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Analysis
Structural equation modeling techniques, conducted in 
Mplus 5.2,25 were used to estimate relationships between 
latent constructs of instability at baseline and sexual risk 
behaviors six months later. Initially, we examined Pearson 
correlations between all variables. Then, we estimated a 
measurement model specifying the latent variables (individ-
ual risk and family disengagement) using confi rmatory fac-
tor analysis. As is typical in these models, one factor loading 
is fi xed at 1.0 to determine the scale of the latent factor. 
Estimates of model fi t and signifi cance of individual indica-
tor loadings on their respective latent variable were used 
to evaluate the quality of the measurement model; model 
fi t was assessed using the mean- and variance-adjusted chi-
square statistic, comparative fi t index, Tucker-Lewis index 
and root mean square error of approximation index.

Next, structural paths between the latent constructs and 
the dependent variables were estimated in models. No 
signifi cant intervention effects were found for six-month 
outcomes; therefore, intervention and control groups were 
pooled, and the full sample was used for structural equa-
tion modeling analyses. To generate parsimonious models 
and because of sample size limitations on the number of 
estimated parameters, separate models were estimated for 
consistent condom use and number of sex partners.

Our measures included dichotomous, categorical and 
ordinal variables. Flexible options in Mplus allow us to 
estimate models that include such nonnormally  distributed 
measures using weighted least squares with mean and 

A four-item scale (Cronbach’s alpha, 0.71) assessed 
whether participants had been a victim of violence. They 
were asked how often in the past six months someone had 
threatened to hit or hurt them, used or threatened to use 
a weapon against them, hit them or beat them up, or hurt 
them badly enough that they required health care. The 
same responses as for violence perpetration were averaged 
across the four items, and higher scores indicated greater 
victimization.

The measure of having witnessed violence was 
adapted from the Urban Indian Youth Health Survey20,21 
and included two items (correlation coeffi cient, 0.35). 
Participants were asked how often they had seen some-
one beat up and how many times they had seen someone 
stabbed or shot; the questions specifi ed that they referred 
to experiences “in real life (not on TV or the Internet).” 
Response options for each item were “never,” “once or 
twice” and “three or more times.” Participants were clas-
sifi ed as having witnessed neither form of violence, one 
form or both forms.

A single item assessed substance use: “How often have 
you been drunk or high in the last six months?” Response 
options were “never,” “less than once a month,” “about 
once a month,” “about once a week” and “daily.”

The latent construct of family disengagement included 
three variables: family disconnection, poor family com-
munication and perceived lack of safety at home. A fi ve-
item scale (Cronbach’s alpha, 0.91), adapted from Add 
Health,22 asked participants how close they were to oth-
ers in their family (e.g., “My family understands me” and 
“I feel close to my family”). Responses of “not at all,” “a 
little,” “some” and “a lot” were reverse-coded and aver-
aged across the fi ve items; higher scores indicated greater 
disconnection from family.

A second fi ve-item scale (Cronbach’s alpha, 0.83), 
adapted from existing measures of general adolescent-
family communication,23,24 assessed the extent to which 
participants had discussed various topics with family 
members in the past six months (e.g., “In the last six 
months, how often have you and someone in your fam-
ily talked about ways to resolve a confl ict?”). Responses 
of “not at all,” “a little,” “some” and “a lot” were reverse-
coded and averaged to create a single scale; higher scores 
represented poorer family communication.

A single item, adapted from the Urban Indian Youth 
Health Survey,20,21 asked participants how often they felt 
safe in their home. Responses (“never or seldom,” “some-
times,” “often” and “very often”) were reverse-coded, and 
higher scores indicated lower levels of perceived safety at 
home.
�Exogenous variables. To account for baseline characteris-
tics, models included age (as a continuous variable), race 
or ethnicity (black was the reference group), and a dichot-
omous measure for intervention or control group. In addi-
tion, a baseline measure of the dependent variable being 
modeled (consistent condom use or number of sex part-
ners) was included in structural models.

TABLE 1. Selected characteristics of participants in an intervention targeting 
 adolescents at risk for early pregnancy, by timing of assessment, Minneapolis and 
St. Paul, 2007–2008

Characteristic Mean or %
(N=241)

Baseline 
Mean age (range, 13–17) 15.6 (1.11)
Race/ethnicity

Black 41
Hispanic 12
Asian/Pacifi c Islander 12
White 11
American Indian 3
Mixed/multiple 21

Used condoms consistently in past 6 mos. 55
Mean no. of male sex partners in past 6 mos. (range, 1–12) 1.64 (1.25)
Hit someone or beat someone up in past 6 mos. 43
Been hit or beat up in past 6 mos. 28
Witnessed violence

Never seen a beating/shooting/stabbing 27
Ever seen a beating or a shooting/stabbing 34
Ever seen a beating and a shooting/stabbing 39

Got drunk/high in past 6 mos. 60
Mean family disconnection score (range, 0–3) 1.11 (0.87)
Mean family communication score (range, 0–3) 1.25 (0.85)
Sometimes/always feels unsafe at home 22

Six-month follow-up
Used condoms consistently in past 6 mos. 49
Mean no. of male sex partners in past 6 mos. (range, 1–7) 1.53 (1.02)

Notes: Unless otherwise noted, data are percentages. Figures in parentheses are standard deviations. For 
family disconnection, a higher score indicates greater disconnection; for family communication, a higher 
score indicates lower communication.
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RESULTS
Sample Characteristics
The study sample had a mean age of 15.6 years and was 
predominantly black (41%—Table 1, page 103). At base-
line, 55% of participants said they had used condoms 
consistently in the past six months; overall, participants 
reported having had an average of 1.6 male sex partners 
over this period. Experience with violence, substance use 
and family disengagement was common. Forty-three per-
cent of participants reported having hit someone or beat 
someone up in the previous six months, 28% had been 
hit or beat up in the same period, and 73% had ever wit-
nessed someone being beat up, shot or stabbed. In addi-
tion, 60% of participants reported having gotten drunk 
or high in the past six months. Family disconnection and 
low levels of family communication were not uncommon. 
Nearly one-quarter of participants reported sometimes or 
always feeling unsafe at home. At the follow-up survey, 
half of the females said they had used condoms consis-
tently over the past six months, and participants reported 
an average of 1.5 male sex partners during this time.

Correlation and Factor Analyses
None of the individual behavior measures was related to 
consistent condom use at six months (Table 2). In con-
trast, violence perpetration, substance use and violence 
victimization were positively related to the number of 
sex partners (correlation coeffi cients, 0.2–0.3). Two indi-
cators of family disengagement—family disconnection 
and poor family communication—were negatively asso-
ciated with consistent condom use at follow-up (–0.1 to 
–0.2). However, only family disconnection was related to 
the number of sex partners (0.1). The two measures of 
sexual risk behavior at follow-up were not signifi cantly 
correlated.

The measurement model specifying the two latent con-
structs showed adequate fi t to the data (Figure 1). The 
chi-square statistic was nonsignifi cant, but all of the other 
indices demonstrated good fi t.27 Loadings of the  indicators 
of both individual risk and family disengagement were 
 statistically signifi cant and moderately large (average 
lambda, 0.68). The two latent variables were marginally 
positively related (correlation coeffi cient, 0.2), but the 

 variance adjustment.25 To adjust for clustering within clin-
ics (i.e., interdependence among females recruited from the 
same clinic), we used the Mplus cluster command with the 
complex method. This procedure provides adjusted standard 
errors and overall chi-square tests of model fi t. Structural 
models also incorporated maximum likelihood missing 
data estimation. This strategy results in less-biased parame-
ter estimates than traditional methods of dealing with miss-
ing data (e.g., listwise case deletion) and makes full use of 
available data from all participants in both study conditions 
who were sexually active at the six-month follow-up.26

TABLE 2. Coeffi cients from analyses assessing pairwise correlations between study variables

Variable Violence 
perpetration 

Substance
use

Violence 
victimization

Witnessed
violence 

Family dis-
connection

Poor family 
communi-
cation

Perceived lack
of safety at 
home

Consistent 
condom use
at 6 mos. 

No. of sex
partners
at 6 mos.

Violence perpetration 1.00  
Substance use 0.27** 1.00
Violence victimization 0.55** 0.20** 1.00
Witnessed violence 0.35 0.17** 0.23** 1.00
Family disconnection 0.16* 0.16* 0.21** 0.04 1.00
Poor family communication 0.05 0.09 0.04 –0.04 0.70** 1.00
Perceived lack of safety at home 0.05 0.05 0.15* 0.01 0.55** 0.42** 1.00
Consistent condom use at 6 mos. 0.06 –0.02 0.00 –0.05 –0.14** –0.15** –0.08 1.00
No. of sex partners at 6 mos. 0.16* 0.25** 0.17* 0.04 0.14* 0.09 0.05 –0.03 1.00

*p<.05. **p<.01.

FIGURE 1. Coeffi cients from factor analyses assessing components of individual risk 
and family disengagement 

*p<.05. **p<.01. †p<.10. Notes: CFI=comparative fi t index. TLI=Tucker-Lewis index. RMSEA=root mean 
square error of approximation.
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c 2=3.76; df=3; p=.15
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TLI=0.95
RMSEA=0.06
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correlation was relatively small, suggesting that they were 
measuring distinct constructs.

Path Analysis
Predictably, baseline measures of consistent condom 
use and number of male sex partners were signifi cantly 
related to these behaviors measured six months later 
(path coeffi cients, 1.04 and 0.4, respectively—Table 3). 
Number of sex partners at baseline was positively related 
to both latent constructs (0.2–0.3), even after age, race 
and intervention group were controlled for. Small, posi-
tive relationships between age and family disengagement 
were found in both structural models (0.05–0.06); age 
was also positively associated with number of sex partners 
at six months (0.2). Being in the intervention group was 
inversely associated with individual risk in both structural 
models and with family disengagement in the condom use 
model (–0.3 to –0.4). Identifying oneself as being of either 
mixed race or other race, as opposed to black, was nega-
tively associated with individual risk (–0.4 to –0.7), but 
positively related to family disengagement (0.3–0.7). 

In the structural path model, which controlled for exog-
enous variables, baseline individual risk was not related to 
consistent condom use at six months (Figure 2). Family 
disengagement was negatively associated with consistent 
condom use (path coeffi cient, –0.3); that is, the higher 
the level of family disengagement adolescents reported 
at baseline, the lower their likelihood of reporting con-
sistent condom use six months later. Overall, this model 
explained 24% of the variance in consistent use.

Individual risk at baseline was positively related to the 
number of partners six months later (path coeffi cient, 
0.2). However, the relationship between family disen-
gagement and number of sex partners was not signifi cant 
after exogenous variables were controlled for. Overall, this 
model explained 21% of the variance in the number of sex 
partners reported at the six-month survey.

DISCUSSION
These results support the existence of a theoretical link 
between   individual- and family-level constructs of insta-
bility and sexual risk behaviors among a high-risk sample 

TABLE 3. Coeffi cients assessing associations of exogenous variables with latent constructs and dependent variables in 
 structural models examining sexual risk behavior

Exogenous variable Consistent condom use model No. of sex partners model

Individual
risk

Family 
disengagement

Dependent 
variable

Individual
risk

Family 
disengagement

Dependent
variable

 
Consistent condom use       

at baseline –0.25 –0.01 1.04** na na na
No. of sex partners at baseline na na na 0.25** 0.22** 0.40*
Age –0.03 0.05** –0.03 –0.07 0.06** 0.15*
Intervention group –0.36* –0.36* 0.07 –0.33** –0.11 0.07
Mixed race –0.43** 0.28** 0.23 –0.36** 0.30** 0.39
Other race –0.74** 0.57** 0.06 –0.66** 0.66** 0.18

*p<.05. **p<.01. Notes: The reference group for racial and ethnic comparisons was blacks. na=not applicable. 

FIGURE 2. Coeffi cients from structural models assessing associations between 
instability constructs and sexual risk behavior

*p<.05. **p<.01. Notes: Models control for age, intervention group, race and ethnicity, and number 
of sex partners at baseline. (For coeffi cients for controls, see Table 3.) CFI=comparative fi t index. 
TLI=Tucker-Lewis index. RMSEA=root mean square error of approximation.
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measuring distinct constructs.

Path Analysis
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