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Abstract

Background—Intervention fidelity and participant-level variables, such as negative attitudes 

towards condoms, are important variables to consider in the successful implementation of 

evidence-based HIV prevention interventions. Mujer Segura is an intervention that has been shown 

to be efficacious at reducing condomless sex for female sex workers (FSWs) in Mexico (1).

Purpose—We examined main effects of fidelity, negative condom attitudes, and their interaction 

on the effectiveness of the Mujer Segura intervention at reducing condomless sex at intervention 

follow-up.

Methods—528 FSWs recruited from 13 cities across Mexico participated in the Mujer Segura 
intervention. We measured negative condom attitudes at baseline (comprising of beliefs and 

outcome evaluations), and condomless sex with clients at baseline and 6 month follow-up. Fidelity 

was measured by a fidelity checklist completed by independent raters; the sum of potentially 43 

total elements completed by the counselor constituted fidelity.

Results—Complete fidelity was found in only 15.1% (n=73) of sessions. There was no 

significant main effect of intervention fidelity on condomless sex with clients at follow-up. There 

was a significant and positive main effect of negative condom attitudes, and a significant two-way 

interaction. At lower levels of fidelity, negative condom attitudes predicted greater condomless sex 

acts, whereas at higher levels of fidelity, the effect of condom attitudes became weaker. The results 
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also indicated that the interaction between negative condom attitudes and fidelity were driven 

primarily by negative condom beliefs, as opposed to negative condom outcome evaluations.

Conclusions—Ensuring treatment fidelity in an HIV prevention intervention is particularly 

important when participants have negative attitudes towards condoms.

Compared to HIV prevention research focused on the development and evaluation of 

interventions designed to reduce risks for HIV, there is a dearth of science on the 

implementation of evidence-based HIV interventions (2). Whereas having rigorous control 

over study activities is a primary concern in efficacy trials, treatment fidelity is a primary 

concern in implementation studies (3,4). In order to achieve maximum effectiveness in 

community-based settings, an intervention must be implemented with high levels of fidelity 

(5). That is, the delivery of the intervention must be adhered to as prescribed by the 

intervention developer to include the necessary elements, or the critical features of the 

intervention’s intent and design, which are thought to be responsible for its effectiveness.

Previous research has focused on testing the role of distal community and organizational 

factors in fidelity (3,6). Less is known about how or whether participant-related factors also 

play a role in affecting fidelity and outcomes. One key participant-factor in studying health 

behavior change is attitudes towards the behavior. According to theories on health behavior 

change, including the Theory of Reasoned Action (7,8), attitudes towards a behavior are 

comprised of one’s beliefs about the outcome of the behavior and one’s evaluations of the 

outcome. More positive attitudes towards the behavior are more likely to predict behavior 

change. Support for the theory, including the particular notion that attitudes predict behavior, 

has been found in condom use research, and in condom use research with female sex 

workers (9–12).

As a population that remains among the highest at risk for HIV, female sex workers (FSWs) 

are a critical population for whom to target interventions as well as fidelity research. FSWs 

have reported that sex without condoms may at times be seen as more preferable than using 

a condom, since male clients will often pay more for condomless sex (13). In addition, many 

FSWs believe that condoms cause a man to lose his erection and make sex less enjoyable 

(14). Overall, FSWs from different parts of the world report negative condom attitudes (15–

18). Unless adequately addressed by an intervention, holding negative attitudes towards 

condoms should make it less likely for FSWs to demonstrate behavior change. Therefore, 

fidelity may play a critical role particularly for those participants who report more negative 

attitudes towards condoms.

In 2004 to 2006 we tested the efficacy of a brief behavioral intervention promoting condom 

use with 924 FSWs in two Mexican cities along the southeastern U.S. border (1). 

Participants were randomized to receive individualized counseling from either the active 

intervention, called Mujer Segura (“Healthy Woman”) which used motivational interviewing 

and behavior change principles (e.g., Theory of Reasoned Action) to increase condom use 

with clients, or a time-equivalent didactic control condition. At six month follow-up, 

compared to those in the didactic control condition, participants in Mujer Segura 
demonstrated significant decreases in the total number of condomless sex acts and STI 

incidence.
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In the current study, we examine the interaction between negative attitudes towards condoms 

and intervention fidelity in impacting condomless sex among FSWs who participated in the 

Mujer Segura intervention across 13 cities in Mexico. We hypothesized that when elements 

of the intervention are more likely to be missed by the counselor (i.e., lower fidelity), 

participants who report greater negative condom attitudes at baseline will fail to demonstrate 

behavior change at follow-up. Specifically, for FSWs who report greater negative condom 

attitudes, those who receive fewer elements of the intervention (lower fidelity) should report 

more condomless sex with clients at follow-up compared to FSWs who receive more 

elements of the intervention (higher fidelity).

Method

Recruitment and Implementation Model

Participants were 558 FSWs recruited in 13 study sites across eight states in Mexico. 

Participants within sites were randomized into the intervention arm of Mujer Segura or the 

control condition. Each site was a local clinic of the Mexican Foundation for Family 

Planning (MexFam), a community based organization (CBO) that provides sexual health and 

women’s reproductive health services. To be included in the study, participants had to be 

biologically female, at least 18 years of age, self-identify as an FSW, report having traded 

sex for drugs, money, shelter or other material benefit in the previous 2 months, have had 

condomless vaginal or anal sex with a client at least once during the previous 2 months, have 

no previous HIV-positive test result, and agree to be tested for HIV and STIs at baseline and 

six-month follow-up. Time-location sampling was used to recruit participants (18,19,20,21). 

Interested participants were referred to the MexFam clinic where they completed a screening 

interview.

As described elsewhere (22), the implementation model used was the “train-the-trainer” 

approach. Specifically, an internal trainer from each of the 13 sites/CBOs received intensive 

training from the intervention developers and from counselors who delivered Mujer Segura 
in the efficacy study (1). Then, the internal trainer trained other CBO staff to be counselors.

Procedure

Eligible participants were scheduled for a two-hour baseline session, which included the 

consent procedure, a face-to-face interview, and our 30-minute Mujer Segura sexual risk 

reduction counseling or a time-equivalent control condition (1). All assessments and 

counseling took place at the clinic sites. The baseline interview, which was used with over 

1000 Mexican FSWs in our previous studies, took 30 minutes to complete. The survey had 

previously been translated into Spanish and back-translated into English. Interviews were 

conducted by trained outreach workers using computer-assisted personal interviewing 

(CAPI, NOVA software, MD, USA). All study measures were approved by ethical review 

boards for human subjects research at the University of California, San Diego and the 

Mexican Foundation for Family Planning. FSWs were reimbursed $60 USD total or its 

equivalent for completing baseline ($30) and for completing the six-month follow-up ($30) 

interview.
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Measures

Sociodemographics—Participants were asked about their age, education, marital status, 

children, whether sex work is their main source of income, and years employed as a sex 

worker.

Negative condom attitudes—Participants completed scales on their beliefs about the 

outcome of using condoms and their evaluation of using condoms. In line with the Theory of 

Reasoned Action, beliefs and evaluations comprise attitudes towards the behavior. For 

beliefs, participants responded to three items: “I believe that condoms interfere with sexual 

pleasure;” “I believe that stopping to put on a condom ruins the moment;” and “Using a 

condom will feel unnatural.” Response choices were 1=strongly disagree, 2=disagree, 

3=agree, 4=strongly agree. The items were aggregated to create a sum score with higher 

values indicating more negative beliefs towards using condoms (α = 0.72). For evaluation, 

participants responded to three items: “My always using condoms during vaginal intercourse 

with my clients during the next month would be…;” “My always using condoms during anal 

intercourse with my clients during the next month would be…;” and “My always using 

condoms or dental dam for oral sex with my clients during the next month would be…” 

Response choices ranged from 1=very bad to 3=neither good nor bad to 5=very good. Items 

were reverse coded and aggregated to create a sum score with higher values indicating more 

negative evaluations of using condoms with clients (α = 0.89). The two scales were z-scored 

then averaged to create the variable “negative condom attitudes” with higher scores 

indicating greater negative condom attitudes.

Condomless sex—In an open format participants were asked how many times they had 

vaginal and anal sex (in separate questions) with regular and non-regular (in separate 

questions) male clients in the past month, and how many times they used a condom for 

vaginal and anal sex (in separate questions) with regular and non-regular (in separate 

questions) male clients in the past month. For the purpose of this paper, we were only 

interested in the entire sum of condomless vaginal and anal sex acts with regular and non-

regular clients. We took the difference for each type of sex act to compute condomless sex, 

and then created a sum score for the outcome variable “total condomless vaginal and anal 

sex acts with clients in the past month.”

Fidelity—Raters listened to recordings of counseling sessions and completed a fidelity 

checklist to indicate which and how many of the 43 total intervention elements were 

completed by the counselor (Range = 4 to 43). This variable was positively skewed (−2.03, 

SE=0.11), with at least 39 (90.7%) elements completed in 54.2% of sessions. Complete 

fidelity was found in 15.1% (n=73) of sessions. In our analyses, we used fidelity as a 

continuous variable (number of intervention elements completed by the counselor).

Current Sample

A total of 529 (94.8%) FSWs completed the follow-up assessment. All but one completed 

the items assessing sexual risk behavior at follow-up. In terms of fidelity, 483 (91.5%) 

sessions were rated and used in analyses.
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We tested whether the FSWs who participated in sessions that were not rated for fidelity 

differed from those included in the present analyses on negative condom attitudes and on 

condomless sex with clients at baseline and follow-up (controlling for site clustering). FSWs 

in sessions that were not rated and were not included in the present analyses reported 

significantly less condomless sex at baseline than the analyzed FSWs (B = −0.35, χ2 = 8.88, 

95% CI −0.58 to −0.12, p = 0.003). There were no differences between analyzed and not 

rated sessions on condomless sex at follow-up (controlling for condomless sex at baseline; B 

= −0.01, χ2 = 0.27, 95% CI −0.05 to 0.03, p = 0.60), or negative condom attitudes (B = 

−0.06, χ2 = 0.36, 95% CI −0.27 to 0.15, p = 0.55). Thus, participants included in the present 

analyses did not differ in their negative condom attitudes or behavior change in response to 

the intervention from participants in sessions that were not rated. However, participants in 

sessions that were not rated reported less condomless sex at baseline.

Data Analysis

We examined sample characteristics on sociodemographic variables. To test our hypothesis 

that fidelity interacted with negative condom attitudes to predict condomless sex with 

clients, we modeled the data using generalized estimating equations (GEE). GEE allows us 

to adjust for site clustering, and appropriately model the distribution of the outcome. We 

conducted GEE to predict condomless vaginal and anal sex acts with clients at follow-up 

using a negative binomial distribution and log link function. We specified an exchangeable 

covariance structure and controlled for condomless sex with clients at baseline, as well as all 

possible two-way and three-way interactions. We also entered main effects of age, years of 

education, marital status, having any children, and number of years employed as a sex 

worker as covariates. Because the two subscales assessing negative condom attitudes were 

weakly correlated (r=.26) at baseline, we conducted separate models for each of the condom 

attitudes sub-scales (i.e., beliefs and evaluations).

Results

The mean age was 33.34 years (SD = 9.55). Participants had completed an average of 7.10 

years of education (SD=3.25), 26.1% were married, 89.2% had children, and almost all 

(97.5%) reported that sex work was their main source of income. The average number of 

years employed as a sex worker was 6.70, with wide variation (SD=6.92). The mean total of 

condomless sex acts with clients at follow-up was 5.55 (SD = 10.99), and the mean of 

negative condom attitudes was .005 (SD = 0.78).

Results from the GEE models are summarized in Table 1. None of the sociodemographic 

covariates was statistically significant. There were no significant main effects of baseline 

condomless sex or intervention fidelity on condomless sex with clients at follow-up. 

Negative condom attitudes were significant and positively predictive of condomless sex with 

clients at follow-up. As hypothesized, the interaction between fidelity and negative condom 

attitudes was statistically significant. This interaction is displayed in Figure 1. At lower 

levels of fidelity, negative condom attitudes predict greater condomless sex acts, whereas at 

higher levels of fidelity, the effect of condom attitudes became weaker. We conducted a post-

hoc analysis to test the slope for those achieving 100% fidelity. There was no effect of 
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negative condom attitudes on condomless sex with FSWs who received the intervention with 

100% fidelity (B = −0.19, Wald χ2 = 0.19, 95% CI −1.06 to 0.67, p = 0.66). The results also 

indicate that the interaction between negative condom attitudes and fidelity were driven 

primarily by beliefs, as opposed to outcome evaluations of condom use (rightmost columns 

of Table 1).

We also conducted sensitivity analyses to examine whether there is a critical level of fidelity 

at which the interaction is no longer statistically significant. Our results show a significant 

interaction between attitudes towards condoms and fidelity when fidelity was dichotomized 

as higher (completing all 43 intervention elements) vs lower (less than complete fidelity; 

completing 42 or fewer elements). We found that the results stayed consistent (i.e., the 

interaction effect between attitudes towards condoms and fidelity remained statistically 

significant at p < .05) when those in the “higher fidelity” category included those who 

completed at least 39, 40, 41, 42, or all 43 elements (in separate analyses). However, once 

the “higher fidelity” category included those who completed at least 38 elements, the 

interaction effect became non-significant. This suggests that the finding applies to those 

whose counselor achieved at last 90% fidelity (i.e., completing at least 39 out of 43 

elements). In sum, our finding is not limited to only those who miss one or more 

intervention element(s); the finding may extend to those who miss no more than 10% of the 

intervention elements (achieve at least 90% fidelity).

Discussion

In this study we examined negative condom attitudes and fidelity in the implementation of 

an evidence-based HIV prevention intervention for FSWs. We hypothesized that when there 

is lower fidelity (i.e., when more elements of the intervention are missed by the counselor) 

participants who report greater negative condom attitudes at baseline will fail to demonstrate 

behavior change at follow-up. As predicted, we found that greater negative condom attitudes 

at baseline predicted more condomless sex with clients at follow-up among FSWs who 

received fewer components of the intervention (lower fidelity), compared to FSWs in 

interventions achieving greater fidelity.

The findings of this study suggest that it is important to take participant factors, like attitudes 

towards the behavior, into account when examining fidelity and outcomes in implementation 

research. FSWs who reported greater negative condom attitudes at baseline reported more 

condomless sex acts with clients at follow-up when fidelity was lower. In contrast, in 

sessions in which more of the elements of the intervention were received by the participant 

(greater fidelity), negative condom attitudes was not significantly associated with 

condomless sex. The data suggest that negative condom attitudes should not play a role in 

affecting outcomes so long as the intervention counselor achieves at least 90% fidelity.

Complete fidelity (all 43 elements completed) occurred in 15% of the sample and more than 

half of the sessions achieved at least 90% fidelity. The implementation model used for this 

study was the “train-the-trainer” approach. To achieve high fidelity across all sessions, more 

training may be needed for all counselors or ongoing consultation or coaching in the model 

(23,24). Future research might also examine self- and/or outside monitoring of fidelity and 
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feedback in real time for sessions in which the participant reports being unready to change. 

This is consistent with calls for “personalized medicine” that focus on unique characteristics 

of patients in the delivery of health interventions (25).

Our results suggest that when a counselor is less adherent, a variable such as negative 

condom attitudes is able to negatively affect outcomes. Although we found an interaction 

effect between condom attitudes and fidelity, the variables might also be related in a 

mediation process that should be investigated in future research. In their conceptual model 

of implementation fidelity, Carroll and colleagues hypothesized that participant 

responsiveness predicts fidelity, such that when a participant appears unresponsive or has 

low interest in the intervention, the counselor will be more likely to skip or miss items, 

leading to lower fidelity and poorer outcomes (4). Under this hypothesis, it might have been 

possible that when a FSW began to discuss her negative beliefs and evaluations of using 

condoms, the counselor may have been more likely to skip intervention elements, which in 

turn may lead to negative intervention outcomes.

The results of this study should be interpreted in light of the limitations. The FSWs in this 

study were recruited in Mexico and were all Hispanic, and therefore we are unable to 

generalize the findings to FSWS in other regions and cultures. As described, we are unable 

to tease apart the direction of the relationship between negative condom attitudes and 

fidelity. Further, our measure of fidelity was not able to capture some important nuances of 

fidelity, including not merely whether the counselor completed intervention elements, but 

also how well he or she did so. The measure of negative condom attitudes has been used in 

our previous research with the same population (1), but has not been fully evaluated in terms 

of its psychometric properties. The data suggest that the results were driven by beliefs about 

condom use affecting pleasure and the sexual experience, and not by outcome evaluations. 

These types of beliefs are thus critical to address in condom use interventions. Future 

intervention research should also examine whether constructs like motivation and behavioral 

intentions also interact with fidelity to affect outcomes. Not all counseling sessions were 

recorded and rated, and FSWs tended to report safer sex behaviors in sessions that were not 

rated. Therefore the results may be limited to FSWs who report higher sex risk behavior. 

Despite these limitations, the current study sheds important light on HIV intervention 

implementation research, showing that it is necessary to also consider beliefs about the 

targeted behavior when studying fidelity and overall effectiveness.
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Figure 1. 
Predicted values of condomless sex at follow-up by the interaction effect between baseline 

negative condom attitudes and fidelity
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