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A

 

BSTRACT

 

Background

 

African-American and Hispanic wom-
en are disproportionately affected by sexually trans-
mitted diseases, including the acquired immunode-
ficiency syndrome (AIDS). In the effort to reduce
infection rates, it is important to create and evaluate
behavioral interventions that are specific to the tar-
get populations.

 

Methods

 

We enrolled women with nonviral sexu-
ally transmitted diseases in a randomized trial of a
sex- and culture-specific behavioral intervention.
The intervention consisted of three small-group ses-
sions of three to four hours each designed to help
women recognize personal susceptibility, commit to
changing their behavior, and acquire necessary skills.
The control group received standard counseling about
sexually transmitted diseases. The design of the in-
tervention was based on the AIDS Risk Reduction
Model and ethnographic data on the study popula-
tions. Participants in both groups underwent screen-
ing, counseling, and an interview before randomi-
zation and at the 6- and 12-month follow-up visits.
The principal outcome variable was subsequent
chlamydial or gonorrheal infection, which was evalu-
ated on an intention-to-treat basis by logistic-regres-
sion analysis.

 

Results

 

A total of 424 Mexican-American and 193
African-American women were enrolled; 313 were as-
signed to the intervention group and 304 to the con-
trol group. The rate of participation in the intervention
was 90 percent. The rates of retention in the sample
were 82 and 89 percent at the 6- and 12-month visits,
respectively. Rates of subsequent infection were sig-
nificantly lower in the intervention group than in the
control group during the first 6 months (11.3 vs. 17.2
percent, P=0.05), during the second 6 months (9.1
vs. 17.7 percent, P=0.008), and over the entire 12-
month study period (16.8 vs. 26.9 percent, P=0.004).

 

Conclusions

 

A risk-reduction intervention consist-
ing of three small-group sessions significantly de-
creased the rates of chlamydial and gonorrheal infec-
tion among Mexican-American and African-American
women at high risk for sexually transmitted disease.
(N Engl J Med 1999;340:93-100.)

 

©1999, Massachusetts Medical Society.

 

From the Departments of Obstetrics and Gynecology (R.N.S., J.M.P.)
and Microbiology (S.T.P.) and the School of Nursing (S.T.P., J.D.C.), Univer-
sity of Texas Health Science Center at San Antonio, San Antonio; the Depart-
ment of Obstetrics and Gynecology, East Carolina University, Greenville,
N.C. (E.R.N.); Research and Evaluation, Mujeres Project, San Antonio, Tex.
(R.R.); and the San Antonio Metropolitan Health District, San Antonio,
Tex. (F.A.G.). Address reprint requests to Dr. Shain at the Department of
Obstetrics and Gynecology, University of Texas Health Science Center at
San Antonio, 7703 Floyd Curl Dr., San Antonio, TX 78284-7836.

 

EXUALLY transmitted diseases, including the
acquired immunodeficiency syndrome (AIDS),
are a global problem that causes immense
suffering and costs billions of dollars annual-

ly.

 

1-3

 

 Women and children have the most severe
symptoms and sequelae.

 

1-4

 

 Women are twice as likely
as men to become infected with the pathogens caus-
ing gonorrhea, chlamydial disease, hepatitis B, and

S

 

chancroid after a single exposure.

 

5

 

 The efficiency of
male-to-female transmission of the human immuno-
deficiency virus (HIV) is about four times as high as
that of female-to-male transmission.

 

6

 

 Rates of hetero-
sexually acquired HIV infection among women have
been increasing in the United States.

 

7,8

 

 In 1995, het-
erosexual contact emerged as the leading cause of
AIDS among American girls and women 15 to 44
years old

 

8

 

; in 1996, 6 percent of men and 40 percent
of women with AIDS had been infected by hetero-
sexual transmission.

 

9

 

The African-American and Hispanic populations
are disproportionately affected by sexually transmit-
ted disease. The incidence of gonorrhea is substan-
tially higher among African-American and Hispanic
persons than among whites

 

1

 

; for AIDS the respective
incidence rates are six and three times as high as
among whites.

 

10 

 

The proportion of cases of AIDS
that occur among minority groups has been increas-
ing since 1992.

 

11

 

 Differences in the incidence of AIDS
according to race and ethnic group are especially
dramatic for women. In 1996 these rates were more
than 17 and 6 times as high for African-American and
Hispanic women, respectively, as for white women
(61.7 and 22.7 as compared with 3.5 per 100,000).

 

7,9

 

Changing sexual behavior is critical to controlling
sexually transmitted infection. However, success in
reducing high-risk sexual behavior has been limited,
particularly among women.

 

8,12,13

 

 For women, change
is impeded by inequalities between the sexes and de-
pendence on male partners for emotional and eco-
nomic well-being; minority women are at a further
disadvantage because of discrimination and their dis-
proportionate poverty.

 

4,12-19

 

 Of the few controlled
trials that have used systematic screening for sexually
transmitted diseases at base line and at follow-up to
assess the efficacy of interventions,

 

20-22

 

 only one

 

21

 

found significant differences among study groups, and
none focused on minority women. We sought to
create culture- and sex-specific small-group interven-
tions to prevent sexually transmitted diseases among
African-American and Mexican-American women and
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used clinical markers to assess their efficacy in a ran-
domized, controlled trial. Behavioral changes that lead
to prevention of the most common sexually acquired
diseases may be considered a proxy for changes that
prevent heterosexual transmission of HIV.

 

21

 

 HIV in-
fection could not be used as an outcome variable in
our study because of its low prevalence in our het-
erosexual community.

 

METHODS

 

Study Procedures

 

This study was approved by the institutional review boards at
the University of Texas Health Science Center and the San Anto-
nio Metropolitan Health District. The efficacy of the intervention
was evaluated in a randomized, controlled trial. The chief outcome
variable was subsequent infection with 

 

Chlamydia trachomatis

 

 or

 

Neisseria gonorrhoeae.

 

 In order to ensure the high-risk status of the
participants, eligibility was limited to women who currently had a
nonviral, sexually transmitted disease (chlamydial infection, gon-
orrhea, syphilis, or infection with trichomonas); eligibility was
also limited to speakers of English (8 percent of otherwise eligible
Hispanic women were therefore excluded) in order to maximize
homogeneity across the racial and ethnic groups.

All 947 eligible women whom we could contact were recruited
from public health clinics in San Antonio and were offered the
opportunity to participate in this study at our research clinic. Af-
ter giving their written informed consent, subjects were exam-
ined, screened for infection, treated (if necessary), counseled, and
interviewed at base line and at their 6- and 12-month visits. Par-
ticipants were told to return for repeated screening and additional
treatment whenever they noticed gynecologic symptoms or were
concerned about possible reinfection (“problem” visits). Informa-
tion was also obtained about infections that had been diagnosed
elsewhere. As an incentive to participate, the women received $25
for the initial and 6-month visits and $50 for the 12-month visit.

At each visit a targeted physical examination was performed
and genital tract specimens were collected for microbiologic test-
ing; specimens were tested for the presence of 

 

N. gonorrhoeae,
C. trachomatis,

 

 and other pathogens of the lower genital tract.
The primary method of screening for gonorrheal and chlamydial
infections (at both scheduled follow-up and on- and off-site prob-
lem visits) was testing of endocervical samples with DNA probes
(Gen-Probe PACE 2 assay, Gen-Probe, San Diego, Calif.). Limited
quality-assurance testing was performed for 

 

N. gonorrhoeae

 

 (cul-
tured in Thayer–Martin medium and detected with Phadebact
monoclonal antibody [Boule Diagnostics, Huddinge, Sweden])
and for chlamydia (by culture with McCoy cells, by enzyme im-
munoassay [Kodak Sure Cell, Eastman Kodak, Rochester, N.Y.], or
with fluorescent antibody [Syva Microtrak, Syva, San Jose, Calif.]).
Any test that was positive for gonorrheal organisms or chlamydia
was considered diagnostic. Testing for the presence of HIV was
offered to all participants at each visit.

Standard individual counseling (in a session lasting 15 minutes)
was provided by nurse clinicians according to guidelines issued by
the Centers for Disease Control and Prevention; counseling was
individualized according to the patient’s sexual history and her re-
sponses to a test of knowledge. Because these clinicians had more
time for patient care and education than staff at typical clinics, all
participants may have benefited from involvement in the study.

 

Design of the Intervention

 

We adapted the AIDS Risk Reduction Model

 

23,24

 

 to guide the
collection of qualitative data, the design of the intervention, the
structure of the questionnaire, and the overall research strategy.
The model builds on and integrates elements of several social and
psychological theories, including the Health Belief Model,

 

25

 

 self-
efficacy theory,

 

26

 

 decision-making models,

 

27

 

 and diffusion theory.

 

28

 

Its three stages are recognition of one’s risk, commitment to reduc-
ing that risk, and following through with that commitment by seek-
ing solutions. Passing from one stage to the next requires knowl-
edge of disease transmission; recognition of personal susceptibility;
perception of the costs and benefits of behavioral change, includ-
ing ways to increase enjoyment from low-risk activities; self-efficacy;
and attainment of skills. Social support is helpful at each stage.

Ethnographic data were collected for approximately 18 months
from both men and women on conditions of life and lifestyles,
values and beliefs, sexual behavior, knowledge and concern about
sexually transmitted diseases (including AIDS), perception of risk,
male–female relationships, drug and alcohol use, condom use,
strategies to motivate behavioral change, and the logistics of in-
tervention. We conducted 25 focus-group interviews and 102 in-
depth interviews and made extensive observations in low-income,
inner-city communities.

 

29

 

 Ethnograph (Qualis Research Associ-
ates, Amherst, Mass.), a computer software package for qualitative
data, was used to analyze content.

 

29

 

 Ethnographic data provided
insight into how to encourage recognition of risk and motivate
change and also identified barriers to change. For example, our
data revealed cultural strengths such as strong racial and ethnic
identification and pride; a need, particularly among Mexican
Americans, to protect one’s family from harm or shame; and
among African Americans, emphasis on cleanliness and disease
prevention, including a proscription against sharing utensils (not
“eating behind”), a prohibition that was already extended to needle
sharing (not “fixing behind”). Strategies for risk reduction con-
sequently emphasized the disproportionate prevalence of disease
among minority groups; possible effects of HIV infection on
family members; and, like the importance of not “eating or drink-
ing behind someone,” the importance of not having unprotected
sex (having sex “behind someone”). Barriers to change, such as
fatalism, poor understanding of the transmission of sexually trans-
mitted diseases, and belief that a potential sex partner’s risk status
can be assessed accurately, were also uncovered. Findings were
integrated with the AIDS Risk Reduction Model to create the in-
tervention, with advice from a multiracial and multiethnic team.

Successive iterations of the three-session intervention were pre-
tested with 13 groups (a total of 85 women). The content and
objectives of each session (roughly corresponding to the stages in
the AIDS Risk Reduction Model) are shown in Table 1. The con-
tent of the interventions for African-American and Mexican-
American women was largely the same, although emphases and
cultural cues varied.

The behavioral–cognitive intervention consisted of three small-
group, multicomponent sessions, each lasting three to four hours.
Five or 6 (range, 3 to 12) participants and a female facilitator, all
of the same race or ethnic group, met once a week for three con-
secutive weeks. Highly trained facilitators provided information and
actively involved participants in lively and open discussions, games,
videotape watching, behavior modeling, and role play. Learning
was personalized. Graphic materials designed by us for low-liter-
acy populations communicated difficult concepts such as the dis-
proportion in the distribution of sexually acquired diseases and
the role of a sex partner’s other partners in disease transmission.
Facilitators did not impose their values; they encouraged realistic
risk-reduction strategies within the constraints of their clients’ own
lives and values. Preventive strategies discussed included absti-
nence, mutual monogamy, correct and consistent use of con-
doms, full compliance with treatment protocols, and reduction in
the number of partners. Sessions were standardized with scripts
and flip charts; random observations by one-way mirror were
made to ensure uniformity (all the participants were informed
that they could be observed at any time). Incentive payments
were $25 for session 1 and $15 each for sessions 2 and 3. Inex-
pensive meals, which encouraged bonding, and gifts were provided.

 

Statistical Analysis

 

Randomization was accomplished at the end of the initial visit
by asking participants to select starting times for the intervention
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from several dates within three weeks of enrollment, without
their knowing whether the starting time they selected was a start-
ing time for the intervention or a “dummy” (control) starting
time. Starting times for both the intervention and control groups
were preassigned to dates randomized and balanced during the
enrollment period across times of day, days of the week, weeks of
the month, and months of the year. After selecting starting times,
participants were informed of their group assignments. This ap-

proach to randomization was used to maximize similarity be-
tween the groups in motivation (all the women had to agree to
select a starting time) and to minimize resentment of group as-
signment (since the participants believed they had made the
group selection). Women in the control group received only stand-
ard counseling but were invited to receive the intervention after
completing the study. Although the study was not conducted in
a blinded manner, group assignments did not appear on interview
documents or clinic records. Participants were asked their group
assignment only at the end of follow-up interviews, to ascertain
the benefits of the intervention.

All laboratory tests that were positive for 

 

N. gonorrhoeae

 

 or
chlamydia, including those performed at on-site and off-site prob-
lem visits, were counted in the interval in which they occurred
(entry through the 6-month follow-up, or any time after the
6-month follow-up through the 12-month follow-up). The over-
all count (entry to 12 months) included all tests positive for either
infectious agent. Chi-square analysis was used to assess the extent
to which behavioral variables were associated with infection and
assignment to the intervention group. Multiple logistic-regression
analysis was also used to assess associations of behavior with the
study group, as well as to determine the effects of intervention,
while controlling for differences between the groups in base-line
characteristics related to outcome. Analyses were conducted on
the basis of the intention to treat.

 

RESULTS

 

A total of 424 Mexican-American and 193 African-
American women were randomly assigned (after strat-
ification according to race and ethnic group) to the
study group (313 women) or the control group
(304 women). Most were enrolled before treatment;
approximately 10 percent were treated at a public
health facility. Of 947 potentially eligible women,
approximately 22 percent refused participation and
13 percent did not appear within the required time
(30 days from testing, or 14 days from treatment).
Rates of participation in the intervention were 90 per-
cent for at least one session, 82 percent for at least
two, and 75 percent for three. Enrollment began in
January 1993 and ended in July 1994. The 6- and
12-month retention rates were 82 percent (study
group, 84 percent, and control group, 80 percent, for
a total of 508 women) and 89 percent (study group,
91 percent, and control group, 87 percent, for a
total of 549 women), respectively; 26 women with
6-month visits were lost to follow-up at 12 months,
and 67 women who missed their 6-month visit re-
turned at 12 months. Repeated screening for chla-
mydial and gonorrheal organisms was also performed
at a total of 260 problem visits (13 at an off-site
facility).

Results for women who were lost to follow-up at
6 or 12 months but who had positive laboratory
tests at a problem visit before the 6- or 12-month
visit are included (five participants at 6 months, of
whom three returned at 12 months). Women were
excluded from the analysis if laboratory data were
missing (because of relocation or a telephone inter-
view), if results were indeterminate, or if any treat-
ments were missed (this was the case for four partic-
ipants at 6 months and five at 12 months, two of

 

*Items shown in parentheses are examples of teaching materials or tech-
niques.

 

T

 

ABLE

 

 1.

 

 C

 

ONTENT

 

 

 

AND

 

 O

 

BJECTIVES

 

 

 

OF

 

 

 

THE

 

 I

 

NTERVENTION

 

.*

 

Session 1. Recognition of risk

 

1. Increase awareness that minorities are disproportionately affected by 
AIDS and other sexually transmitted diseases (diagrams). Discuss 
risk as a community problem related to poverty, not skin color.

2. Address myths. For African-American participants, address the belief 
that the human immunodeficiency virus was purposely planted in 
the African-American community.

3. Address the belief that disease is “dirty” and encourage acceptance of 
responsibility for infection. Begin building feelings of self-efficacy 
and power to control one’s life.

4. Discuss the selection of sex partners, and show that there is no way to 
judge who is safe.

5. Provide information about sexually transmitted diseases: their trans-
mission, behavior that increases the risk of acquisition, symptoms 
(color illustrations of signs and lesions), and consequences for 
women and fetuses.

6. Increase awareness of personal risk by associating the current sexually 
transmitted disease with future infection (including HIV). Empha-
size the effect on families (videotapes of actual persons with AIDS).

 

Session 2. Commitment to change

 

1. Provide information about the prevention of sexually transmitted dis-
eases and the importance of early treatment, full compliance with 
treatment protocols, and observation of symptoms in partners. 
Discuss the avoidance of douching.

2. Particularly for African-American participants, extend the proscription 
against sharing eating utensils (to prevent disease) to a proscription 
against having unprotected sex.

3. Teach what to ask partners about current behavior and history.
4. Teach the use and erotic application of condoms (practice on plastic 

models of the penis).
5. Discuss barriers to condom use and how to overcome them.
6. Discuss what women want from a relationship, what they derive, and 

why they may tolerate poor behavior from partners. Discuss unpro-
tected sex that results from misplaced trust and low self-esteem or 
from the desire to avoid conflict, violence, or loss of a partner. For 
African-American participants, discuss the dearth of available men.

7. Teach decision-making skills and emphasize that everyone has the 
power to make decisions (videotapes).

 

Session 3. Acquisition of skills

 

1. Increase skills for communicating and negotiating about sex, particu-
larly condom use, stressing ways to minimize threats to male self-
esteem (videotapes, handouts, and discussion).

2. For Mexican-American participants, facilitate recognition that sexual 
enjoyment is appropriate for women. Discuss how to use the con-
cept of “machismo” to convince men to be responsible lovers.

3. Teach basic skills to deal with sexual dysfunction resulting from con-
dom use.

4. Raise feelings of self-efficacy in communication about condom use 
(videotapes and role play with a male facilitator).

5. Increase skills in erotic application of condoms through additional 
practice.

6. Identify and discuss triggers to unsafe sex.
7. Set goals.
8. Facilitate bonding and mutual support within the group.
9. Acknowledge problems of economic and physical survival (informa-

tion on local resources).
10. Encourage the sharing of information with others to build a support 

network for risk reduction.
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whom previously tested positive and thus were in-
cluded in the overall count). The analysis included
509 women at 6 months, 545 at 12 months, and
549 for the total study period. Behavioral analysis in-
cluded results for 477 women who attended both
follow-up visits (5 of the total of 482 had missing
data). The rates of loss to follow-up did not differ sig-
nificantly between groups for any subgroup analysis.

Base-line characteristics of the women are provid-
ed in Table 2. Low levels of income and education
characterized the population, whose ages ranged
from 14 to 45 years; 71 percent were younger than
24. Age (<19 years vs. »19 years) and the number
of partners in the three months preceding enroll-
ment were controlled for in multiple logistic-regres-
sion analysis because differences between the groups
at base line were potentially important and because
these variables predicted infection. There were no
significant differences between the groups in the
type of disease present at base line.

Most of the women who were infected at any time
during follow-up had only one such episode (15 per-
cent of participants and 70 percent of those who had
any episode of reinfection) (Table 3). Women in the
control group had more episodes of infection than
women in the study group; this was true for both sin-
gle and multiple infections. Of the women who were
reinfected, 17.6 percent had gonorrhea, 65.5 percent
had chlamydia, and 16.8 percent had both (with no
significant differences between groups in the distri-
bution of disease types).

Multiple logistic-regression analyses of the effects
of intervention on subsequent infection revealed that
women in the study group were significantly less
likely than those in the control group to have gonor-
rheal or chlamydial infections at 6 months (P=0.05),
from 6 to 12 months (P=0.008), and from entry
through 12 months (P=0.004) (Table 4). The ef-
fect of the intervention did not decrease over time.
The infection rate in the intervention group was
34 percent less than that in the control group at
6 months, 49 percent less at 12 months, and 38 per-
cent less overall. Women who attended all three ses-
sions had infection rates of 9.6 percent at 6 months,
8.2 percent at 12 months, and 15.5 percent overall.
None of the participants tested positive for HIV dur-
ing follow-up.

Ongoing analysis of behavior that contributed to
reduced cumulative rates of infection (Table 5) indi-
cated that noncompliance with treatment protocols
(defined as having sex with an untreated or incom-
pletely treated partner after the base-line infection),
multiple partners, and higher-risk sex (defined as five
or more acts of unprotected intercourse during the
three-month period preceding each follow-up visit)
were significantly associated with infection. Signifi-
cantly fewer women in the intervention group than in
the control group were noncompliant with treat-
ment protocols (P<0.001), had multiple partners
(P=0.004), or engaged in higher-risk sex (P=0.03).
The differences between the groups were significant
whether or not we controlled for base-line values.

 

DISCUSSION

 

This intervention significantly decreased the rates
of chlamydial infection and gonorrhea among high-

 

*Plus–minus values are means ±SE.

†Total percentages exceed 100 because some participants had multiple
infections.

 

T

 

ABLE

 

 2. 

 

B

 

ASE

 

-L

 

INE

 

 C

 

HARACTERISTICS

 

 

 

OF

 

 

 

THE

 

 549 W

 

OMEN

 

 

 

IN

 

 

 

THE

 

 C

 

UMULATIVE

 

 A

 

NALYSIS

 

.*

 

V

 

ARIABLE

 

I

 

NTERVENTION

 

 
G

 

ROUP

 

 (N=285)
C

 

ONTROL

 

 G

 

ROUP

 

 
(N=264)

 

Age (yr) 21.8±0.33 21.3±0.36

Age <19 yr (%) 32.6 39.0

Monthly income per capita ($) 243±12 267±14

Education (yr) 10.8±0.11 10.8±0.12

Race or ethnic group (%)
Mexican-American
African-American

69.8
30.2

68.2
31.8

Currently married (%) 18.9 16.7

No. of sex partners in 3 mo before
entry

1.57±0.09 1.37±0.05

Pregnant (%) 27.7 33.3

Sexually transmitted disease (%)†
Gonorrhea
Chlamydial infection
Trichomonal infection
Syphilis

21.4
67.0
26.3
6.0

20.8
70.5
20.8
6.1

*P=0.01 by chi-square analysis for the association
of group assignment with the number of episodes of
infection.

†An occurrence of gonorrhea, chlamydial infec-
tion, or both was counted as an episode of infection.

 

T

 

ABLE

 

 3.

 

 N

 

UMBER
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 E

 

PISODES

 

 

 

OF

 

 I

 

NFECTION

 

 

 

DURING

 

 

 

THE

 

 12-M

 

ONTH

 

 S

 

TUDY

 

 P

 

ERIOD

 

.*

 

N

 

O

 

. 

 

OF

 

E

 

PISODES

 

†
I

 

NTERVENTION

 

G

 

ROUP

 

 (N=285)
C

 

ONTROL

 

 G

 

ROUP

 

 
(N=264)

 

no. (%)

 

Zero 237 (83.2) 193 (73.1)

One 32 (11.2) 51 (19.3)

Two or more 16 (5.6) 20 (7.6)
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*Sample sizes for the study and control groups were 265 and 244, respectively, from entry through
the 6-month visit, 285 and 260 from 6 to 12 months, and 285 and 264 for the entire period from
entry through 12 months. Separate analyses were conducted for each interval.

†The values listed are the adjusted odds ratios estimated from multiple logistic-regression analysis
with covariates, with control for age (<19 years vs. »19 years) and the number of sex partners in the
three months preceding enrollment. The number of sex partners was transformed from a continuous
measure into categories of 0 or 1, 2 through 4, and 5 or more to meet the distribution assumption
of logistic regression — that is, to fit a logit function for reinfection. CI denotes confidence interval.
Confidence intervals were derived from estimates of multiple logistic-regression variables.

‡P values were obtained from tests of the significance of the coefficient for an effect of the inter-
vention in the multiple logistic-regression analysis.

 

T

 

ABLE

 

 4.

 

 A

 

SSOCIATION

 

 

 

BETWEEN

 

 S

 

TUDY

 

-G

 

ROUP

 

 A

 

SSIGNMENT

 

 

 

AND

 

 I

 

NFECTION

 

 

 

DURING

 

 

 

THE

 

 F

 

OLLOW

 

-

 

UP

 

 P

 

ERIODS

 

.

STUDY PERIOD

TOTAL NO. OF 
PARTICIPANTS PARTICIPANTS INFECTED*

ODDS RATIO

(95% CI)†
P

VALUE‡

INTERVENTION

GROUP

CONTROL 
GROUP

no. (% of group)

Entry through 6-mo visit 509 30 (11.3) 42 (17.2) 0.58 (0.34–0.99) 0.05

6 through 12 mo 545 26 (9.1) 46 (17.7) 0.49 (0.29–0.83) 0.008

Entry through 12 mo 549 48 (16.8) 71 (26.9) 0.52 (0.34–0.81) 0.004

*Data are for the 477 women who attended both follow-up visits (at 6 and 12 months). The rate of infection, number
of sex partners, and number of unprotected sex acts listed pertain to the cumulative study period (entry through 12
months). Compliance was defined as avoidance of sex with a partner who was untreated or incompletely treated (or whose
treatment status was unknown) after treatment of the base-line infection. The number of unprotected sexual acts is a
cumulative count of episodes of vaginal or anal intercourse, adjusted for the percentage of episodes with condom use,
summed across all partners during the three months preceding each follow-up visit.

†There were no significant differences between groups for comparable variables at base line: more than one partner in
the previous 12 months and more than two unprotected sexual acts in the previous 3 months. P values were obtained by
logistic-regression analysis, with control for base-line values. Because there was no comparable base-line variable for com-
pliance, chi-square tests were used to determine differences between the groups in this variable.

‡P values were obtained by chi-square tests of the association between infection status and behavior.

TABLE 5. BEHAVIORAL VARIABLES AFFECTED BY THE INTERVENTION AND RELATED TO THE RISK

OF INFECTION.*

VARIABLE

NO. OF 
PARTICIPANTS

PERCENT OF

INTERVENTION GROUP

(N=249)

PERCENT OF

CONTROL GROUP

(N=228)

P VALUE FOR

COMPARISON

OF GROUPS†
INFECTION

RATE

P VALUE FOR

COMPARISON OF

INFECTION RATES‡

%

Compliance
Compliant
Noncompliant

373
104

84.3
15.7

71.5
28.5

<0.001
16.9
38.5

<0.001

No. of sexual partners
None or one
More than one

296
181

67.5
32.5

56.1
43.9

0.004
14.9
32.6

<0.001

No. of unprotected
sexual acts

Fewer than five
Five or more

120
357

29.7
70.3

20.2
79.8

0.03

11.7
24.9

0.002

Copyright © 1999 Massachusetts Medical Society. All rights reserved. 
Downloaded from www.nejm.org on November 28, 2009 . For personal use only. No other uses without permission. 



98 · Januar y 14, 1999

The New England Journal  of  Medicine

risk African-American and English-speaking Mexican-
American women. Prevention of sexually transmitted
disease was our goal, but insight into reducing the
risk of gonorrheal or chlamydial infection may help
reduce the risk of sexually transmitted HIV infec-
tion. Because of the very low prevalence of HIV in
our population, we did not include HIV seroconver-
sion as an additional outcome measure.

High rates of attendance at intervention sessions
and high rates of retention in the study, particularly
for a population that may be difficult to follow,
strengthen the generalizability of our results. How-
ever, generalization to other women at high risk, out-
side of the groups we studied, should be done cau-
tiously. We attribute the efficacy of our intervention
to the integration of behavior-change theory with ex-
tensive qualitative data collected in target communi-
ties. This approach allowed us to create culturally
meaningful strategies to promote the recognition of
risk and to stimulate motivation to effect personal
change. Other critical elements included a focus on
male–female relationships and health-seeking be-
havior.

Knowledge alone does not necessarily lead to
changes in behavior; preventive strategies that focus
on providing information have had minimal suc-
cess.13,24,30-32 More successful interventions, tested in
randomized, controlled trials, have had a theoretical
basis and have promoted self-efficacy and communica-
tion skills, as well as skills in the use of condoms,
through modeling and role play. These techniques
have produced some changes in self-reported behav-
ior, such as increases in the use of condoms.20-22,30,32-42

The number of sex partners appears to be more re-
sistant to change.36,40 However, because most studies
have not used clinical disease as an outcome variable,
evaluation of preventive strategies has been difficult.

Infection is related to both behavior and expo-
sure. Limited changes in behavior may fail to de-
crease the risk of infection, and the same behavior
may yield different results in populations with low
and high prevalence of the disease. Moreover, self-
reported information about behavior may be biased.
Consequently, it is possible to achieve changes in re-
ported behavior without corresponding decreases in
rates of infection.43 A prospective cohort study of
clients at a clinic for the treatment of sexually trans-
mitted disease found that participants who reported
that they always used condoms were as likely to be-
come infected as those who said they never used
them.44 The National Institute of Mental Health
Multisite Prevention Trial found significantly greater
increases in condom use among men and women as-
signed to an intervention than among control sub-
jects; however, chart review showed a reduction in
the incidence of gonorrhea only for men.42 Boyer and
colleagues20 showed that the frequency of condom
use increased among men who received the inter-

vention; their infection rates, however, were equiva-
lent to those of control subjects.

In our study, sex with multiple partners, sex with
an untreated or incompletely treated partner, and five
or more acts of unprotected sex in two three-month
periods contributed to infection and were affected
by the intervention. These factors may affect the rates
of infection more directly than increases in the fre-
quency of condom use or decreases in the number
of unprotected sexual acts. Changes in condom use
may not be sufficient to affect infection rates be-
cause the effect probably depends on the context of
exposure and may be offset by other factors. For ex-
ample, persons choosing mutual monogamy as their
primary risk-reduction strategy may not derive addi-
tional benefit from decreases in the number of un-
protected acts because their exposure is already low;
persons at higher risk may not derive benefit unless
the absolute number of acts is minimal. Moreover,
possible benefit may be offset by the pursuit of oth-
er high-risk behavior.43 To gauge the usefulness of
behavioral measures and the effect of various strate-
gies for change, observation of clinical outcomes is
critical.

The well-designed, randomized, controlled trial by
Boyer et al.20 of an intervention that was similar in
content to ours and based on the same theoretical
model found neither behavioral nor clinical differ-
ences between women who received the interven-
tion and those who did not. An important difference
in their design was the format of the intervention
sessions, which were individual, not conducted in
small groups. In addition, although their facilitators
were sensitive to cultural differences and engaged
participants in sex-specific skill-building scenarios,
their intervention lacked culturally based preventive
strategies derived from a knowledge of the target
population, and it did not emphasize relationship
issues.

Several studies have demonstrated effects of an in-
tervention for men but not for women.20,45,46 Al-
though both men and women face common barriers
to behavioral change, such as misperceptions about
risk and concern about poverty,29 women must also
confront power imbalances, unrealistic romantic ide-
als, and a need to minimize disruptions in their re-
lationships.12-16,18,19,47 Interventions are more likely to
be successful if they are culturally relevant and spe-
cifically address culturally defined aspects of the re-
lationships between the sexes.12,14,29,47-51 Moreover, it
has been suggested that women gain strength from
interactions with others52; discussing problematic re-
lationships with other women may be particularly
beneficial in increasing personal awareness and rein-
forcing resolve.12,14,52 Incarcerated women who did
not receive training in communication skills but who
participated in open discussions of issues related to
sex roles and power spontaneously shared experienc-
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es and personal approaches to communication, and
in so doing they improved their communication skills
as much as those who had explicit training.53 We be-
lieve that the open discussions of relationship issues
in our intervention contributed to bonding among
the women, helped them confront their own situa-
tions, and encouraged empowerment and action.

Timeliness in treating sexually transmitted diseases
and full compliance with treatment are also impor-
tant. A population-based study in rural Tanzania
indicated that improved management of cases of sex-
ually transmitted diseases significantly reduced the
incidence of HIV infection during a two-year follow-
up.54,55 Although we focused on changing sexual be-
havior, our intervention also addressed health-seeking
behavior, early recognition of symptoms, and prompt,
complete treatment of both the patient and her part-
ner (or partners). One type of behavior that contrib-
uted to reduced rates of infection was avoidance of
sex with a partner who was untreated or treated in-
completely.

Most studies of interventions have follow-up inter-
vals of one to six months, and the effects of the inter-
vention typically diminish substantially after several
months.35 However, in our study, reductions in the
incidence of gonorrheal or chlamydial infection were
larger at 12 months (49 percent) than at 6 months
(34 percent). For some of the women, the effects of
intervention may have been delayed. The interviews
and examinations at six months could have “boost-
ed” the effects of intervention, and it may have taken
some women more time to disengage from high-risk
partners and to discontinue high-risk behavior.

Interventions that reduce the risk of contracting
a sexually transmitted disease such as gonorrhea or
chlamydia may also prevent HIV infection. Het-
erosexual contact is the leading cause of AIDS in
women,8 and persons with other sexually transmitted
diseases have a risk of contracting HIV if exposed
that is 3 to 50 times that of an uninfected per-
son.2,55,56 This study shows that a culturally relevant
behavioral intervention grounded in theory can re-
duce the frequency of gonorrheal and chlamydial
infections for at least 12 months in minority women
at high risk.
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