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models examining condom attitudes controlled for those 
characteristics and baseline knowledge of STDs; models 
assessing sexual behavior added controls for baseline con-
dom attitudes; and models assessing health care use con-
trolled for baseline demographic characteristics and health 
care knowledge. Models that examined sexual behavior 
and health care use included only participants who had 
had sex in the three months before baseline or follow-
up (eight were excluded), and models of condom use 
included only those who had had sex in the three months 
before follow-up (20 were excluded). 

Finally, we assessed whether reports of knowledge, 
condom attitudes and behavior changed between base-
line and follow-up or remained the same. We conducted 
cross-tabulations to summarize these patterns of change 
in outcomes by study condition, and present the pro-
portions of intervention and control participants who 
reported improvements from baseline to follow-up. All 
data were prepared using SPSS 12.0 and analyzed with 
Stata version 9.0.

RESULTS
Sample Characteristics
Of the 197 males enrolled at baseline, 98 were assigned 
to the intervention group. Among these, 75% attended all 
three sessions, 9% attended two and 16% attended one. 
Of those who did not attend all sessions, 16% attended 
only the fi rst, 6% went to sessions 1 and 2, and 3% went 
to sessions 1 and 3.

Thirty-fi ve percent of participants were aged 16–17, a 
similar proportion were 18–19 and 29% were aged 20–24; 
more than nine in 10 were black (Table 1). Forty-fi ve per-
cent had completed ninth grade or less, 47% had fi nished 
10th or 11th grade, and 8% had graduated from high 
school or received a GED.* Some 61% had health insur-
ance, and 58% had visited a provider when sick or in need 
of care in the last year. Control participants were signifi -
cantly more likely than intervention participants to have 
completed high school (13% vs. 2%). 

Study Outcomes
dKnowledge about STDs and health care. At baseline, 
control and intervention participants’ mean knowledge 
scores for STDs were comparable (0.45 and 0.46, respec-
tively—Table 2); the two groups’ mean health care knowl-
edge scores were also similar (0.36 and 0.35, respectively). 
At follow-up, the control group’s knowledge scores had 
remained stable or declined, whereas for the intervention 
group, both scores had increased signifi cantly (to 0.81).

In regression analysis that controlled for demographic 
characteristics, males who had received the intervention 
had improved knowledge scores by follow-up compared 
with control males (odds ratio, 1.6 for each). Twenty-fi ve 
percent of intervention males and 17% of control males 
showed improved STD and HIV knowledge over time; 
33% and 13%, respectively, showed improvement in 
health care knowledge (not shown).

of an intervention participant’s experiencing change in 
study outcomes between baseline and follow-up relative 
to those of a control participant. This type of analysis is 
well suited for examining individual changes over time,27 
particularly in a longitudinal intervention involving corre-
lated multiple observations. It accounts for the correlation 
or dependency among observations within individuals 
by modeling within-person error, and also allows one to 
examine both within-individual change in outcomes and 
between-individual variation over time. An advantage of 
this type of analysis over the more traditional application 
of repeated-measures analysis of variance for the evalu-
ation of treatment effects is that it handles unbalanced 
designs effi ciently.28

We ran separate models for each outcome, with each 
treated as a time-varying variable. We fi rst ran analy-
ses while adjusting for last grade completed—the only 
demographic characteristic on which the intervention 
and control groups differed. Following a program logic 
model assuming that the intervention will lead to changes 
in knowledge and attitudes, which in turn will lead to 
behavior change, we conducted analyses while adjusting 
for appropriate baseline demographic, knowledge and 
attitude characteristics. Models examining knowledge 
controlled only for baseline demographic characteristics; 

TABLE 1. Percentage distribution  of participants in a study 
of a sexual and  reproductive health intervention for out-
of-school men, by selected demographic characteristics
at baseline, according to study condition, Baltimore, 
2008–2009

Characteristic All
(N=197)

Control 
(N=99)

Intervention
(N=98)

Mean age
16–17 35.0 29.3 40.8
18–19 35.5 36.4 34.7
20–24 29.4 34.3 24.5

Race/ethnicity
Black 95.9 97.0 94.9
Other 4.1 3.0 5.1

Last grade completed 
≤9th 45.2 39.4 51.0
10th/11th 46.7 47.5 45.9
≥12th/GED 7.6 13.1  2.0**
Missing 0.5 0.0  1.0

Has health insurance
Yes 61.4 64.6 58.2
No 37.6 35.4 39.8
Missing 1.0 0.0  2.0

Visited provider in last 12 mos.†
Yes 58.4 60.6 56.1
No 37.1 35.4 38.8
Missing 4.6 4.0 5.1

Total 100.0 100.0 100.0

**p<.01. †When sick or in need of care. Note: Percentages may not total 
100.0 because of rounding.

*Participants who had completed high school or a GED were in classes to 

obtain further job training education. 
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In analysis that adjusted for baseline demographic 
characteristics, STD knowledge and condom attitudes, 
males in the intervention group improved in both their 
frequency of condom use (odds ratio, 1.8) and use of 
lubrication with condoms (23.6) compared with controls. 
Twenty-three percent of intervention participants reported 
increased frequency of condom use over the study period, 
whereas only 10% of control participants did so; 20% and 
2%, respectively, reported increased use of lubrication 
with condoms (not shown). 
dHealth care use. At baseline, 44% of controls and 26% of 
intervention participants said that they had talked to a 
health care provider about STDs in the last three months; 
56% and 29%, respectively, said that they had gotten 
checked during that period. By follow-up, the proportion 
of intervention males who had talked to a provider had 
risen to 45%.

In regression analysis that controlled for baseline demo-
graphic characteristics and health care knowledge, males 
in the intervention group showed improvement in both 
talking with a provider about STDs and getting checked 
for STDs compared with their control counterparts (odds 
ratios, 12.3 and 16.6, respectively). Thirty-fi ve percent of 
intervention participants, compared with 6% of control 
participants, showed improvement in talking to a health 
care provider about STDs; 18% and 4%, respectively, 
showed improvement in getting checked for an STD (not 
shown).

dAttitudes about condoms. On average, at baseline partici-
pants said they somewhat disagreed that there was no way 
to enjoy sex when using a condom, they had positive feel-
ings about condoms and they probably would not have 
sex with a new partner when they had no way to get a 
condom. At follow-up, control participants’ mean scores 
for each measure had remained relatively stable. Although 
intervention participants expressed a more positive atti-
tude at follow-up than they had at baseline toward enjoy-
ing sex with a condom (mean scores, 2.9 and 3.3, 
respectively), regression analysis controlling for baseline 
demographic characteristics and knowledge of STDs 
found no greater change in attitudes among intervention 
participants than among controls.
�Sexual behavior. At baseline, nine in 10 participants in 
each group reported having had vaginal, oral or anal sex in 
the last three months, and three in 10 had had three or 
more sex partners during this period. For the same time 
span, control and intervention participants said they had 
used a condom some of the time (mean scores, 2.7 and 
2.8, respectively, on a four-point scale); 14% and 9%, 
respectively, reported using lubricant with condoms. More 
than half of participants in each group reported condom 
use at last sex. At follow-up, control participants’ measures 
of sexual behavior had remained relatively stable or had 
declined, whereas intervention participants reported sig-
nifi cant increases in use of condoms and of lubricants with 
condoms.

TABLE 2. Selected knowledge, attitude and behavioral characteristics of participants at baseline and three-month  follow-up, 
by study condition; and odds ratios (and 95% confi dence intervals) from multivariate regression analysis assessing the 
 likelihood of intervention participants’ experiencing a change in outcome over time relative to control participants’

Characteristic Control (N=77) Intervention (N=75) Odds ratio

Baseline Follow-up Baseline Follow-up

Mean knowledge scores
STDs (range, 0–1) 0.45 (0.27) 0.36 (0.27)** 0.46 (0.24) 0.81 (0.23)*** 1.57 (1.44–1.71)***
Health care (range, 0–1) 0.36 (0.30) 0.35 (0.35) 0.35 (0.35)    0.81 (0.26)*** 1.57 (1.40–1.76)***

Mean attitude scores
No way to enjoy sex with a condom (range, 1–4) 2.74 (1.11) 2.83 (1.03) 2.93 (0.98) 3.28 (0.97)* 1.39 (0.93–2.09)
Feelings about condoms (range, 1–10) 7.97 (2.25) 7.68 (2.24) 7.78 (2.22) 8.09 (2.20) 1.62 (0.69–3.84)
Want sex with new partner, but no condom (range, 1–4) 3.05 (0.84) 3.09 (0.81) 2.92 (0.89) 3.21 (0.82) 1.20 (0.87–1.65)

Sexual behavior in last 3 mos.
Had vaginal/oral/anal sex† 92.9 90.0 90.4 93.2   2.77 (0.46–16.53)
No. of partners†

0 7.1 16.2 9.6 9.3 1.64 (0.47–5.70)‡
1 40.0 44.6 34.2 29.3 na
2 15.7 17.6 20.5 26.7 na
≥3 27.6 21.6* 31.1 34.7 na

Mean frequency of condom use (range, 1– 4)§ 2.66 (0.98) 2.44 (1.10)* 2.77 (1.05) 3.12 (1.06)* 1.83 (1.24–2.71)**
Used lubricant with condoms§ 14.3 8.1 8.8 23.9* 23.61 (1.67–333.35)*
Used condom at last sex§ 54.0 61.1 61.8 75.3   1.10 (0.88–1.34)

Health care use in last 3 mos.†
Talked to provider about STDs/HIV 44.3 16.9*** 26.0 45.4* 12.32 (3.81–39.79)***
Got checked for STDs/HIV 55.7 22.4*** 28.8 36.0 16.62 (3.77–73.30)***

*p<.05. **p≤.01. ***p≤.001. †Odds ratios were calculated for those who had had sex in the three months before baseline` or follow-up. ‡Assessed as a continu-
ous variable. §Odds ratios were calculated for those who had had sex in the three months before follow-up. Notes: Unless otherwise noted, data are percent-
ages. Higher scores indicate greater knowledge, more positive attitudes or greater frequency. Figures in parentheses alongside means are standard deviations. 
Paired t tests or McNemar’s tests were used to assess differences between baseline and follow-up values. See page 36 for a description of which variables were 
controlled for in the different regression  models. na=not applicable.




