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putation to handle missing data for independent variables 
using the Markov chain Monte Carlo method with a single 
chain to create five imputations.36 Unless otherwise noted, 
p<.05 was considered statistically significant.

We evaluated time to first discontinuation among wom-
en still in need of family planning by fitting pre- and post-
intervention data from both districts in a single Cox model 
with terms for treatment (or district), timing (pre- vs. pos-
tintervention), and the interaction between treatment and 
timing. We specified a linear contrast of the model parame-
ters to test whether discontinuation rates differed between 
the districts when the model was adjusted for differences 
in preintervention discontinuation rates.

Factors associated with discontinuation were identified 
using Cox regression models fit separately for each district 
and period. We used the exact likelihood method to han-
dle tied event times, which are expected in these data. To 
control for clustering expected at the clinic level, we used a 
sandwich estimator to obtain robust standard errors.

In bivariate analyses, we examined whether each in-
dependent variable was associated with discontinuation; 
these analyses were conducted separately for each district 
and period. Only independent variables found significant 
in either district (p<0.20) and those hypothesized to pre-
dict discontinuation (age, number of children, fertility in-
tentions and change in marital status) were entered into 
the model to predict time to first discontinuation. Back-
ward model reduction was then used to eliminate nonsig-
nificant variables to arrive at a final model; a level of p<.10 

fied,” “neither,” “somewhat unsatisfied” and “unsatisfied”; 
we combined “neither,” “somewhat unsatisfied,” “unsatis-
fied” and “don’t know” because of low frequencies. The 
question “How satisfied were you with the level of clean-
liness at the facility?” used the same response options and 
categorization as the question on provider satisfaction. 
A dichotomous variable measured whether women had 
enough privacy at the clinic. The question “Where do you 
think you will go for your next family planning appoint-
ment?” measured women’s willingness to return to the 
clinic; responses mentioning the same facility were coded 
“yes,” and all others were coded “no.” Seven dichotomous 
variables assessed whether providers gave women speci- 
fic method-related information, such as advantages or 
disadvantages, and possible side effects or problems. We 
asked women if the provider had asked if they had prior 
experience with contraceptives and what method they pre-
ferred. Two continuous variables measured (in minutes) 
women’s travel time to and their waiting time at the clinic at 
their most recent family planning visit; both variables were 
log-transformed to rescale to avoid overwhelming the fac-
tor analysis model. A single factor was retained with eight 
variables and interpreted to measure information about the 
family planning method given to women by their provider.

Data Analysis
Analysis was conducted using SAS 9.2. Household income 
was omitted, because data were missing for more than 
20% of participants in both districts. We used multiple im-

TABLE 1. Descriptive statistics of women initiating use of the injectable, by selected time-independent variables, according to survey time and district, 
Kenya, 2008 and 2009

Variable Preintervention Postintervention

Mumias  
(N=436)

Nyando  
(N=431)
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Nyando  
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(sd) 
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obser- 
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%/mean 
(sd)

Nonmissing 
obser- 
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obser- 
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%/mean 
(sd)

PERCENTAGES
Urban residence 436 41 430 29 518 28 512 25
Ethnicity

Luhya 434 92 na na 518 87 na na
Luo na na 430 90 na na 512 93

Education
Primary 436 67 423 59 518 79 512 78
≥secondary 436 24 423 38 518 12 512 20

Christian 434 86 428 98 518 86 512 100
Married 434 89 428 88 518 92 512 88
Prior modern contraceptive use† 436 22 431 23 518 22 512 29
Does not want any more children 431 27 428 34 518 23 512 27
Husband disapproves of contraceptive use 422 17 398 21 506 16 497 16

MEANS
Age (range, 18–50) 436 25 (6) 431 25 (6) 518 24 (5) 512 25 (5)
No. of living children (range, 0–12) 427 3 (2) 417 3 (2) 516 3 (2) 501 3 (2)
No. of methods discussed by provider (range, 0–13) 434 4 (2) 431 4 (3) 518 2 (2) 512 3 (2)
Planned length of injectable use

during enrollment (range, 90–36,135 days) 390 1,577 (1,027) 419 1,840 (2,119) 502 1,692 (1,426) 499 1,995 (1,449)
Length of continuous use of modern

method during study (range, 82–294 days) 436 212 (73) 431 201 (75) 518 254 (51) 512 260 (49)

†Methods other than the injectable. Notes: na=not applicable. sd=standard deviation.


