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secondary schooling); age (continuous); region of resi-
dence (central, south or north); number of living children; 
and marital status (married, never married, or divorced, 
separated or widowed).

Analytic Methods
An important feature of our analysis is that we were able 
to establish the probable sequence in which most key out-
comes of interest (including orphanhood) had occurred. 
Although our data were cross-sectional, we substantially 
reduced the likelihood that sexual risk behaviors and fertil-
ity desires preceded orphanhood by  comparing retrospec-
tive reports of the timing of parental death with current 
behaviors in 2006. It is important to note, however, that we 
were unable to parse out whether orphanhood preceded 
actual fertility, particularly for respondents whose parents 
had died in the past five years. While this limitation may 
have biased the results toward the null, it would not have 
created a spurious correlation; while a parental death may 
influence fertility, it is unlikely that fertility preferences or 
childbearing contribute to parental death.

We conducted our analysis in three steps. First, we ran 
multivariate (logistic and ordinary least squares) regres-
sions to examine whether orphans in Malawi experience 
structural disadvantage. The dependent variables in these 
regressions are wealth and education.

Second, we investigated whether sexual risk indica-
tors differ between orphans and nonorphans. We again 
used multivariate regressions to identify these differences. 
The variables we examined were lifetime number of sex 
partners, having exchanged sex for money with a recent 
partner, having had another partner while married or in 
a steady relationship, HIV status and being worried about 
HIV infection. We examined HIV status only for women, 
since the number of HIV-positive men was too small for 
multivariate analysis. The type of regression differed ac-
cording to the dependent variable; Poisson regression was 
used for the analysis of number of sex partners, and lo-
gistic regression was used for analyses of other risk indi-
cators. Independent variables included in these analyses 
were education, wealth, age, region, orphanhood, marital 
status and number of living children. 

Finally, we turned to fertility-related outcomes. To ex-
amine whether there were differences in these outcomes 
between orphans and nonorphans, we again ran multivari-
ate regressions, using the same set of independent vari-
ables listed above. We began with a common proximate 
determinant of fertility, having ever been married. Next, we 
examined two fertility-related measures: desired total fertil-
ity and number of living children. Finally, we examined the 
relationship between orphanhood and longer-term fertility 
by running regressions in which orphanhood in 2006 was 
the key independent variable (the usual covariates were 
also included) and the total number of living children in 
2010 was the dependent variable.

In addition to including separate indicators for mater-
nal and paternal death, we stratified all analyses by the 

We included several measures of sexual risk in our anal-
yses. Our selection of these variables was guided by the lit-
erature on sexual risk behavior for orphans and on sexual 
risk that may result from structural disadvantage. These 
measures were the overall number of sexual partners that 
the respondent had had, whether the respondent had 
engaged in transactional sex (exchanged sex for money) 
with any of his or her three most recent partners, whether 
the respondent had ever had an outside partner while in 
a marriage or stable relationship (for simplicity we refer to 
these partners as extramarital, regardless of whether the 
primary relationship was a formal marriage), HIV status 
and whether the respondent worried about becoming in-
fected with HIV. 

Respondents also reported their desired and actual fer-
tility—the number of children they currently wanted and 
the number they had ever had. Fertility outcomes were as-
sessed in both 2006 and 2010; we draw on both waves in 
our analyses. Finally, we included variables for a variety of 
background characteristics: an index measure of wealth, 
created using a principal components analysis of 12 house-
hold amenities;69 educational attainment (categorized as 
no education, some primary schooling, or at least some 

TABLE 3. Risk differences and odds ratios (with standard errors) from multivariate 
regressions  examining associations of orphanhood status and selected covariates 
with sexual risk indicators among Malawian women aged 15–25

Characteristic No. of 
partners‡

Ever 
exchanged 
sex for 
money§

Has had 
extra-
marital 
partner§

HIV- 
positive§

Worried 
about HIV§

ORPHANHOOD
Mother’s status
Alive (ref) 0.00 1.00 1.00 1.00 1.00
Died in past 5 yrs. 0.10 (0.15) 1.75 (0.73) 3.07 (1.95)† 1.94 (2.24) 1.46 (0.79)
Died >5 yrs. ago –0.10 (0.12) 0.84 (0.27) 0.98 (0.65) 1.86 (1.64) 1.31 (0.49)

Father’s status 
Alive (ref) 0.00 1.00 1.00 1.00 1.00
Died in past 5 yrs. –0.08 (0.15) 1.08 (0.41) 0.75 (0.60) 0.81 (0.92) 1.15 (0.48)
Died >5 yrs. ago 0.04 (0.09) 1.29 (0.32) 1.08 (0.54) 0.13 (0.15)† 0.67 (0.23)

COVARIATES
Age 0.03 (0.01)† 1.06 (0.05) 1.06 (0.09) 1.47 (0.19)** 0.99 (0.05)
Wealth –0.02 (0.02) 0.86 (0.06)* 0.84 (0.14) 0.99 (0.19) 0.88 (0.09)
No. of living children –0.01 (0.02) 0.90 (0.06) 0.99 (0.10) 0.58 (0.17)* 1.05 (0.05)

Marital status
Married (ref) 0.00 1.00 1.00 1.00 1.00
Never married –0.71 (0.14)** 1.86 (0.56)* 1.09 (0.72) 0.36 (0.44) 0.54 (0.24)
Divorced/separated/

widowed 0.26 (0.12)* 1.14 (0.43) 0.42 (0.44) 2.53 (1.77) 0.96 (0.44)

Region
Central (ref) 0.00 1.00 1.00 1.00 1.00
South 0.05 (0.08) 2.28 (0.53)*** 0.86 (0.38) 2.60 (1.60) 1.67 (0.45)†
North –0.32 (0.10)** 0.82 (0.22) 0.31 (0.19)* 1.37 (1.01) 0.31 (0.13)**

Education
None (ref) 0.00 1.00 1.00 1.00 1.00
Primary –0.12 (0.09) 1.30 (0.38) 0.89 (0.46) 0.33 (0.21)† 1.15 (0.37)
≥secondary –0.08 (0.15) 1.70 (0.71) 1.81 (1.47) 0.53 (0.53) 1.50 (0.82)

*p≤.05. **p≤.01. ***p≤.001. †p≤.10. ‡Results reported as risk differences. §Results reported as odds ratios. 
Notes: Regressions used in these analyses were Poisson (number of partners) and logistic (remaining risk 
indicators).  Sample size was 587 for all regressions except for that for HIV status, which had a sample size 
of 438 because some respondents did not want to be tested or could not be found by the testing team. 
ref=reference category. 


