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power and the risk of bias from missing data on two vari-
ables. Of the total sample of 700 females, one was missing 
a response to the household wealth index, and 63 were 
missing responses on coerced sex between Waves 1 and 
2 (mostly because of loss to follow-up). We imputed val-
ues for these using the multiple imputation technique of 
iteratively chained equations76,77 (employing the mi impute 
chained command in Stata 13). All subsequent analyses 
used mi estimate commands.

Next, we examined bivariate associations among the in-
dependent variables. We did this sequentially, beginning 
with the associations between demographic variables and 
household composition (Block 1) and family process vari-
ables (Block 2). We then identified associations among our 
four family process variables. Finally, we examined associa-
tions between family process variables and school enroll-
ment and relationship experience (Blocks 3 and 4, respec-
tively). For associations among continuous variables, we 
estimated Pearson correlation coefficients and obtained 
p values from simple linear regression models. For asso-
ciations between continuous and categorical variables, we 
calculated subgroup means and 95% confidence intervals, 
and obtained p values from linear regression models with 
dummy variables.

In the third stage of analysis, we estimated bivariate as-
sociations between each of the 10 independent variables 
(all four blocks) and the two dependent variables. We 
conducted 20 logistic regression models, one for each 
combination. Continuous variables were standardized so 
that the odds ratios represent the effect of a one-standard- 
deviation change in the independent variable on the like-
lihood of having experienced coerced sex. We handled 
categorical independent variables using dummy variables.

Finally, we estimated a series of multivariate logistic re-
gression models of coerced sex following the sequence of 
variables in our conceptual model. For each of the depen-
dent variables, we began with a model that included all 
Block 1 variables. We then added the Block 2 variables, 
followed singly by Block 3 and Block 4 variables. For each 
block, we refer to the adjusted odds ratios from the first 
model in which that block appears as the “total effect” of 
the variables in that block, because those odds ratios are 
adjusted for the potentially confounding influences of vari-
ables in their own block and in all prior blocks, but not for 
the mediating effects of variables in subsequent blocks. We 
refer to the adjusted odds ratios from the full model (con-
taining all four blocks of independent variables) as “direct 
effects,” because they are adjusted for both confounding 
and mediating. For each dependent variable, we present 
the bivariate, total and direct effects (along with 95% 
confidence intervals) in a single table. Comparison of the 
bivariate and total effects of a given independent variable 
provides a sense of how much of the bivariate association 
is attributable to confounding by prior variables. Similarly, 
comparison of the direct and total effects provides a sense 
of the extent to which the effect of that variable is mediated 
by subsequent variables.

cial support scale includes three items (e.g., “There is an 
adult in your life who provides for your necessities”) and 
has a Cronbach’s alpha of 0.82. Finally, the conflict scale, 
with a Cronbach’s alpha of 0.73, consists of five items (e.g., 
“There is an adult in your life who gets mad at you a lot”). 
Response options for all 23 items were “very true” (coded 
3), “somewhat true” (coded 2) and “not at all true” (coded 
1). We computed each scale score as the mean of the com-
ponent items, with values ranging from 1 to 3.

Our third and fourth blocks each consist of a single in-
dependent variable: school enrollment status or relation-
ship experience, respectively. Both were assessed at Wave 
1. Enrollment was assessed with the question, “Are you 
currently attending school?” Relationship experience was 
assessed by asking “Have you ever had a boyfriend?” In 
this setting, having a boyfriend does not necessarily imply 
sexual contact; of the 195 females who reported having 
had a boyfriend, 51 (26%) said they had never had sex.

Analysis
Our analysis consisted of four stages. First, we used mul-
tiple model-based imputation of missing values to create 
10 completed data sets to reduce the loss of statistical 

TABLE 1. Selected characteristics of female respondents 
aged 13–14 or 18–19 living in two towns in southeastern 
Ghana, 2010 

Characteristic % or mean 
(N=700)

Town HIV prevalence
Low (Juapong) 49.1
High (Agormanya) 50.9

Age at Wave 1 15.78 (2.43)

Household composition
Lives with both biological parents 25.3
Lives with one biological parent 29.9
Lives with extended family adults only 28.9
Lives with no family adult 15.0
Other 1.0

Household wealth (range, 0–1) 0.46 (0.21)

Behavioral control (range, 1–3) 2.64 (0.44)
Relationship quality (range, 1–3) 2.83 (0.29)
Financial support (range, 1–3) 2.84 (0.40)
Conflict (range, 1–3) 1.41 (0.50)

School enrollment
No 23.3
Yes 76.7

Ever had boyfriend
No 72.1
Yes 27.9

Had coerced sex before Wave 1
No 82.1
Yes 17.9

Had coerced sex between Waves 1 and 2
No 87.4
Yes 12.6

Notes: Percentages may not total 100.0 because of rounding. Figures in  
parentheses are standard deviations.


