducted in northern Ethiopia discussed the role of husbands’
approval of contraceptive use and knowledge of at least one
contraceptive method as important factors that affect modern
contraceptive use™.

Although, studies have reported a significant correlation
between distance to facilities and modern contraceptive use,
especially in low and middle-income countries,™'>***>  the
results of our analysis might be explained by other findings that
indicate additional elements such as quality of services, economic
access, and cultural factors that may influence contraceptive
use’®?1% . However, this analysis has several limitations and
assumptions may influence our results. Our sampling approach
limits the amount of data collected through facility sur-
veys. The SDP survey collected data from 3-6 SDPs in each
enumeration area. This number is a small fraction of all poten-
tial service delivery points and is not representative of the serv-
ice and supply environment in Kinshasa. For a more accurate
spatial analysis, a sample drawn from a census of all facili-
ties would provide a more accurate measure of access to con-
traceptive methods. Whereas we know that women mat not
necessarily use family planning services offered at the closest
facility, data collection from a wider range of SDPs would shed
light on other potential factors correlated with women’s choice
of facility for contraceptive services.

The limited number of questions on the quality of available fam-
ily planning services in the SDP survey also may also have
influenced our findings. Although we assessed variables related
to the quality of services in this analysis, the SDP survey
does not provide the necessary information to comprehen-
sively measure the quality of family planning services in the
service delivery points in Kinshasa. For example, the PMA2020
SDP survey instrument does not capture any of the process
factors of service quality (e.g. health provider’s method of
delivering services including interpersonal interaction with the
client and technical competency), and outcomes (e.g. client’s
satisfaction of the family planning service) as discussed by
Donbedian in his article about the quality of care’’.

Moreover, the distance calculated in this study is based on
Euclidian distance measured between household location
and the facility. Women who reside in a 1000-meter buffer of
an SDP may need to travel a longer distance to reach the SDP.
This approach usually underestimates the distance a woman
should cross to reach the facility. Also, due to lack of
information, we did not analyze other aspects of geographic
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distance, such as time travel and expense needed to reach each
facility.

Another limitation of our study is our measurement of unmet
need for family planning services, which was an analytically
constructed variable. This means that there might be a dis-
crepancy between having an unmet need for FP and the actual
intention of women to seek contraceptive services’®. How-
ever, some studies show that in West and Central Africa, more
than half of women with an unmet need intend to use modern

contraceptives in the future®.

Service delivery structure in the DRC (similar to most LMICs)
consists of fixed facilities, pharmacies, community-based
distribution workers, unofficial drug shops and campaign dis-
tribution days. Almost one fifth of all women who using mod-
ern contraceptives acquired their methods from a source of
distribution other than fixed service delivery points. These
sources range from community health workers, medical students,
mobile nurses, or other official or unofficial sources such as
friend and family, bars and night clubs, religious organizations,
and other sources**2, The SDP survey did not capture infor-
mation from the campaign distribution days, community-based
distribution, and unofficial drug shops. In addition, the SDP
data used in this study does not link women to the SDP that
they actually visited and where they obtained a contracep-
tive method. Since the sampled SDPs were located in an urban
area which has a large number of official and unofficial facili-
ties where women could potentially receive family planning
services, there is a considerable chance that women who
received FP services bypassed the closest SDP, even if the SDP
offered the desirable FP services.

Finally, the information gathered through the SDP survey was
cross-sectional data and did not provide a comprehensive pic-
ture of the everchanging supply environment in Kinshasa.
Most of the supply chain is managed by multiple donors and
implementing organizations which procure and distribute com-
modities in parallel to national system supply chain channels®.
This allows for a rapidly changing supply chain environment
in which it is difficult to obtain comprehensive information
regarding possible sources of contraceptive services.

Conclusion

This is the first study to use both population and facility-based
data from the PMA2020 survey in Kinshasa to link key con-
traceptive use indicators and service availability at facilities.
Our analysis shows that proximity to quality services does not
necessarily result in increased FP use among women of repro-
ductive age living in Kinshasa, thus suggesting that a bypass
phenomenon may occur when obtaining modern contracep-
tive services. This study indicates that proximity to facilities
does not necessarily equate proximity to methods, nor does it
necessarily enable current users or women with an unmet need
(potential contraceptive users) to easily obtain services for
their method of choice. This study notes that other barriers to
access may be substantial determinants of contraceptive use
or unmet need. Further research should be conducted that
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directly measures multidimensional components of access in
order to interpret women’s contraceptive seeking behaviors in
urban areas of Sub-Saharan Africa.

Data availability

Quantitative survey data are available with PMA2020
household/female datasets and service delivery point for the
DRC (Round 2-5) at the IPUMS PMA website (https://doi.
org/10.18128/D081.V4.2) as well as the questionnaire. Datasets
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Niamh Cahill
Department of Mathematics and Statistics, Maynooth University, Kildare, Ireland

The authors aim to explore if proximity to healthcare facilities is a determinant of contraceptive
use among women in Kinshasa, DRC. The authors provide a clear motivation for the analysis and
an overview of the current literature on the topic. The authors also note the gap in knowledge for
exploring this question in urban settings. Overall, the results suggest that there is no relationship
between contraceptive use and proximity to healthcare facilities based on a series of comparison
tests between proportions. However, I have some concerns and comments about the analysis
methods which I have highlighted in my comments below as well as some concerns about a claim
made in the discussion in relation to a "bypass phenomenon" that does not appear to be
supported by any quantitative results.

Introduction:
1. The introduction does a good job at providing the background context for the analysis in this
paper and provides an appropriate overview of what the authors are aiming to achieve.

Methods:
2. Data - Are there any data limitations that should be highlighted in the data section?

3. Variables - For the service variables, can an SDP have more than one of these services? My
assumption would be yes. If so, how is this handled in the subsequent analysis? Also, is it correct
to assume the "independent variables" are actually independent here? Correct me if I am wrong,
but it seems that there might be a correlation between some of these variables. For example, if a
SDP offers LARC methods presumably the same SDP can fall into the category of offering 3 or
more methods and being part of the "offers LARC" category might mean they are more likely to be
part of the "3 or more" category. Similarly, are SDPs that offer less method choices more likely to
experience stock outs?
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4. Analysis - The authors write: "We calculated the percentage of women using modern
contraceptive(s) and the percentage of women with unmet need for family planning services in
each dissolved buffer zone."

What population numbers are used for the denominator in the percentage calculations and what
is a "dissolved buffer zone'"?

5. Figure 1 - The distinction in the buffer zones is not clear on the map even though it appears on
the legend. I'm not sure that there's a need for 3 maps and perhaps having unmet need and
contraceptive users on the same map would be useful for comparison purposes.

6. Analysis - The authors write: "We then tested if the prevalence of modern contraceptive users
decreased as the distance to each SDP increased using student t-test."

A t-test is not a valid test for testing for a difference in proportions. I do not know specifically how
the tests presented were carried out, as that information is not provided, so perhaps this is just a
mistake in terminology. But, appropriate tests for testing the difference between proportions
could be a two-sample binomial test or an approximate two-sample test that uses a normal
approximation for the binomial (which would be appropriate in this case given the large n). Or, if
you wanted to work with the contingency tables for the counts of contraceptive users (or women
with unmet need) within the different distance categories (e.g., comparing 250m to 500m), then
you could also use a chi-squared test of independence. I am not sure the conclusions would
change but an appropriate test should be used and described.

7. Analysis - Rather than carrying out multiple comparison tests for different combinations of
predictors, it seems like a multivariable regression analysis would be worth exploring here.

Did the authors consider any type of regression analysis? I think a logistic regression could be
considered. For example, you have these binary outcomes related to whether or not an individual
uses contraception. For each individual you can determine the distance to the nearest SDP(?). This
distance could be used as a continuous predictor. In which case you don't lose information by
arbitrarily categorizing the distances. Also, you can include the additional predictors related to the
FP services (available at the closest SDP). Additional variables related to age, education etc are also
available (Table1) and could be used.

So for each woman in the sample you have a 0/1 outcome and then examples of potential
predictors are:

i. Distance to nearest SDP (km)

ii. Nearest SDP offering LARC (1 = yes/0 = n0)

iii. Nearest SDP has between 3 and 5 methods (0/1)
iv. Nearest SDP has >/=5 methods (0/1)

v. Nearest SDP experiences stock outs (0/1)

vi. Nearest SDP charges fees (0/1)

vii. Education level etc
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As mentioned in an earlier comment, potential correlations between the predictors should be
checked. If they are highly correlated it could be problematic for the interpretation of the
regression results.

8. Analysis - If 7 is not something the authors are willing to explore then the analysis as it
currently stands seems to be very much an exploratory analysis and as I've already mentioned it is
not clear to me how SDPs having multiple services (e.g., LARC, > 5 methods, without fees etc) is
handled. I think at the very least further explanation is required and I think the discussion should
reflect the potential for more detailed analysis with these data and the reasons for not carrying
that out in this instance.

9. Analysis - I know there is a spatial aspect here in terms of mapping the data but I don't think
this can be considered a spatial analysis given that the analysis isn't aiming to address or
understand any spatial variation in the relationships between distance from SDPs and
contraceptive use (or unmet need).

10. Analysis - "All spatial data was reprojected all map layers to the Universal Transverse Mercator
(UTM) zone 33s geo-coordinate system to accurately and systematically calculate proximity
variables".

This sentence needs to be rewritten I think?

11. Analysis - The authors write: "Our initial analysis showed that, in all rounds of data collection,
women on average live less than one kilometer of most SDPs in Kinshasa."

It would be better to have this sentence sooner in the methods to provide the justification for the
buffer zones not going beyond 1km. Also, is distance really likely to be a factor here at all, given
how close all the SDPs are to potential users?

Discussion:

12. 1 appreciate seeing the limitations outlined in the discussion. However, I am failing to see how
the results presented here confirm results from other studies, that women prefer to bypass the
closest facility? This is mentioned in the results section of the abstract too, but there is no mention
of the bypass phenomenon anywhere in the main results section. It appears that the authors are
just inferring that this bypass phenomenon is the reason for not seeing a significant relationship
between contraceptive use and proximity to SDPs, but there are no quantitative results to back
this up. I do not believe the authors can make this statement based on the presented results.

Is the work clearly and accurately presented and does it cite the current literature?
Partly

Is the study design appropriate and is the work technically sound?
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Partly

Are sufficient details of methods and analysis provided to allow replication by others?
Partly

If applicable, is the statistical analysis and its interpretation appropriate?
Partly

Are all the source data underlying the results available to ensure full reproducibility?
Partly

Are the conclusions drawn adequately supported by the results?
No

Competing Interests: No competing interests were disclosed.
Reviewer Expertise: Statistical Analysis, Family Planning.

I confirm that I have read this submission and believe that I have an appropriate level of
expertise to confirm that it is of an acceptable scientific standard, however I have
significant reservations, as outlined above.

Reviewer Report 01 December 2021

https://doi.org/10.21956/gatesopenres.14459.r31354

© 2021 Black K. This is an open access peer review report distributed under the terms of the Creative Commons
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited.

? Kirsten I. Black
Sydney School of Medicine (Central Clinical School) Faculty of Medicine and Health, University of
Sydney, Sydney, NSW, Australia

Thank you for the opportunity to review this manuscript. It is well researched and written and
explores some interesting ideas but it is quite complex to follow in parts and would benefit from a
clearer rationale of why the data were analysed and presented as they were. The conclusions are
limited by the findings. My specific section comments are:

Abstract:
o The abstract discusses cognitive access but this was not a direct finding of the research.

Introduction:
o The intro is well written and draws on a wide range of literature.

Methods:
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o Icannot see where the interview content is described; specifically what questions were

women asked about other factors such as financial barriers.

> Idon't really understand why the distances of 250m, 500m and 1000m were chosen. All are

relatively small distances. Did the authors consider measuring greater distances (beyond
walking distance)?

> Talso was unclear about the buffer concept where there were overlapping facilities.

Resul

ts:
> Tam unsure as to why the four rounds of survey need to be presented separately. In

essence none found any relationship between contraception use and distance and the
subtle difference in findings do not seem that important.

o Itis uncommon to present literature review alongside results as in the paragraph about

facility service fees.

Discussion:

As there were no significant findings from the study, the discussion relies on supposition of
the factors that impact contraceptive uptake. The paragraph about economic barriers does
not seem to be supported by the study’s finding that facility access fees did not make a
difference.

Is the work clearly and accurately presented and does it cite the current literature?

Partly

Is the study design appropriate and is the work technically sound?
Partly

Are sufficient details of methods and analysis provided to allow replication by others?
Partly

If applicable, is the statistical analysis and its interpretation appropriate?
I cannot comment. A qualified statistician is required.

Are all the source data underlying the results available to ensure full reproducibility?
Yes

Are the conclusions drawn adequately supported by the results?
Partly

Competing Interests: No competing interests were disclosed.
Reviewer Expertise: Sexual and reproductive- clinical and epidemiological studies

I confirm that I have read this submission and believe that I have an appropriate level of
expertise to confirm that it is of an acceptable scientific standard, however I have
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significant reservations, as outlined above.

Reviewer Report 01 June 2021
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© 2021 Pfitzer A. This is an open access peer review report distributed under the terms of the Creative Commons
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? Anne Pfitzer
Jhpiego, Washington, DC, USA

General:

This article relates the results of an analysis of PMA data which is novel in two ways: it uses linked
data sets from both client interviews and service delivery data and it explores urban women's use
of contraception in relation to proximity to a variety of service delivery points. This paper includes
a very robust literature review and cites over 60 articles. However, I found it difficult to follow both
the logic of the paper’s findings and conclusions or understand the choices made in conducting
this analysis. The authors have not included any descriptive analysis of the number of SDPs
women had within 250m or other radii. As a result, it is very unclear to the reader whether the
majority of the sampled women in the analysis had a multitude of options at various distances or a
few. The map in Figure 1 gives a sense that some women are within 1km of SDPs and others are
not, but what proportions of the sample are in each category is not clear. I suggest adding a
descriptive table of the women included in the analysis. There is only a relatively vague description
of the data and the range in the number of SDPs in an EA. So we are left not being sure and the
map does not differentiate the SDP types or the number to which women are within a reasonable
distance. PMA SDP data includes both public and private service delivery points, but no attempt is
made to either describe (or cite other papers that describe) the proportion of women who have
access to this diversity. (In section by section comments, I also wondered about the choices of 3
radii where 1, as in more or less than 1 km, or 2 might have sufficed and perhaps enhanced the
chances of some associations).

The null finding could be interesting if it was augmented by multi-variate analysis or it was
contextualized with a bit more analysis of the women'’s data (e.g. a sub-analysis of clients who paid
for their contraceptive methods or didn't and the proximity of an SDP without fees).

Instead, we are left with a conclusion that 1) in an urban setting, women may not be aware of all
the SDPs within a certain radius of their home and 2) that proximity or distance does not seem to
have an effect on their use of contraception, but in relation to the latter, we don't know whether it
has any effect on their choice of which facility users of modern contraception opted to frequent. I
find the study incomplete in its attempt to make sense of the data available.

Introduction:
1. It would be helpful to provide a complete and clear definition of the theory of distance
decay. The term is introduced without full definition and is sufficiently obscure that the
author should explain without requiring readers to review references cited.

Page 20 of 23


https://doi.org/10.21956/gatesopenres.14459.r30677
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0001-5438-508X

G ates O pe n Resea rc h Gates Open Research 2021, 5:80 Last updated: 19 APR 2023

Methods:

1.

In the first or second paragraph of the data section, consider adding a citation about PMA
methods, such as this one: Zimmerman et al. (2020"), or this one: Choi et al. (20182).

. The grammar of this sentence is missing one or more preposition or connector words which

is affecting or obscuring the meaning: “All spatial data was reprojected all map layers to the
Universal Transverse Mercator (UTM) zone 33s geo-coordinate system to accurately and
systematically calculate proximity variables”.

. What does it mean when a buffer zone is dissolved? As to where authors write “dissolved

buffer zone"... Later sentences explain that the procedure helped ensure that there was no
double counting. But the description is likely not detailed enough to allow someone to
replicate it without further explanation.

. In the same paragraph as the preceding point, the authors should clarify the denominator

for the “the percentage of family planning users and percentage of women with unmet
need within three increasing distances in each round of data collection”.

. Was there a rationale for the choice of the distance cutoffs for each radius, namely 250, 500,

and 1000 meters? These distances don't seem hugely different from one another.

. Given the point in the methods that some proportion of users might live in the buffer zones

of more than one SDP, how did the analysis control for this in relation to secondary
variables? Could the effect of living farther from an SDP that offers free services be masked
by proximity to an SDP with more than 5 methods? Also could the analysis control for the
relative costs expected for various methods? For example, if contraceptive implants are
more expensive than pills, could some women who don't have access to an SDP with free
implants be more likely to opt for less expensive pills as a method than a LARC?

. Can the authors clarify whether the analysis included data on the actual SDPs access and

used by each client respondent (those who use modern contraceptive methods?). The
methods suggest not, but then the discussion speaks to “bypassing” nearby SDPs. How can
this inference be made unless you are analyzing which SDPs women accessed?

.Iam surprised that the authors didn't attempt analysis that combines the effect of multiple

SDP characteristics. I would suspect that if an SDP has fewer than 3 methods, or frequent
stockouts or fees, or worse a combination of the same, a significance would be found.

. Why did the authors not include the indicator of public versus private sector SDP (or clinic

versus pharmacy)? Those might have yielded interesting insights in a context where most
public sector facilities charge for FP services.

Discussion:

1.

The paragraph on economic constraints merits further linking to the papers finding that the
proximity to a facility without fees does not show a stronger effect. Do the authors believe
this is related to the cognitive access point in the earlier paragraph?
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2. The next paragraph discusses the paper's findings that women bypass nearby SDPs and
prefer some that further away. However, I don't remember seeing that reflected in the
results section - was this analysis not shown? Findings not presented in the paper should
not appear in the discussion.

3. The discussion regarding limitations in the number of SDPs for which data are available
raises questions about this analysis. If women have a diversity of options in an urban
setting, some of which may be nearer or more distant but all within a reasonable radius of
one km (so walkable distance), then I am not sure what this analysis really tells us, other
than that distance is not a factor in choice of facility.

Conclusion:

1. Again, I am puzzled by the statement related to bypass. It seems to be an inference of the
fact that distance is not a factor in contraceptive use. But as I understand it, the paper is not
measuring whether clients actually used SDP further away, but rather whether those
facilities are generally within proximity. So again, unless the authors clarify how they make
this inference, I question its validity.

Figures and tables:
1. The legend of Figure 1 related to SDPs needs to be corrected from “SDPs with five and
methods".

2. Why are there three maps? Suggest captions for each map to explain. Also, it is very hard to
see the women with unmet need. I suggest having one or more squares of zoomed-in detail
where the 3 radii are more clearly seen (and if it is detailed enough, can layer the users and
the unmet need in the same area to get a visual of them in relation to each other).

3. Table 1. Can the authors double-check the figure for modern contraceptive use in the total
column as it seems odd that the figure would be the same as the Round 1 figure when other
rounds show higher use? Or perhaps just delete this cell as I am not sure one can really
total contraceptive use over multiple time periods?

References:

1. Ifind it surprising that the authors have not cited their own prior publications using some of
the same data from PMA (Babazadeh et al., 20183) and Babazadeh et al. (2020%) (the first of
these involves issues of method availability and choice and the second is related to access,
both topics closely related to this paper’s aim).
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