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Abstract
Background—The Information-Motivation-Behavioral Skills (IMB) model often guides sexual
risk reduction programs even though no studies have examined covariation in the theory’s
constructs in a dynamic fashion with longitudinal data.

Purpose—Using new developments in latent growth modeling, we explore how changes in
information, motivation, and behavioral skills over 9 months relate to changes in condom use
among STD clinic patients.

Methods—Participants (N = 1281, 50% female, 66% African American) completed measures of
IMB constructs at three time points. We used parallel process latent growth modeling to examine
associations among intercepts and slopes of IMB constructs.

Results—Initial levels of motivation, behavioral skills, and condom use were all positively
associated, with behavioral skills partially mediating associations between motivation and condom
use. Changes over time in behavioral skills positively related to changes in condom use.

Conclusions—Results support the key role of behavioral skills in sexual risk reduction,
suggesting these skills should be targeted in HIV prevention interventions.
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Sexually transmitted diseases (STDs) are highly prevalent, with nearly 19 million new
infections per year in the USA [1, 2]. HIV rates also remain high, with over 56,300 new
infections a year [3], 84% of which result from sexual contact [4]. Patients at STD clinics
are more likely than those from community samples to acquire multiple STDs [5] and to be
infected with HIV [6]. Correct and consistent condom use provides one of the most effective
strategies for preventing the spread of STDs, including HIV [7–9], making determining the
predictors of condom use among at-risk populations a priority.

Health behavior theories, such as the Information-Motivation-Behavioral Skills (IMB)
model [10], identify precursors of condom use. The IMB model theorizes that information,
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motivation, and behavioral skills are fundamental determinants of HIV-preventive
behaviors. Information involves facts about the targeted behavior (e.g., condom use, HIV
transmission). Motivation to reduce risk may include attitudes toward prevention, social
norms, and intentions to practice preventive behaviors such as condom use. Finally,
behavioral skills involve individuals’ objective and perceived abilities to perform various
behaviors involved in sexual risk reduction, such as using condoms with sexual partners.
The IMB model posits that sexual health information and motivation to reduce risk lead to
the development of the behavioral skills needed to reduce sexual risk behavior. These
behavioral skills then contribute directly to HIV-preventive behavior and also partially
mediate associations between information and motivation and behavior itself.

Support for the IMB model comes from research with a variety of populations. Multiple
studies confirm the hypothesized associations between motivation, behavioral skills, and
risk behavior (for reviews, see [11, 12]). However, the theory’s predictions about the role of
information have had less consistent support, with studies finding positive, negative, and
null associations between information and behavioral skills and behavior [12]. Even with
these inconsistencies, the model’s constructs usually account for one third to one half of the
variance in condom use [12].

In addition to cross-sectional studies, several longitudinal studies have provided evidence to
support the IMB model [10, 13–22]. Although these studies demonstrate the usefulness of
the IMB model in intervention design and the potential for its constructs to predict behavior,
to our knowledge, no studies have made use of multiple assessments to examine covariation
in the theory’s constructs, which is essential to the complete testing of the model. Because of
this, we know little about how changes over time in information, motivation, and behavioral
skills relate to changes in sexual risk behavior.

Therefore, for this study, we used parallel process latent growth modeling (LGM) to
examine changes over time in information, motivation, behavioral skills, and condom use as
well as the covariation among these constructs. Parallel process LGM, also known as
associative LGM, allows for the examination of correlations between developmental
parameters (intercepts and slopes) for multiple constructs [23]. By examining associations
between these developmental parameters, multivariate LGMs clarify how changes in one
variable relate to changes in other variables. In this case, we examined how changes in
information, motivation, and behavioral skills related to changes in condom use. To do so,
we used three assessments (3, 6, and 12 months post-intervention) from a large sample of
STD clinic patients to test four hypotheses. First, we hypothesized that initial levels of
information and motivation would positively predict initial levels of behavioral skills and
condom use. Second, we predicted that initial levels of behavioral skills would positively
predict initial levels of condom use. Third, we hypothesized that changes over time in
information and motivation would positively predict changes over time in behavioral skills
and condom use. Finally, we predicted that changes over time in behavioral skills would
positively predict changes over time in condom use.

Method
Study Overview

We used three waves of data from a randomized clinical trial (RCT) evaluating interventions
to reduce sexual risk among patients attending an STD clinic [24, 25]. For this report, we
used only post-intervention assessments because we were interested in the associations
between changes in IMB constructs independent of nonlinear, intervention-related change.
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Participants and Procedures
Participants were 1,281 clinic patients (50% female; 66% African American; Mage = 29.6
years). Patients met with a research assistant (RA) to be screened and to receive details
about the study. To be eligible for the RCT, patients needed to report: (a) that they were age
18 or older; (b) sexual risk behavior (e.g., multiple sexual partners, inconsistent condom use)
in the past 3 months; and (c) a willingness to be tested for HIV. Patients were excluded if
they were: (a) infected with HIV; (b) impaired (i.e., substance use, mental illness); (c)
receiving inpatient substance abuse treatment; or (d) planning to move out of the area within
the next year.

Eligible patients who agreed to participate provided written consent and completed an audio
computer-assisted self-interview (ACASI) on a laptop computer. After completing the
ACASI, participants received STD testing and treatment, as well as one of two brief, clinic-
based sexual risk reduction interventions. All participants were reimbursed US$20 for their
time. Participants were contacted at 3, 6, and 12 months post-intervention. At each occasion,
they completed an ACASI and were reimbursed US$30. The protocol was approved by
Institutional Review Boards of the participating institutions, and to protect participant
privacy, a Federal Certificate of Confidentiality was obtained. Details regarding the RCT are
available elsewhere [24, 25].

Measures
Surveys at each time point (3, 6, and 12 months) assessed the three major IMB constructs
(information, motivation, and behavioral skills) as well as sexual behavior. Participants
provided demographic and background information at the baseline and 3-month data
collection points. All questions have been used in previous research [26–28].

HIV/STD Information—Information was assessed using the 18 items of the Brief HIV
Knowledge Questionnaire (HIVKQ-18) [29]. Items assess knowledge about sexual and
nonsexual transmission of HIV, condom use, and signs and symptoms of HIV (e.g., “can a
woman get HIV if she has anal sex with a man?”). Participants could respond to the
statements by choosing “yes,” “no,” or “I don’t know.” Correct responses were coded as 1
and incorrect or uncertain responses were coded as 0. At each time point, items were
summed to create an HIV knowledge score, with higher scores indicating greater knowledge
(α1 = .79, α2 = .80, α3 = .83).

Motivation—Motivation was assessed using measures of condom attitudes and condom
use intentions. Condom attitudes were assessed using five items (e.g., “Sex with a condom
can still be pleasurable”) adapted from published scales [30, 31]. Response choices were on
a six-point scale ranging from “strongly disagree” [1] to “strongly agree” [6]. Items were
averaged to create a condom attitudes score (α1 = .71, α2 = .70, α3 = .71) with higher scores
indicating more positive attitudes toward condoms. Condom intentions were assessed using
one item in response to a scenario: “I would refuse to have sex if we didn’t use a condom.”
Participants rated their intentions using a four-point scale ranging from “definitely no” [1] to
“definitely yes” [4]. Higher scores indicate greater intentions to use condoms.

Behavioral Skills—Behavioral skills were measured using seven items (e.g., “I refused to
have sex with my partner unless a condom was used”) from the Condom Influence Strategy
Questionnaire (CISQ) [32]. Response choices were on a five-point scale ranging from
“never” [1] to “almost always” [5]. Items were averaged to create a total score (α1 = .89, α2
= .90, α3 = .91) with higher scores indicating the use of more skills. Previous research found
community members who used a condom the last time they had sex reported higher CISQ
scores [33].
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Condom Use—Condom use (past 3 months) was assessed by asking participants how
often they had: (a) vaginal sex with a condom; (b) vaginal sex without a condom; (c) anal
sex with a condom; and (d) anal sex without a condom. Participants were asked these
questions separately for steady and non-steady partners. Responses were used to determine
the proportion of protected sexual events in past 3 months (number of times vaginal and anal
sex occurred with a condom divided by the total number of vaginal and anal sexual events).

Demographic and Background Variables—At study enrollment, patients reported
basic demographics (e.g., gender, age, ethnicity) and were tested for STDs; a dummy
variable indicated whether they tested positive (0 = no, 1 = yes). Twenty-three percent of
participants tested positive for an STD at baseline. At baseline, participants also reported the
number of times in their lifetime they had engaged in sex in order to get money, drugs, food,
or a place to stay; at the 3-month follow-up, they also reported the number of times they had
done so in the past 3 months. These two reports were combined and recoded to indicate
whether each participant had ever engaged in sex for money (0 = no, 1 = yes); 24% of
participants had done so.

Data Management and Analysis
All variables were examined for univariate and multivariate outliers by inspecting box plots
and examining the Mahalanobis distance statistic (δ2). Univariate outliers were recoded to a
value three standard deviations from the mean [34]. Six multivariate outliers were identified
and removed from the sample. We scaled measures equivalently on a 0–3-point scale for the
parallel process model in line with recommendations [35], but report intercepts and slopes in
terms of the original scales to increase interpretability.

Models were tested using LGM in Mplus [36]. Because many variables had non-normal
distributions, the MLR estimator [37] was used. This expectation-maximization based
estimator provides a robust χ2 test and correct standard errors under non-normality [38] and
is a robust full information maximum likelihood estimator. We first tested LGMs
independently for each construct of the IMB model, assuring acceptable fit and examining
the means and variances of the intercepts and slopes. Consistent with published guidelines
[38], parameters were fixed to represent linear growth over time for all constructs, and error
variances were constrained to be equal across time. The individual LGMs were then
combined in a parallel process (or associative) LGM [23, 39]. Associative LGMs include
multiple individual LGMs (with random intercepts and slopes for each variable), as well as
associations between the intercepts and slopes for different variables. When testing an
associative LGM, we are interested in the relationships between initial levels of and changes
in different variables. Finally, demographic variables were added to the parallel process
model to assure that they did not modify associations between constructs.

Model fit was assessed using the comparative fit index (CFI) [40]; the Tucker–Lewis index
(TLI) [41]; the standardized root mean square residual (SRMR) [42]; and the misfit measure
known as the root-mean-square error of approximation (RMSEA) [43]. Good fit is indicated
by CFI and TLI values greater than .95, SRMR values less than .08, and RMSEA values less
than .05 [34, 43]. Because models were fit with the MLR estimator, the χ2values reported
are Satorra–Bentler scaled (mean-adjusted) χ2values.

Results
Missing Data

Of the 1,483 participants at baseline, 1,082 (73%) provided data at 3 months, 1,101 (74%)
provided data at 6 months, and 1,044 (70%) provided data at 12 months. For the current
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analyses, data were available from 1,281 participants who completed at least one follow-up
(50% female; 66% African American; Mage = 29.6 years). As compared to participants
originally enrolled in the study who did not provide follow-up data (Table 1), participants
who completed at least one follow-up assessment were more likely to be older, female,
African American, unemployed, low-income, and previously treated for STDs. Of the 1,281
participants included in the current analyses, 844 (66%) provided data at all three time
points. Results of analyses including only those participants with complete data were not
substantively different from those including the full sample of 1,281; therefore, we report
results from the full sample.

Single-Construct LGMs
Descriptive statistics for all measures are reported in Table 2. Prior to fitting a parallel
process model, we first fit LGMs independently for information, motivation, behavioral
skills, and condom use.

Information—The LGM for information fit the data well, χ2(3, N = 1230) = .30, p = .96,
CFI = 1.00, TLI = 1.00, RMSEA = .00, SRMR = .02. Knowledge scores at 6 and 12 months
were highly correlated; therefore, a correlation between the two was included in the model
to improve fit. This model showed that the intercept for information was significantly
different from 0, Mi = 2.48, CI.95 = 2.46, 2.51, p < .001; however, the slope for information
did not differ from 0, Ms = −.001, CI.95 = −.01, .009, p = .78. At the group level,
participants answered an average of 14.87 (out of 18) sexual health questions correctly; no
change in their performance was observed over time. There was significant variance in the
slope of information, Ds = .004, CI.95 = .000, .008, p < .05, but not in the intercept, Di = .
001, CI.95 = −.02, .02, p = .89, indicating that there were individual differences in the
change in knowledge across time, but no significant variation among participants in their
initial levels of knowledge. Therefore, the variance of the information intercept was
constrained to 0 in future models, meaning associations between this intercept and other
model constructs could not be examined.

Motivation—Because motivation was modeled at each time point as a latent construct
represented by attitudes and intentions, we fit a curve-of-factors LGM [23, 44]. This
involved a two-step process: first, a latent construct of motivation was estimated at each
time point, and then a growth curve was fit to these three latent constructs. The curve-of-
factors LGM assumes factor invariance over each assessment, meaning the latent construct
at each time point is represented by the same indicators with equal weighting of indicators
over time [45]. Intercepts and residual variances of the indicators were constrained to be
equal across time, and the same indicators were allowed to correlate across time [38, 46].
The curve-of-factors model for motivation fit the data well, χ2(10, N = 1274) = 4.65, p = .91,
CFI = 1.00, TLI = 1.01, RMSEA = .00, SRMR = .02.

This model showed that that the intercept for motivation differed significantly from zero, Mi
= 2.16, CI.95 = 2.13, 2.19, p < .001; however, the slope for motivation did not differ from
zero, Ms = .002, CI.95 = −.01, .01, p = .74. These findings indicate that participants
expressed strong motivation initially (2.16 out of 3), and there was no change in motivation
over time. There was significant variance in the intercept of motivation, Di = .10, CI.95 = .
07, .13, p < .001, but not in the slope, Ds = −.001, CI.95 = −.004, .003, p = .63, indicating
that there were individual differences in initial levels of motivation, but no variation in the
change in motivation across time. Therefore, the variance of the motivation slope was
constrained to 0 in future models, meaning associations between this slope and other model
constructs could not be examined.
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Behavioral Skills—The LGM for behavioral skills fit the data well, χ2 (3, N = 1275) =
4.15, p = .25, CFI = 1.00, TLI = 1.00, RMSEA = .02, SRMR = .03. The intercept (Mi = 1.24,
CI.95 = 1.19, 1.29, p < .001) and slope (Ms = −.04, CI.95 = −.05, −.02, p < .001) for
behavioral skills differed significantly from zero. These findings indicate that participants
had low-to-moderate behavioral skills initially (average score of 1.24 out of 3), and there
was a decrease in these skills over time. Additionally, there was significant variance in both
the intercept (Di = .50, CI.95 = .44, .55, p < .001) and the slope of behavioral skills (Ds = .
014, CI.95 = .002, .03, p < .05), indicating that there were individual differences in initial
levels of behavioral skills as well as in the change in behavioral skills across time.

Condom Use—The LGM for condom use fit the data well, χ2 (3, N = 1275) = 4.09, p = .
25, CFI = 1.00, TLI = 1.00, RMSEA = .02, SRMR = .02. This model showed that that the
intercept and slope for condom use both differed significantly from 0, Mi = 1.48, CI.95 =
1.41, 1.54, p < .001, and Ms = −.05, CI.95 = −.08, −.02, p < .001, respectively. These
findings indicate that, at the group level, on average, participants were using condoms 49%
of the time, and there was a decrease in the percentage of condom use over time (i.e., a 2%
decrease every 3 months). Additionally, significant variance in both the intercept and the
slope of condom use was found, Di = .74, CI.95 = .63, .84, p < .001, and Ds = .05, CI.95 = .
02, .07, p < .001, indicating that there were individual differences in the percentage of
condom use initially as well as in the change in this percentage over time.

Parallel Process Latent Growth Model
Based on the acceptable model fits for the individual constructs, we proceeded to fit one
model including all constructs and the associations among them. Because we found no
significant variance in the intercept of information or the slope of motivation, we could not
investigate associations between these parameters and other intercepts and slopes. We
modeled paths between intercepts and slopes based on the IMB model (Fig. 1); that is, we
included direct paths from information, motivation, and skills to condom use, as well as
indirect paths from information and motivation to condom use through skills. The intercept
of each construct predicted both the intercepts and slopes of the downstream constructs,
except that the information intercept did not predict any constructs. In addition, the slope of
each construct predicted downstream slopes, except that the motivation slope did not predict
any constructs. We looked at paths from intercepts to slopes (but not from slopes to
intercepts) because we expected initial status to influence later trajectories (but not the
reverse). We also modeled correlations between (a) the intercept of motivation and the slope
of knowledge, (b) the intercept and slope of behavioral skills, and (c) the intercept and slope
of condom use. Information and motivation have been found to be correlated in past studies
(e.g., [21, 38, 47]); additionally, we anticipated that initial levels of constructs might relate
to their later trajectories. All paths and correlations were included in the model initially but
then constrained to 0 if t < 1 for parsimony. We allowed correlations between the residuals
of measurements taken at the same time point (3, 6, and 12 months) [46]. We report
standardized coefficients as well as bootstrapped 95% confidence intervals based on 5,000
iterations. We discuss only those results where the confidence interval indicated
significance.

The parallel process model (Fig. 2) fit the data well, χ2 (77, N = 1275) = 157.97, p < .001,
CFI =.98, TLI=.98, RMSEA = .03, SRMR = .04. Associations between intercepts were
consistent with hypotheses. The intercept of motivation positively predicted the intercept of
behavioral skills, β = .54, CI.95 = .44, .64, p < .001, indicating that those with higher levels
of motivation initially also had more behavioral skills initially. Additionally, the intercept of
motivation positively predicted the intercept of condom use, β = .15, CI.95 = .03, .26, p < .
01, indicating that those with higher levels of motivation initially had a higher proportion of
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condom use initially. The intercept of behavioral skills also positively predicted the intercept
of condom use, β = .62, CI.95 = .51, .72, p < .001, indicating that those with more behavioral
skills initially used condoms more initially. There was an indirect effect of the intercept of
motivation on the intercept of condom use, β = .33, CI.95 = .26, .41, p < .001, indicating that
initial behavioral skills partially mediated the association between initial motivation and
initial condom use, in line with the IMB model.

In terms of slopes, the slope of behavioral skills positively predicted the slope of condom
use, β = .56, CI.95 = .20, .92, p < .001, indicating that those who decreased their behavioral
skills more over time also decreased their percentage of condom use more over time. There
was also a negative association between the intercept and slope of condom use, β = −.41,
CI.95 = −.61, −.21, p < .001, indicating that those who had a lower percentage of condom
use initially decreased the percentage less over time.1 The parallel process model explained
29% of the variance (p < .001) in the intercept of behavioral skills, 4% (p = .29) of the
variance in the slope of behavioral skills, 50% of the variance (p < .001) in the intercept of
condom use, and 37% of the variance (p < .05) in the slope of condom use.

Demographic Controls
We examined four demographic control variables: gender, age, baseline treatment for an
STD, and history of exchanging sex for money, adding paths from these covariates to all
intercepts and slopes. The full model including these controls fit the data well, χ2 (128, N =
1275) = 229.73, p < .001, CFI = .98, TLI = .98, RMSEA = .03, SRMR = .04. The inclusion
of these four control variables in the parallel process model did not significantly modify any
of the associations between intercepts and slopes detailed above. As shown in Table 3,
higher levels of motivation initially were associated with being female, younger, and having
no history of exchanging sex for money. Higher levels of behavioral skills initially were
associated with being older and male. There were no significant demographic correlates of
slopes. The model including demographic controls explained 22% of the variance (p < .001)
in the intercept of motivation, 33% of the variance (p < .001) in the intercept of behavioral
skills, 5% of the variance (p = .19) in the slope of behavioral skills, 50% of the variance (p
< .001) in the intercept of condom use, and 39% of the variance (p < .05) in the slope of
condom use.

Discussion
The findings from this study, the first to use longitudinal data to examine covariation of
IMB model constructs over time, showed that changes in behavioral skills were related to
changes in condom use. Associations between changes in these constructs have not
previously been examined, and this finding provides strong support for the importance of
behavioral skills in predicting safe sex behavior. Additionally, consistent with the IMB
model [12], results supported the hypotheses that initial levels of motivation and behavioral
skills would be positively associated with initial levels of condom use, and that behavioral
skills would partially mediate associations between motivation and condom use.

Although there were clear associations between motivation, behavioral skills, and condom
use, information did not play an important role in our parallel process LGM. Models showed
no significant variation in initial levels of information, suggestive of a ceiling effect; this
prevented us from examining associations between initial information and other constructs.
However, we did find significant variance in the slope of information, indicating that

1Because Mplus does not allow for the calculation of standardized, bootstrapped confidence intervals for covariances, this confidence
interval was calculated by hand using the MLR standardized standard errors.

Walsh et al. Page 7

Ann Behav Med. Author manuscript; available in PMC 2012 October 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



participants were increasing or decreasing their knowledge at different rates. However,
changes in information over time had no relation to changes in motivation, behavioral skills,
or condom use, contrary to the IMB model.

This result replicates previous inconsistencies in associations between information and both
behavioral skills [13, 48, 49] and behavior [14–16, 50]. This result, along with other null
findings related to the information component of the IMB, suggests that information may
not be a key determinant of risk behavior. Although null results might be used to argue for
the modification of the IMB model, it is also possible that information’s role in determining
risk behavior might vary based on population sub-group. Indeed, studies have shown
differences in HIV-related knowledge across samples [51]. Information may play less of a
role in determining behavioral skills or behavior when samples are very knowledgeable [12],
as they were in this STD clinic sample.

Initial motivation levels were associated with initial behavioral skills and initial condom use,
consistent with both the IMB theory and with empiric findings [10, 12–16, 19, 47].
However, in this sample, no changes in motivation occurred over time—the slope of
motivation was equal to zero, and there was no variation in this slope across individuals. The
motivation construct as measured here (i.e., attitudes and intentions) was quite stable. In
order to assess whether changes in motivation relate to changes in other IMB constructs, it is
necessary to find a sample where some modification in motivation occurs over time for at
least some individuals (e.g., adolescents).

Previous longitudinal and intervention research has identified associations between
motivation, behavioral skills, and behavior, with IMB constructs generally accounting for
one third to one half of the variance in HIV preventive behaviors such as condom use [12].
These studies have also shown that motivation and behavioral skills at one time point can
predict behavior several months to a year later [10, 15, 16, 19, 21]. However, to our
knowledge, this study is the first to show that changes in behavioral skills relate to changes
in condom use in the way predicted by the IMB model. Indeed, IMB constructs—primarily
changes in behavioral skills—accounted for nearly 40% of the variance in change in condom
use over time.

This study has important implications for sexual risk reduction interventions. Condom use
declined over the 12 months of study follow-up, consistent with previous research finding
that intervention effects decay over time [20, 52–55]. Some researchers have suggested that
booster sessions, small doses of intervention material designed to prevent relapse, may help
to minimize the decay of intervention effects [56, 57], but to date there has been little
empiric evidence to guide the development of intervention boosters. Results from this study
suggest that including information or motivation components in a booster session may not
be an effective use of resources, because there was no deterioration in motivation over time,
and because changes over time in information did not predict changes over time in condom
use. However, changes over time in behavioral skills were a strong predictor of changes
over time in condom use, suggesting that sexual risk reduction boosters should focus
specifically on condom skills.

The present study made use of a large, diverse, at-risk sample, and retained more than 70%
of participants across multiple data collection points. Nonetheless, one potential limitation is
that participants had previously been given a sexual risk reduction intervention. Therefore,
changes in IMB constructs over time within this sample might differ from changes over time
among those who have not had the benefit of receiving such an intervention. However, it is
important to note that 60% of the participants in the current study received only a brief (15
min) clinic-based intervention, with 40% attending a more intensive (4 h) risk reduction
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workshop [24]. Additionally, we have no reason to suspect that the associations between
IMB constructs should be different due to the intervention, although future studies should
confirm associations between constructs in other samples. A second limitation of our study
is the use of self-report. We minimized this problem by using ACASI, which has been
shown to reduce underreporting of sensitive information [58–60].

This study represents a first effort to use new developments in latent growth modeling to
examine associations among constructs of the Information-Motivation-Behavioral Skills
model. By showing that changes over time in behavioral skills are positively related to
changes over time in condom use, results support the key role of behavioral skills in sexual
risk reduction. Additionally, previously-identified associations between initial levels of
motivation, behavioral skills, and condom use were again supported, with behavioral skills
partially mediating associations between motivation and condom use, supporting the IMB
model. Future studies should continue to make use of new statistical developments to test
aspects of health behavior theories.
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Fig. 1.
Theoretical model tested, including (a) paths from intercepts to intercepts and slopes and (b)
paths from slopes to slopes based on the IMB model. Know knowledge score, Mot latent
construct representing condom attitudes and intentions, CISQ Condom Influence Strategy
Questionnaire score, 3mo 3-month data collection, 6mo 6-month data collection, 12mo 12-
month data collection. The time scores for the slope growth factor are fixed at 0, 1, and 3 to
define a linear growth model with time points of 3, 6, and 12 months
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Fig. 2.
Parallel process latent growth model including all IMB model constructs. Nonsignificant
paths are not shown. The time scores for the slope growth factor are fixed at 0, 1, and 3 to
define a linear growth model with time points of 3, 6, and 12 months. χ2(77, N = 1275) =
157.97, p < .001; CFI = .98, TLI = .98, RMSEA = .03, SRMR = .04. ***p < .001 **p < .01
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Table 1

Comparisons of participants retained and lost to follow-up

Retained (n = 1281)
% or M (SD)

Lost (n = 202)
% or M (SD)

df χ2 or t

Female 50% 24% 1 46.07***

Latino 8% 12% 1 2.98

White 22% 39% 1 27.99***

Black 66% 48% 1 27.03***

Age 29.59 (9.90) 26.58 (7.37) 1481 −4.15***

Unemployed 53% 42% 1 8.74**

Education ≤ high school 62% 60% 1 .26

Income ≤ $15,000 58% 45% 1 12.05***

Non-heterosexual 13% 8% 1 3.50

Ever treated for STD 79% 60% 1 34.87***

Positive for STD (baseline) 23% 21% 1 .64

**
p < .01,

***
p < .001
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Table 2

Summary statistics for information, motivation, behavioral skills, and condom use by time of assessment

Range Time 1 (3 months) M (SD) Time 2 (6 months) M (SD) Time 3 (12 months) M (SD)

Information 0–18 14.88 (3.08) 14.89 (3.11) 14.82 (3.35)

Motivation: Attitudes 1–6 4.62 (.91) 4.62 (.92) 4.61 (.92)

Motivation: Intentions 1–4 3.38 (.91) 3.32 (.94) 3.33 (.91)

Behavioral skills 1–5 2.67 (1.20) 2.60 (1.23) 2.53 (1.23)

Condom use (proportion) 0–1 .50 (.40) .47 (.40) .45 (.41)
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Table 3

Demographic predictors of IMB constructs

Intercepts

Motivation Behavioral skills Condom use

Sex −.36*** (−.44, −.29) .16*** (.08, .24)

Age −.21*** (−.29, −.13) .11** (.03, .19)

STD treatment

Sex work −.16*** (−.23, −.09)

Only statistically significant coefficients are shown. There were no significant demographic correlates of slopes. For sex, 0 = female and 1 = male.
For STD treatment, 0 = no STD treatment at baseline, 1 = STD treatment at baseline. For sex work, 0 = no history of exchanging sex for money, 1
= history of exchanging sex for money

**
p < .01,

***
p < .001
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