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size for women with the greatest distance-and-supply ac-
cess was larger than that attributed to increased education 
or reception of family planning home visits. Because our 
analysis used Demographic and Health Survey data with 
only one time point, we were unable to tease out the direc-
tion of this relationship. For example, we cannot determine 
whether better access to a reliable injectable supply influ-
enced urban women’s desire for birth spacing or limiting, 
or whether facilities in communities with higher demand 
for family planning prioritized having a reliable supply to 
better serve their clients. One explanation is that a reliable 
supply at an urban facility may increase the demand for 
spacing or limiting births, possibly by influencing neigh-
borhood norms in urban communities. Alternatively, com-
munities with perceived high demand for family planning 
may have been prioritized for supply chain improvements; 
hence, a reliable supply is already available to meet de-
mand. Understanding the motivations of and deterrents 
to family planning use in urban environments remains a 
challenge given the usual data relied on for analyses.

Our use of kernel density estimation and focus on con-
traceptive supply logistics also reveal substantial gaps in 
supply reliability and illustrate the ideal scenario if supply 
were constant. These maps suggest potential geographic 
priority areas for supply chain improvements in Malawi, 
such as the Central Region, which suffered from unreliable 
supply.

As noted earlier, when assessing supply reliability, in-
complete facility reporting required certain assumptions 
(based on field experience) that may have led to some 
over- or underestimation. Moreover, our analysis excluded 
private sites and dropped public sites with missing geo-
graphic coordinates; these omissions have two potential 
consequences. The exclusion of private facilities may have 
resulted in omitted variable bias, which may have biased 
our results for the urban analyses; however, because most 
injectable users rely on public-sector supplies, the threat to 
our estimates is believed to be low. Analysis of the 60 ex-
cluded public facilities found comparable routine stockout 
rates across both included and excluded facilities, as well 
as an equivalent distribution of dropped facilities across 
districts. We cannot assume that facilities were missing at 
random, however, because the health centers excluded be-
cause of missing geographic coordinates were more likely 
to have smaller injectable supplies, and this may introduce 
limited bias into our estimates. 

We should also note how well the measurements of ac-
cess were operationalized. In the absence of survey data 
on the specific facilities used, it would be unwise to link 
women with the closest facilities, and linking with large 
administrative units may distort or mask potential rela-
tionships.7,8,25,30,35,37 Because we used a census of facilities 
providing injectables to create a service environment using 
KDE with distance decay properties, and then averaged 
KDE values for a buffered area around each survey cluster, 
we were able to link women to all the injectable facilities 
in their service environment, thereby minimizing misclas-

through education and outreach remain a necessary com-
plement to efforts to increase access to contraceptives in 
rural communities. 

A more surprising finding was the strong association be-
tween access and desire for birth spacing or limiting in the 
urban environment. However, this relationship was found 
only for the distance-and-supply access variable. The effect 

TABLE 4. Coefficients (and standard errors) of the estimated 
effect of access to services on urban women’s reported de-
mand for spacing or limiting births, by access measure

Characteristic Access:  
distance

Access: 
distance+supply

Access 
Least (ref) na na
Less 0.049 (0.143) 0.140 (0.062)*
Average 0.026 (0.144) 0.128  (0.066)
More 0.100 (0.145) 0.133 (0.056)*
Most 0.133 (0.144) 0.183 (0.053)**

Exposed to media family
planning messages –0.017 (0.024) –0.011 (0.024)

Had family planning  
home visit in past year 0.074 (0.029)* 0.068 (0.029)*

Parity
0 (ref) na na
1–2 0.317 (0.037)*** 0.318 (0.037)***
3–4 0.541 (0.045)*** 0.537 (0.044)***
≥5 0.592 (0.044)*** 0.591 (0.043)***

Age 
15–19 (ref) na na
20–24 –0.084 (0.035)* –0.086 (0.034)*
25–29 –0.226 (0.044)*** –0.231 (0.044)***
30–34 –0.312 (0.040)*** –0.315 (0.039)***
35–39 –0.268 (0.051)*** –0.267 (0.051)***
40–44 –0.155 (0.045)** –0.157 (0.045)**
45–49 –0.149 (0.047)** –0.152 (0.046)**

Marital status
Married (ref) na na
Formerly married –0.001 (0.025) –0.004 (0.025)
Never-married 0.025 (0.043) 0.021 (0.043)

Education 
None (ref) na na
Primary 0.019 (0.044) 0.014 (0.043)
Secondary 0.084 (0.052) 0.076 (0.050)
Postsecondary 0.136 (0.066)* 0.122 (0.064)

Wealth 
Lowest (ref) na na
Second 0.025 (0.076) 0.015 (0.071)
Middle –0.047 (0.063) –0.047 (0.061)
Fourth –0.074 (0.056) –0.076 (0.054)
Highest –0.042 (0.056) –0.048 (0.054)

Religion 
Protestant (ref) na na
Catholic –0.002 (0.024) –0.005 (0.024)
Muslim –0.035 (0.027) –0.039 (0.027)
Other 0.034 (0.092) 0.030 (0.092)

Region 
Northern (ref) na na
Central 0.098 (0.038)* 0.114 (0.034)**
Southern 0.079 (0.039)* 0.087 (0.034)*

Constant 0.420 (0.157)** 0.377 (0.086)***
Pseudo R2 0.142 0.145

*p<.05. **p<.01. ***p<.001. Notes: ref=reference group. na=not applicable.


