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to the most access (5).* Finally, we assigned the quintile 
value for each cluster to all women residing in that cluster.

We next assessed the reliability of injectable supplies for 
each facility. We assigned a score of 1 for a given month 
to facilities that had a supply of injectables available dur-
ing that month. We assigned a facility a monthly score of 
0.5—indicating the likely availability of the injectable—if it 
lacked data on its closing monthly balance, but had been 
dispensing stock for the month in question, the previous 
month and the subsequent month. A score of 0 was as-
signed to facilities that did not meet the foregoing criteria 
for any given month. We then summed the monthly scores 
to create a 2010 annual supply reliability score for each fa-
cility. These scores ranged from 0 to 12, with a mean of 
6.25 and a median of 6.

To operationalize access as defined by distance and 
supply reliability, we repeated the KDE process, using the 
annual supply reliability score as the density variable. We 
then repeated all other steps, including buffering and cre-
ating a relative quintile score with the distance-and-supply-
access KDE.

Analysis
Our analysis is restricted to injectable contraceptives for 
three reasons. First, the injectable was the most widely 
used method among users of modern contraceptives.31 
Second, use of the method in 2010 required quarterly vis-
its to a health facility, making routine access an important 
consideration when choosing a method. Last, the link be-
tween the distribution of injectable contraceptives and ac-
tual use is assumed to be stronger than for other methods. 
Whereas oral contraceptives and condoms, once they are 
distributed, may or may not ultimately be used by the cli-
ent, injectables are generally distributed by a trained health 
provider and “used” the moment they are distributed.

We generated descriptive statistics of the weighted 
study population and maps representing the two defini-
tions of access. All spatial linking and geographic analyses 
were completed in ArcGIS version 10.1.

After spatially linking the sample of women to the 
mapped health facilities and assigning values for the two 
access measures on the basis of cluster location, we used 
the access measures in four regression models. We ran 
bivariate and multivariate linear probability models for 
each of the two outcome variables, use of injectables and 
demand for birth spacing or limiting. Control variables in-
cluded reported exposure to media family planning mes-
sages, reported home visit in the past year from a health 
worker advocating family planning, desire for more chil-
dren, parity, age, marital status, education, wealth, religion, 
rural residence and region of residence. We used weighted 
2010 survey data and produced robust standard errors for 

TABLE 1. Selected characteristics of women aged 15-49, by 
rural or urban residence, Malawi Demographic and Health 
Survey, 2010

Characteristic All
(N=
22,483)†

Rural
(N=
18,361)

Urban
(N=
4,122)

Used modern contraceptive 32.6 31.7 36.8
Used an injectable 19.1 19.4 17.8
Wanted to space/limit births 70.1 70.2 69.5
Lived ≤10 km from delivery site 96.4 95.6 100.0

Access: distance only
Least 17.8 21.4 1.9
Less 18.3 22.1 1.2
Average 20.7 24.4 3.9
More 19.3 19.6 17.7
Most 24.0 12.4 75.3

Access: distance and supply reliability
Least 21.5 25.4 4.2
Less 18.8 21.5 7.1
Average 19.5 23.5 2.0
More 18.3 19.5 13.0
Most 21.8 10.1 73.7

Exposed to media family planning
messages 59.8 58.8 64.3

Had family planning home visit
in past year 13.9 15.5 6.7

Desire for more children
In <2 years 10.6 10.4 11.4
In ≥2 years 36.4 36.2 37.5
No 42.6 42.9 41.3
Undecided 10.3 10.4 9.7

Mean no. of children 2.4 2.5 2.2
Mean age 28.0 27.2 28.2
Currently married 67.5 68.6 62.4

Education
None 15.2 17.0 7.0
Primary 64.8 68.8 47.0
Secondary 18.2 13.6 38.7
Postsecondary 1.8 0.6 7.3

Wealth 
Lowest 18.5 22.1 2.7
Second 18.8 22.5 2.7
Middle 19.6 22.6 6.3
Fourth 19.6 20.1 17.3
Highest 23.4 12.7 71.1

Religion
Protestant 65.1 64.5 67.6
Catholic 20.7 20.8 20.2
Muslim 13.0 13.5 11.1
Other 1.2 1.2 1.1

Region
Northern 11.8 13.0 6.5
Central 43.5 43.2 44.5
Southern 44.7 43.8 49.0

†Data are weighted. Notes: All values are percentages unless otherwise in-
dicated. Figures for percentage distributions may not total 100.0 because 
of rounding. The denominator for media exposure and family planning 
home visits is 22,476 women; that for religion is 22,469 women. 

*Changes in the value of a continuous KDE variable are not readily in-
terpretable. By creating quintiles, we considered relative access from 
one cluster to others. This approach is similar to that used for the Demo-
graphic and Health Survey wealth index, in which wealth quintiles are 
frequently used because the value itself is uninformative.

all regression models using Stata SE version 12.
For each outcome variable, multivariate models were 

built to examine the effect of access defined by distance 
only and by distance and supply. We ran each model for 
all women of reproductive age, and stratified by rural or 


