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ABSTRACT 

Objective: The substantial prevalence of HIV in Africa underscores the urgent need for 
effective HIV prevention programs. This paper reports the results of an effectiveness trial 
for the I Choose Life-Africa (ICL) HIV prevention program carried out among Kenyan 
university students.  
 
Methods: Longitudinal data was analyzed from182 student volunteers, randomized to an 
intervention or control group. The intervention group received training as HIV prevention 
peer educators with a 32 hour theoretically based curriculum. All students were given a 
pretest survey assessing HIV related attitudes, intentions, knowledge and behaviors and 
repeated the survey 3 times over the next 6 months. Data was analyzed using Linear 
Mixed Models (LMM) or Generalized Linear Models (GLM) to compare the rate of 
change on 13 dependent variables that examined sexual risk behavior (broadly defined). 
Monitoring data on the types of HIV prevention messages delivered by the peer educators 
was obtained. 
 
Results: Based on multi level models, the slope coefficients for 4 variables showed small 
but reliable change in the hoped for direction: abstinence from oral, vaginal, or anal sex 
in the last two months, condom attitudes, HIV testing, and refusal skill. The intervention 
demonstrated evidence of non-zero slope coefficients in the hoped for direction on 12 of 
13 dependent variables. Trained peer educators delivered HIV prevention messages in a 
one- to- one format 1,862 times and reached 1,819 students through small group sessions. 
Messages were delivered at larger group thematic sessions that were attended by a total 
of 5,970 persons. Condom distribution projects resulted in 3,742 male and 796 female 
condoms being distributed, and 268 individuals were referred for HIV testing.  
 
Conclusion: The ICL peer education training appears effective in reducing sexual risk 
behavior and training students to promote HIV prevention messages.  
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INTRODUCTION AND BACKGROUND 

Defining the challenge of HIV Prevention in sub-Saharan Africa 

The global epidemic of HIV has been a significant public health challenge that 

shows no signs of abating in the 21 Century. As of 2007, more than 33 million people are 

living with HIV/AIDS. Since 1981 it is estimated that more than 21 million people have 

died leaving more than 11.6 million orphans in Africa alone. Young people and women 

are disproportionately affected. Young people (under age 25) represent half of all new 

infections world wide. At the end of 2007 women represented 59% of HIV infected 

adults in sub Saharan Africa. While there is evidence of stabilization of new infection 

acquisition in many countries, the recent trend in Kenya suggests an increase with 

prevalence rates ranged between 7.1%-8.5%. In 2003, HIV prevalence was estimated at 

6.3%. (UNAIDS 2008). 

A multiplicity of approaches is required to address such a complex epidemic. 

Both biomedical and behavioral strategies have an important role to play. And synergies 

are needed between the approaches to address an ever-changing epidemic. Structural 

interventions addressing contextual factors contributing to the epidemic including 

poverty, gender violence, stigma and discrimination may be more effectively addressed 

by governments or in the occupational setting (Piot & Coll Seck, 2001; De Cock et al., 

2002). The World Health Organization has promoted a strategy to maximize 

effectiveness of coordinated efforts within countries by encouraging nationally and 

locally defined goals along the principles of the “Three Ones”. These principles provide a 

coherent framework responding to the epidemic by promoting a response guided by one 



 
 

   

 

11 

national authority, one strategic plan, and one monitoring and evaluation strategy (Piot et 

al., 2008).  

A variety of public health programs were developed in Kenya under the direction 

of the National AIDS Control Council (NACC) to respond to the HIV epidemic and 

curtail the devastation.  This is a report of one such program. The I Choose Life-Africa 

peer education program was an HIV prevention effort targeting university students. The 

ICL program was evaluated at Egerton University over a six month time period starting 

in April of 2008. The evaluation occurred during a time of political turmoil but the 

program was successfully implemented, peer educators were trained, and as will be seen, 

there were positive effects of the program.  

In Kenya, the National AIDS Control Council is the body responsible for 

planning and coordinating the country’s AIDS response. The document guiding this 

effort is the Kenya National AIDS Strategic Plan 2005-2010 (KNSAP).  The core 

principles of the KNSAP are:   

• A multi-sector approach, which enhances advocacy, builds strategic partnerships, 

and mainstreams HIV/AIDS  (prevention approaches) within key sectors 

• Targeted interventions for those groups most vulnerable to infection and to the 

impact of HIV/AIDS 

• Recognition of the special needs of women and youth 

• Maximum engagement of people living with HIV/AIDS in the implementation of 

the strategy 
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• Empowerment of all stakeholders to participate effectively in the national 

response 

• Interventions that are evidence-based 

As the coordinating body NACC seeks to encourage implementation of mix of 

interventions that are synergistic and for which the incremental impact of a specific 

intervention will be measured by the sum total of the impact of all interventions at the 

national level. Thus national surveillance results do not decipher the impact of the 

behavioral, structural, or biomedical aspects of the intervention mix.  The NACC also 

directs the focus of prevention efforts among a hierarchy of subpopulation targets, 

emphasizing the importance of reaching women and youth.  

Using the “Three Ones” framework, the NACC monitors reports from the 

coordinated country-wide HIV prevention efforts. By design these are cumulative 

measures of the impact of the national effort, including behavioral, biomedical, and 

structural approaches.  But this strategy is limited in regard to understanding the impact 

of any specific prevention program. Using an evidenced based practice approach is a 

prudent starting point for programming. Monitoring that allows for tracking an indicator 

of success, like number of prevention messages delivered, works to build accountability, 

but a different tactic is required to assess the impact of a specific program.  

The role of I Choose Life-Africa in HIV prevention in Kenya 

I Choose Life- Africa (ICL) illustrates one of the civil society/private sector 

prevention efforts aimed at youth (defined as below age 25). ICL was launched in 2002, 

and became was officially registered as a Community Based Organization (CBO) in June 
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of 2003.  The organization has been driven by the vision of, “An AIDS Free Africa.” The 

mission of ICL is “to create a movement of caring communities among institutions of 

higher learning that make responsible and informed choices with regards to life and 

HIV/AIDS through prevention, care and support and mitigation of socio-economic 

impact” (2006a). 

ICL has focused on youth at the university. The university setting represents a 

unique target group for HIV prevention, even though these students may be at a 

somewhat lower risk of infection due to a later onset of intercourse than that of their age-

matched non-university counterparts (Adam & Mutungi, 2007). In a country where the 

HIV prevalence is around 7%, even a somewhat lower risk of HIV infection remains 

substantial. University students also span the spectrum from uninfected persons with low-

risk behaviors to infected persons with high-risk behaviors. Some university students 

have never been sexually active, but focus group data has identified a subset of university 

women who are at high risk by attempting to fund their education through prostitution 

(personal communication). University students represent an important target group 

because these students are the future leaders in business, education, and government. 

Their potential impact on the future leadership of the country is great, and the advantage 

in the arena of HIV prevention is correspondingly great. ICL efforts represent only a 

small part of Kenya’s HIV prevention efforts. 

ICL was unique among those civil society organizations in Kenya because of their 

concern with measuring their program impact. The idea of “Improving Measurement 

Strategies for ICL Africa” grew out of conversations between me (Mary Adam) and the 
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executive director of ICL Mr. Mike Mutungi. Mr. Mutungi had asked me to assist with 

examination of some data ICL had gathered to obtain baseline information about 

university students’ HIV related knowledge, attitudes, and behaviors (Adam & Mutungi, 

2007).  Following that initial collaboration, the idea of applying for the Fulbright Scholar 

Africa Regional Research Program with the primary objective of building measurement 

capacity within Kenya resulted in the formal development of the proposal, which was 

funded for the 2007-2008 academic year. The Fulbright Award proposal was broadly 

conceived with the recognition that an improvement in formative and process evaluation 

would lay a firm foundation for understanding more distal outcomes. Working hand in 

hand with Kenyans who had a strong investment in their learning about program 

measurement had exciting potential. A project that would strengthen local capacity to 

think carefully about problems and how to solve them fit with the overall goals of the 

Fulbright. Building skills in formative assessment, process evaluation, critical thinking, 

and research, and providing first hand mentoring for ICL staff actually to do field 

research seemed exciting, particularly since ICL staff wanted to determine what effect 

their program was having.  

Effectiveness: Why a real world trial? 

Attempting to document evidence of an effect highlights the tension between 

efficacy and effectiveness trials. Efficacy trials are implemented in a well controlled 

experimental environment. They require translation into the real world, and in the process 

of that translation, program impact may be lost. There is considerable discussion in the 

literature regarding the challenges and processes involved in translating an efficacy study 
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to an effectiveness trial (Eke et al., 2006; McKleroy et al., 2006). Translation into the real 

world environment must take into account the challenges of effective implementation of a 

program in a community context, often with personnel who have had far less professional 

training than the researchers, and with limited oversight and financial resources available 

to program delivery staff. These real world limitations require the creative and 

constructive use of appropriate evaluation methodologies (Speizer et al., 2001; MacNeil 

& Hogle, 1998). 

ICL was rooted in the real world. They had been functioning in Kenyan 

universities for several years and had good support from university administrators  They 

had begun the program on 5 campuses in three provinces. Demand from students for 

training was high. Due to the vagaries of program funding, there were universities that 

desired the ICL program or that had had the program in the past and wanted it restarted as 

soon as funding was available. This receptivity to both the program and training provided 

an excellent setting for doing a field study to examine the effectiveness of the ICL 

training. 

Real world program evaluation can take several directions. For example the aim 

could be to evaluate the specific ICL program in a Kenyan University and under specific 

circumstances. In that case questions could be posed so that a specific institution could 

make a decision as to whether the ICL program should continue to be offered. On the 

other hand, program evaluation can aim at evaluating an exemplary program that might 

well be considered for wider implementation, e.g., in other universities and even in other 

countries. The emphasis of this evaluation is more the latter.  ICL was considered a 
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successful program on several levels. It had already been successfully implemented at 

five university sites: University of Nairobi, Maseno University, Kenyatta University, Moi 

University, and Egerton University. Students and administration were enthusiastic about 

the program, and peer education training was in demand. University administrations saw 

the program as assisting them in fulfilling their mandate to provide HIV prevention 

education to students. Students saw it as a resume enhancing opportunity. The ICL 

program had been on the Egerton campus in the past, but it had been stopped three years 

prior to the time of the study because of lack of funding. A group of students heavily 

lobbied the administration and ICL to reinstate the program at the earliest opportunity. 

The current Egerton University administration was new but had exposure to ICL program 

from their previous university postings.  

Development of the research questions 

ICL had important input into the choice of research questions.  In discussions with 

the team it was clear that when students received the peer education training, some 

embraced it completely and claimed it was one of their most formative university 

experiences. Many stayed connected to ICL even after graduation.  Staff were also aware, 

however, that sometimes a student would complete the training, but would not appear to 

reduce sexual risk behavior. To quote one staff member, “You wish they wouldn’t wear 

the ICL T-shirt”. This general understanding of potential for differential impact on 

students who received intense exposure to ICL seemed like an excellent place to start. In 

addition, two previous quasi-experimental evaluations had given insight into different 

aspects of the ICL program. One study examined the role of several large scale events on 
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the University of Nairobi campus and concluded that large scale events did not affect 

students’ knowledge or attitudes in a programmatically meaningful way (Thomsen et al., 

2007). Another study used a separate sample pre-post test design to examine ICL 

influence campus-wide two years after implementation. That study demonstrated that the 

ICL program had a notable effect on increased HIV testing among university students 

and might have had a role in decreasing sexual risk behavior (Adam et al., 2009) (2006b). 

That effect on HIV testing led to the development of the primary objectives of the field 

study.  

The objectives of the field study 

The primary objectives of the field study were to examine the effectiveness of the 

ICL peer education 32-hour training on those receiving training and comparing the results 

to those of a group of students who did not receive the training.    

Major Study Question 

Major Study Question: Do students who receive the training (intervention group) 

show less sexual risk behavior (broadly defined) than a comparison group that does not 

receive the training? 

Corollary Question 1: Competency measures 

Corollary Question 1: Does the training improve peer educators’ competence in 

delivering HIV prevention messages? 
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Corollary question 2: Monitoring measures 

Corollary Question 2: Are people in the campus social network and surrounding 

community receiving HIV prevention messages from the trained peer educators?   

 Sharing HIV prevention messages required a range of skills ranging from the 

ability to talk with others about sensitive sexual topics to facilitating small group 

discussions. These skills were essential in delivering HIV prevention messages and ICL 

felt they could be developed through peer educator training.   

Primary Monitoring Question: Were the primary objectives of the program 

funders (APHIA II) achieved? 

Monitoring Question 1: How many HIV Prevention Messages were delivered and 

to whom? 

 Monitoring Question 2: How many peer educators were trained?  

 Monitoring Question 3: How many students’ were tested for HIV? 

The primary objective of the program funders was to unleash trained peer 

educators to deliver large numbers of HIV prevention messages. Blanketing the target 

group, identified as youth on campus, and surrounding community with information and 

motivation to reduce or eliminate behaviors that put people at risk of HIV transmission 

was a part of the national strategy. 
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Contextual factors influencing the field study 

The setting of a field study means that as a researcher one encounters 

unanticipated challenges in both program and research implementation. These 

challenges provide the researcher with multiple opportunities to be resourceful 

and innovative in order to accomplish the study objectives. The challenge of how 

to get things done varies from one context to another and whenever the researcher 

is placed in a new environment the learning curve can be steep. These challenges 

are multiplied in resource constrained setting like sub-Saharan Africa.  

In Africa if you are going on a safari it is recommended you take a guide. 

The field study equivalent is to have a local champion, someone who knows how 

to get things done, is willing to go the distance, address barriers to 

implementation, and develop innovative solutions.  ICL provided champions at 

two levels. The ICL executive director Mike Mutungi was a research champion. 

His passion to measure outcomes drove the search for external funding sources to 

do baseline evaluation. His persistence resulted in ICL initiating and building 

relationships with the Population Studies Research Institute of the University of 

Nairobi and nurturing those relationships in order to obtain the proper academic 

affiliations that allowed me to obtain a work visa.  In addition the Egerton Staff, 

Bernard Barasa and Gladys Mulili were invaluable in developing creative 

solutions to the myriad of challenges that arose, including but not limited to 

initiating and building relationships with Egerton University administration and 

staff and the area AIDS coordinator, developing a workable randomization 
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scheme, identifying appropriate incentives for research subjects, mobilizing and 

training a volunteer research assistant staff, implementing procedures that actually 

worked for recruitment and follow up, and knowing when it was prudent to travel 

or not travel to campus during the post election violence chaos. For example, if a 

riot was happening in Nakuru town they notified everyone on the team about 

which parts of town to avoid and when it was safe to return. They backed up all 

implementation and financial data as attachments in a gmail account so they could 

access necessary information, file reports on time, and continue working from 

alternate locations (i.e., return to Nairobi if Nakuru was in chaos).  Their 

leadership and networking capacity were phenomenal and proved to be essential 

components to making things happen time after time.  

The collaborative priorities of ICL were part of both Kenyan and ICL 

organizational culture. The Kenyan environment was more communitarian than 

individualistic in nature. In the Kenyan context there was a critical relational 

aspect to getting things done. Greeting people and social conversations prior to 

“doing business” were part of showing respect, value, and honor. The buy-in of 

community leadership was essential not just something to be encouraged. 

Independent initiative, while valued, was inadequate to build the vast 

collaborative relational network essential to making progress and getting things 

done. This was true regardless of the task.  Obtaining permission to do a field 

study required many more meetings to talk to many more stakeholders than is 

typical of the US context. The collaborative approach went into delivery of the 
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curriculum. Outside speakers -important community leaders or experts- were 

invited to give training sessions. These arrangements were seen as important for 

strengthening collaboration even though they had the potential to reduce fidelity 

to curriculum.  

Research issues  

Field studies often are often implemented in a setting in which relatively 

few team members have research experience. This inexperience was an 

anticipated challenge of this field study and one of the unique privileges of the 

project. The field study provided an opportunity to build a framework for 

evaluation from the ground up.  ICL staffs were uniformly enthusiastic about 

learning research methods and that outweighed the relative disadvantages of their 

inexperience. However the multiple competing priorities for staff meant that 

meant that staff worked far over and above a 40 hour work week in order to get 

things done and that the teaching of research methods was primarily done on 

informal basis necessitating repeating concepts to who ever was available at the 

time.  

Field studies done outside the US may require approval from more than 

one Institutional Review Board (IRB). Ethics approval for this study required 

working with IRBs or Ethics Committees on two continents. ICL had never gone 

through a formal IRB process and ICL staff was educated on what was involved 

as we went through the steps together. This encounter with the IRB resulted in my 

development of a policy statement on IRB approval that was endorsed by the ICL 
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Board of Directors.  The formal IRB approval process was finalized only one 

week prior to the start of the study. Delays from the Egerton University ethics 

committee were understandable since a key committee member had his house 

burned down during the post election violence and was running a camp for 

internally displaced persons that served over 8,000 people. Finding this member 

for final signatures was a challenge, even though verbal approval had been 

received.  

Implementation issues  

Post election violence 

The post election violence had a profound impact on implementation and 

scheduling of the training. Funding for the peer education training was obtained in 

November and the plan was to start peer education training in January, 

immediately after Christmas break and the elections. This plan was thwarted by 

the post election violence which threw the county into chaos. Universities were 

not reopened in January. Universities had a considerable history for being hotbeds 

of political protests. In Kenya, student protests and riots had resulted in university 

closure a variety of times. The net effect, in a system in which there was no 

excess university level capacity, was that each time school resumed it delayed 

entry of the first year class until the previous cohort had completed their course of 

study. This had a cumulative effect over time and resulted in a 2 year gap between 

university acceptance and matriculation.  Given this history, the government and 

university administrations were reluctant to resume the university calendar. The 
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second semester start at Egerton was delayed by about 10 weeks in a series of 

cumulative postponements. The semester start was delayed even longer at other 

schools. These delays were announced by public notice in the two national 

newspapers and the 10 week time frame represents the cumulative delay. The 

delayed start dates usually were announced as a one week postponement. The net 

result was a series of about 8 different formal start dates being announced before 

the semester really began.  The one advantage of this delay was “found time” to 

complete the revision of the ICL curriculum. When it was safe enough for people 

in Nairobi to return to work significant progress was made and the curriculum 

revision and update were completed.  

When classes did restart at Egerton the security situation was tense. ICL 

staff at Egerton was asked to participate in rebuilding and reconciliation events on 

campus and the entire first week of the semester was dedicated to promoting 

peace and reconciliation. The political chaos had substantial tribal overtones. 

Kenya has more than 40 tribal groups. The presidential election had one major 

presidential candidate from a major tribe in western Kenya and the other major 

candidate was from a tribe from the central part of Kenya. Voting went along 

tribal lines. Accusations of fraud and violence went along tribal lines as well. 

The university setting, for many students, represented their first 

opportunity to function in a completely multi ethnic environment. Boarding 

schools for high school were the norm but they often had tribal representation that 

did not match the national mix. At the university roommates might be from rival 
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tribal and political groups. Egerton had always promoted an environment of peace 

and mutual respect but tempers were short and political debates prior to the 

election had been heated. Many faculty had publically stated their political 

positions and campaigned for candidates that were now in conflict.  

Security concerns were a significant factor for ICL staff. During the first 

weeks of the semester the entire area was under a curfew. The curfew posed 

special challenges for getting to and from campus, since the campus was located 

about a 30 minute drive from town. Recruitment for the study did not start until 

week 3 of the semester and took two weeks. The training time frame needed to be 

compressed in order to obtain at least one follow up study point prior to the end of 

the term. The compressed training schedule may not have been optimal from a 

delivery standpoint but all material was covered and the compressed time frame 

did not seem to adversely affect student interest and in fact probably improved 

attendance at training.  

The post election violence posed substantial barriers to the implementation 

and delivery of the training but all the training was completed. After classes 

began, the campus was a stable environment.  The educational mission moved 

forward relatively unimpeded, in spite of the ongoing turmoil in the surrounding 

community. The major implementation challenge was to get training and research 

staff safely to and from campus. Other than adjustments to the training schedule, 

the post election violence did not seem to have a direct impact on study outcome 

processes. All data were obtained for all the follow ups. However, the question on 
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tribal affiliation was deleted from the questionnaire because of concerns it might 

cause offense in the sensitive post election context. This was an important 

deletion since certain traditional tribal practices were known to increase the risk 

of HIV transmission.  

Funding  

Funding issues presented a challenge generally more common to field 

studies than political chaos.  The initial start date for the study was to be 

September 2008. This time frame made optimal use of the academic calendar to 

facilitate the training and follow up of a cohort of peer educators. Retention of 

participants in both intervention and control group would be enhanced by 

following them through a single academic year. Those start dates turned out to be 

impossible to implement. All ICL programs were at the end of a multi year 

funding cycle and no training of new peer educators was occurring. To complicate 

things further, just prior to my arrival the cash flow limitations related to being at 

the end of the funding cycle necessitated the layoffs of multiple staff members. 

While many grants proposals had been submitted to multiple agencies and some 

had been approved cash flow was at a standstill.  Most of the remaining staff 

members were working at half salary.  Grant writing, not research, became the 

first priority for all.  

Program disruptions due to due to short term funding cycles represented a 

common challenge for end implementers of HIV prevention programs.  Programs 

funded by development partners often had a multi year cycle and a yearly renewal 
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process. Funding was never guaranteed from year to year. The renewal process 

was arduous at best. Development partners often represented a long chain of 

contractual agreements in order to deliver HIV prevention messages at the local 

level and there were many places along the food chain (from the US congress to 

USAID to national councils to regional coalitions tasked with implementation) 

where people could adjust priorities causing program funding to be changed or 

eliminated.  

This was certainly the case for ICL. The U.S. Agency for International 

Development  (USAID)  selected Family Health International (FHI) to lead 

implementation of the AIDS, Population, and Health Integrated Assistance 

Program (APHIA II) in Kenya's Rift Valley and Coast Province. This project was 

in its second phase and ICL was to be added as a new expansion of services to the 

Rift Valley region in the multi year cycle of phase II. The initial proposal for 

training peer educators in the Rift Valley Province was developed to train 100 

peer educators at a single site, Egerton University. Training 100 peer educators at 

Egerton University met the original APHIA II goals for training of peer educators 

and dissemination of HIV prevention messages. However, in November prior to 

the signing of the contract significant changes to the program were requested 

owing to changes in the APHIA II implementation policy. The APHIA II goals to 

make certain there was program in all districts was now being interpreted to mean 

the program needed to be in at least three areas in the same year, not in the same 

multi year project. The originally agreed upon proposal expanded to a new site 
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each year, with Egerton University being the focus of year one. The plan was to 

continue the program at Egerton and add a new site within the Rift Valley 

Province so that all three districts would be covered over the course of the multi 

year proposal.  APHIA II’s change in interpreting the policy resulted in a 

catastrophic blow to the research design.  The number of peer educators that the 

funding could cover at Egerton was reduced from 100 to 30. The requirement to 

train peer educators on three sites and also greatly stretched staff in terms of 

implementation logistics. It was not feasible to try to run the study using three 

separate sites with three separate institutions, especially since the other 

institutions were substantially different in terms of their scope and mission. One 

was a private Christian university and the other site was an agriculture technical 

school. Fulbright research funds originally intended to support a multi level study 

looking at students nested within peer educator led small groups (BCCGs) had to 

be shifted in order to fund at least the minimal number of peer educators that 

would justify doing the study at all. The proposed multi level study needed to be 

abandoned in order to shift resources to fund the training of 100 peer educators.  

Another funding challenge was the type of accounting procedures required 

to work within the cost reimbursable contract that functioned using US style 

procedures.  The US style system with strict accountability made sense from an 

American perspective but was a challenge as it interfaced with cash based 

economy. Many small businesses, such as those people who delivered milk or 

who ran a small transportation service were not officially registered. These small 
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businesses did not have a Kenyan tax identification number and did not give 

receipts, even if they offered excellent service for the lowest price. However, no 

program funds could be reimbursed on the cost reimbursable contracts without 

receipts that had a company name, address, and tax ID number.   Accounting 

procedures US style made getting things done much harder. The informal 

economy was the way to get things done efficiently and cheaply.  For example 

staff could not get reimbursed for transportation when they used the public system 

because these vans or matatus did not give a “proper receipt” Allowable versus 

billable expenses also required organization policy infrastructure which was under 

revision to meet specific funder requirements. A large amount of staff time was 

required for training in accounting procedures, use of Quickbooks accounting 

software, and policy changes to comply with funder requirements.  
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THEORETICAL FOUNDATIONS AND LOGIC MODEL 

In order to develop a logical framework for understanding the major study 

questions it is valuable to review the theoretical foundation for health promotion 

in general and to explain how these theories have been applied to HIV prevention 

in particular. The theoretical framework guides one in determining what areas 

need to be covered in the intervention and also provides a foundation for 

organizing measurement. Some theories are explanatory and describe reasons why 

a problem exists. Other theories attempt to explain the process of behavior 

change.  

A group of conceptual “families” of theories in HIV/STD prevention have 

been identified by St. Lawrence and Fortenberry (St Lawrence & Fortenberry, 

2007) and their classification provides a helpful summary of the conceptual 

domains that are applied to the HIV prevention arena. These domains include 1) 

psycho-educational approaches stressing information provision and acquisition; 2) 

cognitive theories that emphasize decision making as an internal process; 3) 

behavioral models based on principles found in learning theories, 4) motivation 

and emotional arousal theories; 5) social marketing and social influence theories; 

6) the stages of change or transtheoretical model; and 7) theories that integrate 

more than one of these domains into a single model like the Information-

Motivation-Behavior model. It may be the case that even when the theoretical 

foundation or rational for interventions differ, the impact will be similar because 

the intervention procedures are actually similar (St Lawrence et al., 2001). 
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Interventions may also differ markedly in the population they seek to 

serve and their level of intensity (in terms of staff, costs, training, time) as well as 

in their theoretical foundation. Optimal HIV prevention efforts need to address a 

broad spectrum of people, from those at who are uninfected with low risk 

behaviors to those who are already infected and exhibit high risk behaviors. The 

level and intensity of coverage of a given intervention may also differ based on 

differences in goals. Given the heterogeneity of determinants of HIV/STD 

acquisition and the variation in relevant outcomes, it is worth considering just 

how much impact one should expect from any single intervention. The rational 

for a multi level or multi pronged approach, linking multiple interventions at 

many levels to culminate in a positive synergy over time is a goal of the 

centralized “Three Ones” administrative approach encouraged by United Nations 

General Assembly Special Session (UNGASS). 

Peer Educator Model 

ICL had a practical and iterative approach in developing the content of the 

peer educator training. The ICL staff had extensive experience with and input 

from students about their needs related to reducing sexual risk behavior. In 

addition, ICL staff was very knowledgeable of the university community and how 

it functioned. ICL’s theoretical foundation integrated features from several 

conceptual domains. The major theoretical foundation for any peer education 

model is the Diffusion of Innovation Theory (Rogers, 1995), which is in the 

conceptual family of social learning theory.  However, the theoretical basis for the 
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training of “peer opinion leaders”, those individuals who will model change in the 

target community, was eclectic, gathered primarily from the psycho-educational 

and cognitive theoretical domains. Training peer educators applies a high 

intensity low coverage approach to a target population with the hope that those 

getting the high intensity program will spread the news facilitating broad 

dissemination of the prevention message. 

Peer education models are widely used in prevention programs because 

peer education models can effectively leverage limited resources. Young people 

tend to spend a large amount of time interacting with other youth similar to 

themselves, making it easier for peer educators to effectively recruit and train 

others. They can reach out through their social networks and often are better 

positioned than trained professionals to address sensitive topics about sexual 

health. Peer educators are able to serve as role models and have the potential for 

continued influence after formal programs are finished. Training peer educators 

builds capacity at the local level and can enhance sustainability of a program. Peer 

educators also can provide prompt feedback to curriculum developers as they can 

easily determine whether prevention messages are connecting with the target 

population (1999). 

Peer education programs have been tried in a variety of health related 

areas   including reproductive health. Several  studies have examined the use of  

peer educators or popular opinion leaders for HIV prevention in the US (Kelly, 

2004) (Kelly et al., 1991) (Kelly et al., 1992) (St Lawrence et al., 1994). A recent 
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review of school based sex education and HIV prevention interventions in 

developing countries, however, identified 22 studies in only two of which the 

interventions were completely led by peers (Kirby et al., 2006). Understandably, 

the peer education model may not be appropriate for youth in lower primary 

grades; however, evaluations point to their potential for effectiveness with older 

students. One study of an HIV prevention program for high school students 

compared peer educators to teachers. The results demonstrated that students in 

both groups showed improvements in skills, knowledge, attitudes and risk 

perception. The peer-led group showed a 6.7% (95% C.I. 1.9-11.5) greater score 

improvement in knowledge. Neither group, however, showed improvements in 

reported condom use or number of sexual partners (Borgia et al., 2005).  A 

program in Cameroon used a separate-sample pretest-posttest control group 

design to assess the impact of a peer educator HIV prevention program. Youth, 

age 10-25, were sampled at baseline and at 18 months. Multivariate analysis 

demonstrated that those exposed to peer educators were  two times more likely 

than those in control groups to report using condoms (SE 0.39, p< 0.001) (Speizer 

et al., 2001). Peer education projects in Zambia raised community awareness of 

HIV/AIDS and increased basic knowledge of HIV/AIDS. Some anecdotal reports 

indicated that certain traditional practices that contributed to the spread of the 

virus were being modified (Hughes-d'Aeth, 2002).  

The ICL program is a peer education intervention focusing on the campus 

community and nested with in the context of the social interactions of students. 
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Public opinion leaders are recruited from the student body into the peer educator 

training and instructed in how to facilitate discussions on sensitive sexual topics, 

address risk-related attitude, norms, intentions, and beliefs, use role play to gain 

risk behavior refusal skills, illustrate common risk scenarios on campus and ways 

to respond that reduces or eliminates risk for HIV acquisition. Peer educator 

trainees practice to gain confidence in promoting positive HIV prevention 

messages to others. Peer educators are taught to use stimulus cues like logos or T-

shirts with prevention messages, or larger themed recreational activities as 

conversation starters between the peer educators and others in the social/sexual 

network of the campus community.  

  ICL Curriculum Development and Content 

The specific content of the peer education training had evolved since 2003 

thru at least three revisions by an iterative and eclectic process which attempted to 

incorporate best practices in HIV prevention (Nation et al., 2003) (2003a)  

(Rotheram-Borus et al., 2009), the multiple heterogeneous determinants of HIV 

risk, and balance feedback from staff, students, input from several different 

consultants, the priorities of the NACC, and socially relevant environmental 

changes.  

ICL developed a hierarchical message that emphasized risk elimination 

and incorporated a range of risk reduction strategies. This model was based on the 

“ABC” approach to preventing the sexual transmission of HIV.  Abstinence from 

sexual activity, being faithful to a single partner, and correct and consistent 
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condom use were three key behaviors known to reduce or prevent the sexual 

transmission of HIV. This approach reflected the growing scientific consensus 

that a comprehensive response is essential to curtail the continuing spread of HIV 

(Hallett et al., 2006; Stoneburner & Low-Beer, 2004; Green et al., 2006). ICL 

used a theoretical framework aimed at training students to: (1) have accurate 

knowledge about HIV/AIDS; (2) implement strategies to personally reduce or 

eliminate their risk of HIV/AIDS acquisition; (3) implement interventions among 

their peers to reduce or eliminate an individuals’ risk of HIV/AIDS acquisition; 

(4) strategically influence organizations and institutions to implement policies that 

reinforce sexual health and reduce sexual violence; and (5) organize events to 

promote voluntary testing and counseling and testing (VCT). 

During the time in early 2008, when the nation wide ICL program was 

shut down because of  post election violence, the curriculum was revised, 

resourced, and medically updated into its current 32 hour format (2008a) (2008b). 

The ICL curriculum platform was interactive and multimedia. It utilized multiple 

methods of learning including interactive lecture, small group discussions, 

brainstorming and role-playing. It emphasized the practical use of life skills 

essential to maintaining sexual health.  

The curriculum was developed for delivery in sixteen sessions. Each 

session was about 2 hours long. Ideally, sessions were to be delivered two times a 

week for 8 weeks. Life skills were considered essential elements and were 
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embedded in the curriculum. A separate Life Skills Index allowed one to identify 

where life skills were taught.  

The ICL curriculum presented sessions on abstinence, being faithful, 

correct and consistent condom use, assertiveness, refusal skills, interpersonal 

communication, negotiation skills, decision-making, gender stereo-types, sexual 

violence and empowerment. Sexual responsibility was addressed in three sessions 

with one session on the role of abstinence, one on the role of faithfulness within 

sexual partnerships, and one session devoted to correct and consistent condom 

use. One session was given on reproductive health information and included male 

and female reproductive physiology and specific information on contraception. 

The potential role of alcohol and other substances on sexual decision making was 

also the topic of one session. One session gave training on HIV and other STDs 

routes of transmission, symptoms, sequelea, and treatment options. An entire 

session was devoted to addressing topics relevant to persons living with HIV and 

another session taught about HIV testing. As part of the practical skill 

development, those in ICL training helped set up and promote HIV testing on 

campus through specific outreach events. Beyond training in life skills, the 

curriculum worked to instill character and universal values in those it trained.  

The training included practical instruction in using “Blitz Cards” a post 

card sized stimulus cues as conversation starters. The cards contained a direct and 

simple HIV related education or a prevention message. Blitz cards were used to 

facilitate opportunity for those in training to talk to school mates one on one about 
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HIV prevention topics.  The timing of Blitz Card use which began in Session 3 

and was used in multiple sessions, allowed trainees to learn how best to engage 

classmates, from the experience of others in the group.  

The social context also had an influence on the most recent revision of the 

curriculum. The inclusion of a session on respect and the value of diversity 

reflected the trauma Kenya was experiencing related to the post election violence. 

Many funders of HIV prevention wanted to address some of the structural 

elements known to affect HIV transmission. The ethnic violence, political 

instability, and ensuing chaos, with hundreds of thousands of displaced persons, 

were clearly identified as perpetuating a context in which HIV could easily 

spread. The session was added at the request of government for all civil society 

organizations to do what they could to promote respect between people groups.  

The primary objective of the session was, “To recognize the need to stand 

together for truth and justice, and to affirm the value and honour of all human 

beings regardless of race, ethnicity, social class, gender, religion or political 

affiliation” (2008a). The addition of this session fit well within the ICL 

organizational commitment to be a part of the solution, their mandate “Our 

mandate emanates from principles drawn from the Word of God” and 

employment guidelines, “ I Choose Life-Africa provides equal employment 

opportunities to all employees and applicants for employment without regard to 

race, color, religion, sex, national origin, age, disability, marital status, sexual or 
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political orientation, or HIV status as in accordance with applicable local laws” 

(2007).   

The ICL peer education curriculum used an interactive educational style 

radically different from the dominant educational approach in Kenya. The 

traditional Kenyan approach is formal, directive, and authoritarian in nature. 

Large class sizes in which rote memory takes precedence over critical thinking is 

the norm. This interactive style of engagement was part of the “buzz” on campus 

where ICL was known as a place to have fun, food, and friends, thus providing a 

place for positive relationships.  

It was the expectation that in addition to spreading HIV prevention 

messages one on one, trained peer educators would form small groups to reinforce 

HIV prevention messages. In one session the peer educators were taught how to 

engage other students on campus by forming one or more behavior change 

communication groups (BCCG). The groups, consisting of 10 to 12 students, were 

to be constructed around a common interest area. The common interest or activity 

ranged from Salsa dancing to financial planning to hiking. Each group had a goal, 

however, of providing about 45 minutes per session of accurate information on 

preventing HIV/AIDS, in conjunction with building an environment conducive to 

supporting and sustaining reductions in risky sexual behavior. The trained peer 

educators also recruited the students in their small groups to assist in providing 

HIV prevention messages to the entire student body through a variety of large 

thematic event. 
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Delivery of the ICL peer education training curriculum required a large 

number of people, because only a small amount of the curriculum was delivered 

in a large group-lecture type setting. Much of the manpower to run training came 

from students who had applied for the role of peer educator supervisors (PES). 

The PES were usually students that had previously graduated from the ICL peer 

education training, had experience functioning as peer educators, had practical 

experience delivering HIV prevention messages, and running ICL events. Peer 

educator supervisors were supported with additional training in small group 

facilitation, organization and management skills and administrative procedures 

prior to beginning to train a new cohort. The PES also gave direction to the 

BCCGs, assisting the newly graduated peer educators in constructing clear 

semester work plans, helped with any implementation challenges, and generally 

provided ongoing support and encouragement through face to face meetings, text 

messages, and phone calls. 

Stakeholders, outside the paid and volunteer ICS staff, were also recruited 

to participate in the training and given a role in curriculum delivery. Regional 

and/or local “experts” like the director of the AIDS Control Unit would be invited 

to give a session within their area of expertise. A nurse or physician who worked 

with youth might teach the large group aspects of the session on reproductive 

physiology. A person infected with HIV might talk about that experience during 

one session in a large group or if several PLWHA were available to volunteer 

they might each join together with the small group facilitators to discuss how to 
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live positively with HIV. Other examples of the high value of collaboration 

included bringing in a university administrator to talk about rape on campus 

during the session on sexual violence, or having someone from campus health talk 

about HIV testing. The quality of these invited “experts” varied. The staff 

routinely gave invited speakers the curriculum for their session as a guide of 

important topics to cover, but strict fidelity to the key message and objectives was 

not compulsory. The curriculum revision also contained suggested interview 

questions for use with and debrief questions for the facilitators to use in small 

group guided discussion after meeting with PLWHA. 

The interest in community collaboration extended to the graduation event 

to which multiple regional health personnel and campus dignitaries, like the Dean 

of Students, Mr. and Miss Egerton University, the director of the district AIDS 

control unit and other health care professionals were invited to celebrate. These 

dignitaries all made speeches to encourage the students to make good personal 

choices and share the news of what they had learned about how to reduce and 

eliminate risk of HIV infection. The event included lots of music and culminated 

in the presentation of Certificates of Completion.  
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THE THEORETICAL BASIS FOR MEASURED VARIABLES 

Since HIV is primarily sexually transmitted important measurement 

outcomes span the spectrum of human sexuality, which encompasses 

communication, compatibility, conflict, coitus and contraception. It includes 

attitudes, values, feelings, and behaviors. Multiple disciplines have studied 

sexuality and measured sexual behavior both as an input and an outcome and vast 

knowledge on the topic has accumulated. One can see the study of sexual 

behavior in psychology, sociology, biology, medicine, public health and the law. 

Each different discipline brings a different perspective to the study by focusing on 

different areas of the larger picture (Reiss, 1982). Each different theoretical 

approach does the same. The research endeavor by nature requires reducing 

complex phenomena into smaller simpler sections for study. Each theory’s 

specific perspective may lead to different decisions about what is deemed 

important to measure.   

Constructing survey questions and instruments is a difficult process. The 

dominant body of social science research is based on interviews and 

questionnaires, for which “no gold standard” exists. A questionnaire or set of 

items may return consistent results (reliability) but not be valid. Validity is the 

degree to which a set of items measures what it is intended to measure (Sechrest, 

2005). Many of the constructs identified as important by the different behavioral 

theories are incompletely specified. Beliefs, intentions and attitudes about sex can 
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easily be seen to map onto multiple component parts. Construct validity is 

difficult to measure and assess and can only be established by meticulous 

scholarship. Meticulous scholarship to move toward a “gold standard” has not 

been the norm in the social sciences. Rather the tendency is to view measures 

based on the sample at hand. Reliability is likely to be viewed in terms of test-

retest results or by administering the measure in different populations and 

reporting measures of internal consistency.  

ICL’s eclectic theoretical model posed challenges for the development of 

the measurement model. One advantage of an unambiguous theoretical model is 

the direction it gives to measurement. However, the determinants of HIV/STD 

acquisition are heterogeneous and the curriculum reflected that. In order to 

measure prominent aspects theory underlying different models measures were 

incorporated along with information abut measurement variability gained from 

examining the previous ICL baseline studies (Adam & Mutungi, 2007).  

Three families of theories formed the foundation of the ICL curriculum, 

psycho-educational theory, cognitive theories and social learning theory. 

Measured items that formed dependent variables were identified from 

components of the curriculum. These components represent outcomes of interest 

from each of these theories.  

Psycho-educational theories stress information provision. Information is 

recognized as necessary to but often insufficient to influence attitudes and 

behaviors to the point of changing behaviors (St Lawrence & Fortenberry, 2007). 
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Knowledge questions can assess a broad range of HIV related domains ranging 

from common HIV transmission routes, to debunking myths, to assessment of 

how to reduce risk for acquiring or transmitting HIV.   

Cognitive theories like The Health Belief Model have shown utility in 

explaining HIV/STD risk behavior (Brown et al., 1991). The Theory of Reasoned 

Action proposes that an individual’s attitudes, beliefs, and perceptions of peers’ 

attitudes interact to form an intention to behave in a certain manner (Fishbein, 

2008) (Fishbein, 2000). The measurement scales for belief, attitudes, and 

intentions flow from this theoretical foundation. Five of the scales used in the 

survey were aimed at measuring beliefs, attitudes or intentions. The stigma scale 

could also be considered under this theoretical umbrella as stigma is a cognitive 

internal process that has external manifestations.   

Social Learning theory explains that new behaviors are acquired through 

observational learning by watching others, paying attention to the consequences 

of their behaviors, and imitating behaviors that lead to positive consequences. 

Much of the curriculum is devoted to modeling and practice of the skills needed 

to act on decisions to reduce risk. Time is spent practicing refusing risky sex 

through role play and skits. The curriculum also attends to cognitive skills like 

problem solving and risk assessment. The refusal skill scale and the risk 

assessment scales fit best under this domain.  
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Development of the survey instrument 

The survey instrument was developed by focusing on key content domains 

of the curriculum and adding assessments of participant characteristics that had 

been shown to influence sexual behavior in the literature. Unfortunately, the 

dominant body of social science research in HIV prevention is based on items or 

scales of constructs, for which “no gold standard” exists.  Given the lack of 

universally accepted scales the selection of items or scales was prioritized as 

follows: Where possible, questions were drawn from published work on scale 

development. Next items were selected based on recommendations from known 

experts in the field or international bodies like the Joint United Nations Program 

on HIV/AIDS (2000b). Items that had been utilized in other settings to measure 

HIV programs had the advantage of previous field testing in English speaking 

subjects, even if the items were not used in an African context. Finally some items 

were included in order to correspond to questions in the Kenya Demographic 

Health Survey (2003b), and for potential comparison to baseline surveys that ICL 

had done previously.   Because the Egerton program was funded by The 

President’s Emergency Plan for AIDS Relief (PEPFAR) attention was also given 

to The President’s Emergency Plan for AIDS Relief: Indicators, Reporting 

Requirements, and Guidelines for Focus Countries (Kates & Nieburg, 2005).  All 

survey items were evaluated for clarity, comprehension, and contextual relevance 

by a group of ICL staff. The staff review resulted in wording changes on many 

items. The survey was pilot tested by a small group of volunteers to identify the 
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time required to complete the instrument. Some items that were part of more 

established scales were dropped based on a concern from the Kenyan IRB that the 

survey was too long.   
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METHODS 

Overview of study design 

A randomized controlled trial was planned to assess the effectiveness of 

the I Choose Life peer education training. University students were randomized to 

intervention or control groups and given a pre test survey assessing attitudes, 

intentions, knowledge and behavior.  Follow up surveys were given at 3 intervals 

during the 6 months following the training.  Following the convention of 

Campbell and Stanley (Campbell & Stanley, 1963), the design of the experiment 

can be displayed as: 

R    O    X    O   X     O   X   O intervention group 

R     O           O           O       O    control group 

The original plan was to deliver the training by providing 2 sessions of the 

curriculum per week over 8 weeks. Post election violence delayed the start of the 

semester by 10 weeks and ongoing security issues made getting training staff to 

and from campus problematic. The delivery schedule was compressed to allow 

completion of all 16 sessions over a 4 week time frame. Two all day trainings 

were scheduled on Saturdays, and 4 sessions were delivered each Saturday.  The 

compressed schedule allowed more of the training to be completed during 

daylight hours when security issues were less of a concern. Any student who was 

unable to attend a session had to report to ICL staff and an individual makeup was 

scheduled prior to the next session.  
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Study site  

Egerton University is located in the Rift Valley, about a 40 minute drive 

outside of Nakuru, Kenya’s 4th largest city. It was founded as a farm school in 

1939 by Lord Maurice Egerton of Tatton, a British National. In 1950, the school 

was upgraded to a College. In 1987, Egerton was fully established as a University 

through an Act of Parliament. Egerton offered multiple degree programs 

including a wide range of graduate programs, but was well know for excellence in 

agricultural areas. Egerton students were placed there based on national entrance 

exams conducted by the Joint Admissions Board, a national body supervising 

university admission country wide. Student preference as to courses of study or 

location of university played a minimal role in placement, thus ensuring the 

student body at Egerton was representative of the national university student 

population. The ICL program had been at Egerton in the past and the 

administration was saddened when program funding ceased. After a three year 

hiatus the administration was very supportive of having the ICL program resume.  

Nakuru and the Egerton University area were hard hit by the 2007 post 

election violence.  Many camps for internally displaced persons (IDP) were in the 

area and some camps contained as many as 30,000 persons.  Students were among 

those displaced and some returned to the university directly from displaced person 

camps.  

The start of the semester was delayed from early January until mid March 

due to the violence. As the situation stabilized, Dr. Rose Mwonya, deputy vice 
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Chancellor of Egerton worked with local authorities to create undercover sting 

operations against gangs and local militia to ensure safety of students especially 

women traveling to and from campus. These sting operations resulted in the arrest 

of members of the Mungiki, a Kikuyu militant fringe group that was responsible 

for shutting down local transportation, killing non-Kikuyu persons, and harassing 

women.  When school did resume, the campus leadership devoted the first days of 

the semester to peace building activities promoting a safe learning environment 

and attempted to lead the surrounding community in reconciliation.  

Eligibility/Exclusion Criteria 

Those who were enrolled at Egerton University as full time first or second 

year students were eligible to participate. Engineering students who had a 

required 5 year program were also allowed to participate as they would be on 

campus for an additional two years. Students enrolled at the university level in 

Kenya were all at an age of full legal consent.  

Recruitment 

Study participation was strictly voluntary. Students were recruited using 

information posters and word of mouth, over a three week period in March and 

April 2008. During the recruitment period the entire area was under curfew 

causing all transport to and from campus to cease by 7pm.   On campus activities 

were extremely limited during this period.  
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Students who were interested had to complete a written application and 

answer questions about their motivation for becoming a peer educator, personal 

experiences that might influence their delivery of health prevention messages, and 

leadership experiences. All applications were reviewed by the research team and 

all applications that appeared credible were accepted.  I Choose Life training was 

highly regarded by students and certification as a peer educator was seen as 

beneficial for job placement after graduation. When it was announced that only 

first and second year students would be allowed to participate some third and 

fourth year students were irate and complained that their exclusion was unjust. 

Two third year students falsified their application in order to gain entrance. Their 

deception came to light at the information and pretest session on April 17th and 

these students were excused from participation prior to completing the initial 

pretest. 

Applicants were notified by text message and invited to attend an 

information session held April 17, 2008. At the information session the purposes 

of the study were explained, the randomization process was explained and all 

students were invited to sign an informed consent for participation. 

Randomization and pretest administration took place immediately following the 

information session.  

Randomization  

Participants were placed into two groups based on the day of their birth 

(odd or even). National identification cards were used to document of date of 
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birth.  Participants whose day of birth was recorded as 00 were placed in the even 

group. The groups were randomized to intervention or control by a coin toss that 

was done publically so everyone could witness the process and attest to 

impartiality. Students who formed the control group were to be given priority for 

the next ICL peer education training which was planned for the following year.   

All participants were asked to fill out a form containing their personal 

contact information and the names and phone numbers of three people who knew 

them. The form ensured the research staff’s ability to contact them in the event 

any of their information changed during the summer holidays or the possible loss 

or theft of their cell phones. Participation incentives in the form of a snack were 

given to both the control and the intervention group after completion of the 

survey. Those in the control group were given a card with about $0.75 of phone 

credit to facilitate the ability of research staff to stay in contact with the 

participants and notify them of the date and time of the follow up has surveys. 

This amount of money was sufficient to send about 20 text messages.  

Data collection and data entry procedures  

Data collection and data entry followed the same procedures at each 

survey administration. Participants were notified via text message two to three 

days prior the scheduled survey administration. They were again notified of time 

and place on the day of the survey administration. ICL staff made follow up 

phone calls to check with a sample of participants to make certain the text 

messages went through and that the participants had been notified.  
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Participants were checked in by name from attendance lists developed 

from the signed informed consents. At the time of admission to the room where 

the survey was being administered they were asked to fill out or updated their 

contact information sheet.  Check in sheets and contact information that contained 

participant names were kept separate from the surveys in order to protect 

confidentiality and no names or specific identifying information was ever placed 

on the survey. Surveys were separated into intervention and control group by 

paper color at pretest and given to the appropriate group. White paper with a label 

signifying intervention or control group was used for all follow up surveys 

because of expense. 

 Students turned their completed survey in to research staff. Prior to 

receiving their participation snack all participants were asked to page through 

their survey and see if they had by accident left anything blank and were given the 

opportunity to complete any missing items.  

Students who were 20 minutes late to scheduled follow ups were notified 

by phone and invited to come participate as soon as they could. Sometime as 

many as 20% of participants would arrive after receiving these phone calls. 

Participants who did not show were contacted to schedule an alternate time they 

could take the survey in the ICL campus office. ICL staff tracked down students 

for the week following a survey administration in order to optimize participation.  

After surveys were collected they were placed in a box and transported to 

Nairobi for data entry. At the ICL offices in Nairobi a group of four trained data 
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entry staff used EpiInfo to enter all survey responses. All data were double 

entered and inconsistencies were rechecked to minimize data entry errors.  

Matching unique identifier information and process  

Each participant developed a password to facilitate linking the surveys 

across the different follow up times. Password prompts were suggested on each 

survey but participants had the option of choosing an alternative consisting of a 

series of 9 numbers and letters. One hundred eighty one subjects were able to be 

matched on two or more surveys and 74% of individual matched on all 4 surveys. 

Data Analysis  

Data were analyzed in SPSS using Linear Mixed Models (LMM) as this 

type of modeling approach allowed a more flexible framework for modeling 

repeated measures. LMM also facilitates inclusion of subjects with incomplete 

data. More traditional analysis procedures like ANOVA require listwise deletion 

of an entire subject if any one of the follow up observations is missing. Using LMM 

helps to maximize power and minimize bias due to loss of subjects. One other 

advantage to this approach is that in the event that if distributions depart from 

normality, several modeling options are available for analyzing outcomes with other 

types of distributions. SAS was also utilized to analyze two dependent variables that 

had a Poisson distribution, as this statistical package had the ability to use General 

Linear Mixed Models on a Poisson distribution without the need to transform the 

variable (Singer & Willett, 2003) (DeLucia & Pitts, 2006). 
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Missing Data  

There was relatively little missing data and patterns of missing data 

reflected skip patterns in the survey instrument. Questions about attitudes 

intentions, and knowledge had a missing data rate of less than 1%. For these items 

missing data were imputed for each individual based on their mean score on that 

scale. For sexual behavior questions when a question was asked more than one 

time, logical imputation was done based on a set of standard rules.   

Ethical concerns: Human subjects oversight and processes  

Institutional Review Board (IRB) approval was obtained from the 

University of Arizona and from the Egerton University Ethics Committee. The 

Egerton University Ethics Committee gave verbal approval to proceed and final 

written approval was obtained in April of 2008. Written approval was delayed 

because of post election violence. One of the Committee Members had his 

residence burned and was also involved in running a camp for over 8,000 IDPs 

causing some delays in the final written authorization.  

Dependent variables 

Beliefs 

Both the Theory of Reasoned Action and the Health Belief Model view 

behavior as an outcome of beliefs. The two questions on beliefs were selected 

from the All About Youth (AAY) HIV prevention project.  The AAY project was 

awarded to the University Of Texas School Of Public Health by the Centers for 

Disease Control and the measures were developed by a panel of 10 experts 
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working the field of HIV prevention. The final belief items selected did not 

represent the scales developed AYY project because the Egerton IRB had concern 

about the survey being too long. Since beliefs were not emphasized as much as 

other content areas in the curriculum, reducing the number of belief items seemed 

reasonable.  

Beliefs were assessed by using two items:  

(1) I believe it’s OK for people my age to have sex with a steady 

boyfriend or girlfriend.  

(2) I believe condoms (mpira) should always be used if a person my age 

has sex if the girl DOES NOT use birth control

Condom Attitudes  

 (emphasis in the original).  

The response options ranged from 0 “strongly disagree” to 4 “strongly 

agree.”  

Attitudes about condoms and condom use have been studied extensively in 

multiple contexts but no “gold standard” exists (Noar et al., 2006). It has been 

determined that those with positive attitudes about condoms are more likely to use 

them. Maswanya and colleagues (Maswanya et al., 1999) studied attitudes about 

condoms in high school and university students in Tanzania and found that 

positive attitudes about condoms were related to their use.   Magnami et al.  

(Magnani et al., 2002) demonstrated that having positive attitudes about condoms 

was associated with a higher likelihood of having used condoms at the “most 

recent” sexual encounter.  Males who reported that a condom was easy to use 
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were 2.6 times more likely to report having used a condom: males who thought a 

condom should be used every time to avoid AIDS and those who thought many 

members of their community used condoms were about 1.4 times more likely to 

report having used a condom. The condom attitude items were loosely patterned 

after the work by St. Lawrence and colleagues (St Lawrence et al., 1998) (St 

Lawrence et al., 1999).   

Four items were developed to be representative of the 29 items in original 

scales. The complete original scales were not used owing to time constraints and 

interest in measuring other domains (Cronbach & Gleser, 1957).  The items were:  

(1) I can tell my partner; “No sex without a condom;”   

(2) Using a condom shows that I care about myself and my partner;   

(3) Condoms can’t be trusted to protect you against HIV;  

(4) If I suggest we use a condom my partner will suspect I have HIV.  

The response options ranged from 0 “strongly disagree’ to 4 “strongly 

agree”.  Items were recoded as necessary so that a higher score on the scale would 

indicate a more positive attitude toward using condoms.  

History of previous HIV testing 

Voluntary counseling and testing for HIV (VCT) was an important 

APHIA II and MEASURE monitoring indicator of prevention efforts. Getting 

people tested for HIV was a focus of the ICL curriculum and two sessions were 

devoted to explaining the benefits of HIV testing and/or explaining how to 

mobilize students to get tested. Studies have shown that persons who have had 
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VCT decreased unprotected sex with non-primary partners. HIV infected men 

decreased unprotected intercourse with primary and non primary partners, and 

HIV infected women decreased unprotected intercourse with primary partners  

(2000a) (Marum et al., 2006). Even in areas where antiretroviral treatment is not 

available VCT can allow people both to plan for the future and obtain peace of 

mind. HIV testing was assessed by the question, “Have you ever been tested for 

HIV?”  Response options were “yes” and “no.”  

Intentions 

 
Intentions are considered precursors of behavior in the Theory of 

Reasoned Action (St Lawrence & Fortenberry, 2007). Intentions have predicted 

condom use and decreases in the number of sexual partners (Basen-Enquist K & 

Parcel GM, 1992) . Intensions were divided into two subscales one examining 

intentions to use a condom or birth control in the future and the other measured 

intentions to have sex in the future.  The items were: 

(1) Do you intend to use a condom (rubber) when you have sex?;  

(2) Do you think you will actually use birth control when you have sex? 

 (3) If you were going to have sex, would you prefer to use a condom?;  

(4) Do you intend to use birth control when you have sex?;  

(5) Do you think you will actually use a condom when you have sex?;  

 (6) If you were going to have sex, would you prefer to use birth control?; 
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(7) Do you think you will have sex (or have sex again) before you are in a 

serious relationship or in love?;  

(8) Do you think you will have sex (or have sex again) before you are 

finished with university?;  

(9) Do you think you will have sex (or have sex again) during the next 

year?;  

(10) Do you think you will have sex (or have sex again) before you get 

married?  

The intension items were adapted from the All About Youth survey 

developed by the University of Texas School of Public Health to measure 

outcomes of an intervention study for HIV prevention in youth. The response 

options ranged from 0 “strongly disagree” to 4 “strongly agree”.  

Knowledge  

 
 The ICL team felt that knowledge was very important and 

anecdotally knew of much misinformation on campus. Knowledge was deemed 

necessary but insufficient to change behavior. ICL baseline surveys had included 

only four knowledge questions that had been adapted from the Kenya 

Demographic Health Survey (2003b). Baseline surveys demonstrated that about 

90% of university students knew the correct answer on these knowledge questions 

(Adam & Mutungi, 2007). Not surprisingly this proportion was substantially 

higher than in the general population in which 47% of men and 34% of women 
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aged 15–24 who were surveyed correctly described the ways HIV infection is 

spread and rejected popular misconceptions about transmission. 

 In order to increase variance in scores on the knowledge questions, 

additional items were selected from instruments that had previously been used in 

a similar age group including the Kenya Demographic Health Survey, Zimet’s 22 

item AIDS knowledge scale  (Zimet et al., 1993), and questions culled from the 

Handbook of Sexuality Related Measures (Davis et al., 2004). A composite of 34 

questions was devised and response options were expanded from a True/False 

format to a five point Likert scale with the following response options: It is false, 

probably false, could be either true or false, probably true, and it is true.  

Refusal Skills  

AIDS reduction behavioral skills are considered crucial in helping youth 

reduce or eliminate their risk of HIV (Fisher & Fisher, 1992) (Kalmuss et al., 

2003). Refusal skills include the ability to refuse unwanted sexual advances as 

well as the ability to refuse sex without a condom. Refusal skills incorporate the 

ability to negotiate with peers and partners.  Hands on practice thru role playing 

and skits allow students a chance to practice in a safe environment with their 

peers before they needed to use these skills in a risky setting (St Lawrence et al., 

1995) . The items used to measure refusal skills were:  

(1) I can say no to sex in a way that won't hurt the other person's feelings. 

(2) I feel comfortable refusing to have sex.  

(3) I know how to avoid having sex if I don’t want to do it.  
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(4) I feel comfortable saying no to sex without a condom.  

(5) I know ways to make my body language say NO to sex.  

The response options ranged from 0 “strongly disagree” to 4 “strongly agree”. 

   Relationship Attitudes 

Attitudes about relationships address theoretical constructs in the Theory 

of Reasoned Action. This theory proposes that an individual’s attitudes, beliefs, 

and perceptions of peers’ attitudes interact to form intentions to behave in a 

certain fashion.  Attitudes can vary given contextual differences and differences 

between men and women. For example gender differences in the ability to 

interpret non verbal cues of emotion have been demonstrated (Hall, 1978).  Men 

and women interpret social cues differently and based on that develop different 

relationship expectations (Abbey, 1982). Popular culture picks up this theme with 

books like Men are from Mars, Women are from Venus (Gray, 1992). The 

following items were included to tap into relationship expectation. The 

curriculum spent one session emphasizing healthy relationships. The items that 

were included were:   

(1) Without sex a relationship has no meaning.  

(2) Having sex proves my love to my partner.  

(3) If all my friends and age mates are having sex, I will too.  

(4) Sex should wait until marriage.  

(5) If a man gives a woman a gift, he expects her to have sex with him in 

return.  
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(6) If a woman takes a gift from a man, she should have sex with him in 

return.  

(7) I can talk to my partner about ways to show our love without having 

sex.  

The response options ranged from 0 “strongly disagree” to 4 “strongly 

agree”. 

Risk Assessment  

Risk assessment is worthy of examination because people do practice a 

balancing of risks and make tradeoffs relative to perceived benefits (Millstein & 

Halpern-Felsher, 2002; Reyna et al., 2005). Experience with risk situations may 

change risk perceptions (Halpern-Felsher et al., 2001). People, even health 

educators, struggle to comprehend absolute, cumulative, and relative risk, and 

each of these can influence how a measure is understood (Adam & Reyna, 2005). 

The calibration of perceptions of risk to real life events is difficult but risk 

assessment is linked to decision making regarding sexually transmitted infections. 

Items used to measure risk assessment were;  

(1) The AMOUNT of risk does not matter if the outcome is really bad for 

you.  

(2) When in doubt about having sex, delay or avoid it.  

(3) If you keep having unprotected sex, risk adds up and you WILL get a 

sexually transmitted disease.  
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(4) You can’t always decide to have sex later because you may miss your 

chance with that person.  

(5) Even low risks add up to 100% if you keep doing it.  

(6) It only takes ONCE to get pregnant or get HIV.  

(7) The AMOUNT of benefits and AMOUNT of risk matter when 

deciding to have sex.  

(8) It only takes having sex once to get pregnant or to get HIV.  

The response options ranged from 0 “strongly disagree” to 4 “strongly 

agree”.  

Stigma  

Stigma and discrimination related to HIV/AIDS posed a substantial barrier 

to HIV prevention efforts worldwide. HIV related stigma is influenced by many 

factors including lack of information about the disease, transmission myths, fear 

of social rejection and loss of societal status. Stigma for HIV has been associated 

with other socially stigmatized behaviors like prostitution and homosexual 

behavior. As a result, human rights abuses for people living with HIV/AIDS are 

well documented  (Kohi et al., 2006).  

The stigma scale was a compilation items used to measure stigma on the 

KDHS and a stigma scale developed and tested on diverse populations in South 

Africa. Analysis of ICL baseline survey data demonstrated limited variance 

among university students on the 4 stigma items from the KDHS (Adam & 

Mutungi, 2007),  so additional items were included from a stigma scale tested by 
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Kalichman and colleagues in South Africa (Kalichman et al., 2005). The Brief 

AIDS stigma scale developed by Kalichman was found to be internally consistent, 

alpha = 0.75, time stable over 3 months, r = 0.67, and reliable in three different 

languages (English, Xhosa, and Afrikaans). Individuals who stated that HIV 

positive persons should conceal their HIV status had higher AIDS-Related Stigma 

Scale scores and individuals who refused to report whether they had been tested 

for HIV scored higher on the AIDS-Related Stigma Scale. These findings support 

a claim of construct validity for the scale. The stigma items measured were:  

(1) If a member of my family became sick with AIDS, I would be willing 

to care for him or her in my household.   

(2) If I knew that a shopkeeper or food seller had the AIDS virus, I would 

not buy food from them.  

(3) A teacher who has the AIDS virus but is not sick should be allowed to 

continue teaching in the school.  

(4) If a member of my family became infected with the AIDS virus, I 

would want it to remain a secret.  

(5) People suffering from AIDS should be permitted to continue with 

work or school.  

(6) People who have AIDS are dirty.  

(7) People who have AIDS should be ashamed.  

(8) It is safe for people who have AIDS to work with children.  

(9) People who have AIDS are cursed.  



 
 

   

 

62 

(10) People who have AIDS must expect some restrictions on their 

freedom.  

(11) A person with AIDS must have done something wrong and deserves 

to be punished.  

(12) People who have HIV should be isolated.  

(13) I do not want to be friends with someone who has AIDS.   

(14) People who have AIDS should not be allowed to work.  

The response options ranged from 0 “strongly disagree” to 4 “strongly 

agree”.  

 

Abstinence: oral, vaginal, or anal sex in the last two months 

In sub-Saharan Africa, the predominant mode of HIV transmission is 

through heterosexual contact  (De Cock et al., 2002). HIV is sexually transmitted 

and can be transmitted through oral, vaginal or anal sex, but anal sex appears to 

be the most efficient (Vittinghoff et al., 1999). Abstaining from sex has been a 

priority of the PEPFAR initiative representing one aspect of the ABC approach. 

Abstinence from sex in the last two months was assessed by the question, 

“In the last two months have you ever had vaginal, oral, and/or anal sex?”  

Response options were “yes” and “no.”  
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Be Faithful: oral, vaginal, or anal sexual partners in the last two months 

The total number of sexual partners has been correlated with increased 

risks of HIV acquisition (Chen et al., 2007). In a recent study in Uganda, the risk 

of HIV was 2.9 times higher in those who reported 2 or more sexual partners in 

the last year compared to none (Mermin et al., 2008).  

 The number of sexual partners in the last two months was assessed by the 

question, “In the last two months, I have had vaginal, oral, or anal sex with 

_______ number of partners”. The response blank allowed participants to fill in a 

number. Specific verbal instructions were given at each testing administration to 

clarify that a number was requested.  



 
 

   

 

64 

 

Condoms: number of unprotected acts of sex in the past two months  

In the medical approach, sexual behavior is viewed in terms of potential 

exposure to disease. In this approach, risk behavior is often conceptualized as 

certain acts of sex, vaginal or anal, and risk could be increased with certain types 

of partners. Abstaining from sex, reducing the total number of acts of sex, and 

reducing the number of acts of sex in which no condom is used, are all strategies 

that could reduce or eliminate risk of HIV transmission (Blower & Boe, 1993). In 

settings where the capacity to test for sexually transmitted diseases does not exist, 

the number of unprotected acts of intercourse has been utilized as a proxy for 

potential exposure to HIV. Behavioral measures, like self reported counts of 

unprotected sex, may be a more sensitive outcome measure of an intervention 

than biologic markers, but these self reported measures lack the specificity of 

biological markers and may not correlate to well with actual STD or HIV 

acquisition (Aral & Peterman, 2002)  (Fishbein & Jarvis, 2000)  (Fishbein & 

Pequegnat, 2000) (Noar et al., 2006). 

Independent Variables  

Gender  

Gender is associated with increased risks for HIV in developing countries 

where social determinants of female vulnerability include poverty, cultural and 

sexual norms, and less access to education, and where women hold a subordinate 

position in society (Quinn & Overbaugh, 2005) (Blum & Nelson-Mmari, 2005). 
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Women are biologically more susceptible to HIV.  In addition, HIV is sometimes 

perceived as a disease of prostitutes further stigmatizing women (Tnrmen, 2003). 

Women face restriction in discriminatory laws, access to property, capitol, and 

employment (Buve et al., 2002). Cultural pressures seen in many societies can 

make refusing marriage to a partner who one suspects of having HIV difficult 

(Venkatesh, 2009). The ICL curriculum had an entire session devoted to gender, 

stereotyping, and violence in order to encourage equality in treatment of women.   

Sexual experience at pretest  

Sexual experience at pretest was identified as a potentially important 

indicator since males and females who are found to have less permissive attitudes 

about sex are half as likely to have been sexually experienced as those who have 

permissive attitudes (Kiragu & Zabin, 1993). Those who are sexually naïve at age 

20 already have a strong commitment to abstinence and may represent a unique 

group of individuals for whom the curriculum may reinforce current choices.  

Urban or rural upbringing  

Urban residence is a risk factor for earlier sexual debut. This effect is more 

pronounced if urban location is the place of childhood residence  (Blum & 

Nelson-Mmari, 2005; Kiragu & Zabin, 1993). In addition, rapid urbanization has 

been linked to growing urban poverty which is identified as a structural risk factor 

for HIV (Buve et al., 2002).  
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Description of Monitoring Measures   

The contract governing the ICL program at Egerton required quarterly 

reporting on a set of monitoring outputs. These measures included the numbers of 

trained peer educators, counts of HIV prevention messages delivered, the number 

of referrals made to providers for sexual and reproductive health, and number of 

people tested for HIV. In addition to these measures, ICL wanted to examine peer 

educator’s core skill areas to see if they were preparing trainees for delivering 

messages on sexually sensitive topics. Both intervention and control group 

participants received a set of 14 competency items at the final follow up, allowing 

comparison. These sets of items were delivered in a retrospective post test format 

with each pair of questions asking about competency in the skill before and after 

the time period when training occurred. The response options were numbers on a 

“0”to “10” scale where “0” indicated no competency and “10” indicated supreme 

confidence. The areas covered were:   

(1) ability to listen, and communicate sensitive sexual topics effectively to 

both individuals and small groups;   

(2) ability and willingness to accept people across gender, religious, socio-

economic, ethnic, and political boundaries; 

(3) ability to interact with a known HIV positive person without 

stigmatizing them; 
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(4) ability to encourage and provide support to people, by listening and 

referral, dealing with painful and difficult circumstances, such as domestic and 

political violence, rape and sexual assault, abuse, depression, drug and alcohol 

addiction, or HIV infection; 

(5) ability to keep confidences and foster trust;  

(6) ability to model healthy decision-making and encourage the same in 

others; 

(7) ability to organize an event to promote health-related topics. 

Variables of theoretical relevance that were excluded and reasons why  

Religion/Religiosity   

Religious identity was identified as a protective factor in data from 

National Longitudinal Study of Adolescent Health  (Sieving et al., 2001). 

Kenyans are quite religious with the general population declaring the following 

affiliations: Protestant 45%, Roman Catholic 33%, Muslim 10%, indigenous 

beliefs 10%, other 2% (2009). Three questions were asked to identify religious 

affiliation and frequency of attendance at religious services. Initial analysis 

demonstrated very high level of religiosity and almost no variance in the sample. 

Measurement of religiosity was therefore judged not likely to contribute to the 

analysis and was dropped. 

 Family Attitudes toward sex at this time in life   

Kenyans place tremendous importance on family and the responsibilities 

associated with that. Family approval was very important and students often 
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spoke of their actions as having repercussions that brought honor or shame to the 

entire family, not just to the individual. Measures of parental attitudes of approval 

or disapproval of sex were utilized in the National Longitudinal Study of 

Adolescent Health in which parental disapproval of sex had an estimated 

reliability of .82 in a sample of 5,572 US adolescents (Sieving et al., 2001). The 

Adolescent Health questions were incorporated in the survey to explore this 

domain.  

Interpreting these measures in the Kenyan context proved difficult. Gender 

differences in sexual expectations are more pronounced than in western societies. 

To add further complexity, polygyny has a prominent place in traditional Kenyan 

society. While polygyny had declined substantially over the last two decades, as 

educational levels increased, it is still practiced by high-profile men, like 

members of parliament, reinforcing gender differences in expectations (2005).  

Since family attitudes toward the student having sex was not a part of the 

intervention, this scale was dropped as an independent variable in the analysis.  

Age/Year of Study  

Many young people initiate sexual intercourse during adolescence. In sub 

Saharan Africa an 11 country study demonstrated more than half of all 

adolescents age 15-19 were sexually experienced (Blanc & Way, 1998). Older 

age is correlated with increased sexual experience (Blum & Nelson-Mmari, 

2005). Data from the Kenyan university population shows students at this 

educational level are much less likely to be sexually experienced (Adam & 
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Mutungi, 2007) than the national average. This sample was very uniform in age 

and it seemed that using age as a proxy for maturation did not make sense given 

the 6 month longitudinal time frame.  

Context of Sexual Partnerships  

Multiple sexual partnerships and concurrent sexual relationships are 

thought to play a significant role in HIV transmission  (Potts et al., 2008) (Mah & 

Halperin, 2008). The context of sexual partnerships has also been shown to 

influence both partner communication and condom use (Karim et al., 2003). 

Efforts to reduce lifetime number of sexual partnerships and promote monogamy 

are featured in the ICL curriculum with a complete session devoted to sexual 

responsibility. 

A series of questions to assess the context of sexual partnerships were 

taken from an evaluation done by Family Health International on the University 

of Nairobi campus (Thomsen et al., 2007). Questions to assess the context of 

sexual partnerships included:  

(1) Have you had sex with this partner?  

(2) How long have you been together with this partner?  

(3)  Are you faithful to your sexual partner?  

(4) Do you think you partner is faithful to you?  

(5) Has your partner had an HIV test?  

(6) If either of you have had a test to see if you have HIV have you 

discussed your results with each other?  
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Immediately preceding these questions, however, were two questions 

about dating.  Many subjects who indicated they were not sexually active with 

their partner also answered the questions about “faithfulness to your partner” and 

discussions about HIV testing with their partner, presumably misreading and not 

distinguishing dating relationship questions and sexual relationship questions. The 

confusion between dating partners and sexual partners made interpretation of the 

answers relative to context of sexual partnerships impossible and these questions 

were dropped from the analysis.  
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RESULTS 

Results for the major study question: role of the intervention 

The focal interest of this study was the question, “Do students who receive 

the training (intervention group) have less sexual risk behavior (broadly defined) 

over the study time period than a comparison group who do not receive the 

training?”  Therefore the predictor variable of having received training 

(intervention) was of primary concern. Statistical models were developed for each 

of the dependent variables -the measures of sexual risk behavior- to determine 

whether: 1) a growth curve model would indicate changes in the DVs over the 

study period; 2) the intervention had explanatory power on its own; and 3) the 

intervention added explanatory power to the three independent explanatory 

(observed) variables (gender, rural upbringing, sexual experience at pretest) in the 

full model.  

A set of five models (the unconditional means model, the unconditional 

growth curve model, the uncontrolled effects of the intervention model, the model 

with the IVs but without the intervention, and the full model) were developed, and 

fitted to the data. Tables 1-13 show the fit statistics for each model. Nested model 

comparisons were performed, and deviance statistics were calculated using the -2 

Log Likelihood (-2LL) estimates for each model to see if the subsequent model 

explained more of the variance in the dependent variable.  
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Each DV analyzed by Linear Mixed Models (LMM) was first tested to see 

if there was a need for a mixed model—i.e., whether the multiple measures made 

of that DV across time on each individual were independent across individuals. A 

high intra-class correlation (ICC) indicates that the measures of the DV are not 

independent, but are instead nested within individuals.  All these variables had 

intra class correlations > 0.2 indicating that a mixed model was needed.  

The next step was to test whether a time or slope term was needed for each 

individual—i.e., whether the measures of the DV for each individual changed 

over time requiring the use of an unconditional growth model. These models 

tested only for a linear change over time because at most four data points were 

available for any one individual. Many of the slopes were quite flat. However, 

because it was expected that the intervention would change the slope of 

individual-level risk behaviors (DVs) over time, the time variable was retained in 

the models at this point whether the deviance statistic for the use of a growth 

model indicated its need or not.  

The next set of models tested whether the intervention alone, uncontrolled 

by any other explanatory variables, could account for variance in either initial 

status or change. If the intervention was effective, the slope of the DV should be 

greater in the intervention group. Changes in the dependent variables related to 

the intervention were quite small, but where present, change was but with one 

exception in the expected direction.  The uncontrolled effects of the intervention 

are represented in a graph for each DV (Figures 1-13). The graphs are 
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representations of the fixed effects and include: (1) the estimated initial value of 

the DV for the average control group participant; (2) the estimated differential in 

the initial value for the DV for the average intervention group participant; (3) the 

estimated rate of change for the DV for the average control group participant; and 

(4) the estimated differential in the rate of change in the DV between the 

intervention and control group participants. Significance tests are included at the 

bottom of each graph.  

Four variables abstinence from vaginal, oral, or anal sex in the last two 

months,  condom attitudes,  HIV testing, and refusal skills had reliable change in 

the expected direction. The variable unprotected acts of sex in the last two months 

showed reliable differences for both fixed effects (intercept and rate of change). 

In the intervention group, however, change was not in the expected for direction. 

The dependent variables beliefs, intentions to use condoms or birth control, 

intentions to have sex in the future, knowledge, relationship attitudes, risk 

assessment, stigma and number of sexual partners in the last two months 

demonstrated change in the expected direction, but not to a level that can be 

considered statistically reliable (see Figures 1-13).   

The intervention accounted for significant variance in six variables 

condom attitudes, HIV testing, knowledge, refusal skill, risk assessment, and 

abstinence from oral, vaginal, or anal sex in the last two months.  The 

independent variables gender, rural upbringing, and sexual experience at pretest 

accounted for substantially more slope variance than did the intervention for 
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condom attitudes (46% vs. 15%), HIV testing (14% vs. 9%), knowledge (64% vs. 

-1%), and risk assessment (73% vs. -2%). The intervention predicted more of the 

slope variance for abstinence from oral, vaginal, or anal sex in the last two 

months (52% vs. 19%) and refusal skills (7% vs. 5%).  

In addition to the growth curve analysis described above, an alternative 

examination of the dependent variables was done.  Each individual’s slope was 

calculated for each dependent variable except for the two variables with a Poisson 

distribution.  Slopes in the expected direction were rescored as “1”, and slopes in 

the unexpected direction were rescored as “0;” these separate scores were then 

counted separately for individuals.  Comparisons using Chi square were made to 

see if the intervention group had more individuals with slopes going in the hoped 

for direction than did the control group. The proportion of individuals in the 

intervention and control groups with slope directions in the expected direction did 

not reliably differ for any of the dependent variables.  

Since model fitting makes assumptions that describe true population 

relationships from properties of a sample, each model’s assumptions were tested 

by checking for functional form, normality, and homoscedasticity. The 

assumptions seemed generally tenable.  The distributions of all variables can be 

considered normal except for number of sexual partners in the last two months 

and unprotected acts of sex in the last two months. The Poisson distribution of 

these variables was anticipated.   
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The percentage of students who had ever had sex at each testing interval 

was examined to see if the intervention group became sexually active at a 

different rate than the control group. There were no reliable differences between 

groups based on Chi-square analysis.  

The percentage of students who reported previous HIV testing was not 

reliably different at baseline. However by the second follow up the intervention 

group reported a substantial increase with 74% of the intervention group vs. 58 % 

of control group reporting HIV testing,  χ2=4.92, p=.03. At the third and final 

follow up 79% of intervention and 70% of control group participants reported 

HIV testing, χ2

Examination of the Measurement Scales 

=2.36, p=.151. 

Confirmatory Factor Analysis 

 As part of the psychometric analyses of the various measures used in this 

study, Confirmatory Factor Analysis was carried out for each for each scale using 

EQS, and reliabilities (internal consistency) were estimated (see Table 14).  

In general the items for each scale did not appear to form a single factor. 

Two scales, refusal skills and stigma, had marginal reliability estimates, and only 

the intentions scale had estimates in the range conventionally considered 

acceptable.  

The measurement model analyses for the scales in this study may fall 

more into the category of emergent than the category of latent variables. As 

emergent variables the interpretation of the results for the scales must be regarded 
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as speculative and reflecting common sense rather than the theoretical notions of 

their meaning, and weights attached to the items are somewhat arbitrary. As used 

here, the items are weighted in proportion to their variances (contribution to the 

total score). 

Generalizability study on knowledge items  

A single facet generalizability study was performed on the pretest 

knowledge items using BIG STEPS. The generalizability analysis demonstrated 

that only 3.4% of the variance was related to persons and only 4.5% of the 

variance was related to items. All the remaining variance was in the interaction 

between persons and items, but that interaction also includes error in a single facet 

study. Apparently all participants had fairly similar knowledge of HIV risks, 

transmission and risk reduction strategies. That knowledge level was, however, 

quite high and allowed little room for any improvement by way of the 

intervention. 

Rasch study on stigma items 

A Rasch model of the stigma items was done to determine if these items 

formed a unidimensional scale and to identify components that did not fit the 

scale. The items were considerably more difficult than the mean for persons, 

which were 1.5 logits below the mean for items. In general, stigma items were 

quite hard to “pass,” and there was little variation within the sample. 
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Tracking Results 

Surveys were matched through the use of the unique identifier password. 

Participants had the option of using password prompts that consisted of the first 

letter of their own first name and those of their father’s and mother’s first name 

and a date of birth or a password consisting of 9 letters and numbers of their own 

choosing. Using this method more than half of the individuals matched 

completely on all of their surveys. About half of the individuals required some use 

of matching additional comparison of data like date of birth that was duplicated at 

the beginning and end of the surveys. One hundred eighty one individuals were 

successfully matched on at least two survey and 74% were matched on all 4 

survey administrations. Since the password prompts utilized an initial of first 

names of family members and since names are quite fluid in the Kenyan context 

the ability to use the unique identifiers to match participants was a success.   

Corollary question 1: Competency measures  

Corollary question 1 was, “Does the training improve peer educators’ 

competence in delivering HIV prevention messages?”  

Competency measures 

A retrospective post test measure of participants self perception of 

competency skills related to peer education for HIV prevention was given on the 

final follow up survey.  Both groups showed improvements. The control group 

started with scores higher than those of the intervention group (mean 6.6 versus 

5.5) t[163] = -3.85, p=.001). The intervention group showed greater improvement 
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than the control group on competency measures (mean 8.9 versus 8.4), t[163] = 

3.14, p=.002).  The difference does appear small in any practical sense.  

Corollary question 2: Monitoring measures 

Corollary question 2 was, “Are people in the campus social network and 

surrounding community receiving HIV prevention messages following the 

training of peer educators?  

Monitoring Measures  

ICL successfully graduated 106 peer educators of which 95 participated in 

the study. Graduation from the training occurred the weekend before final exams 

and the July-August school break.  The dissemination of HIV prevention 

messages by peer educators was tracked in the months after the July-August break 

when students had returned to school. The ICL staff reported a significant success 

in that more than 50% of the peer educator graduates were actively involved in 

message delivery the semester following training. From September through 

December 2008, following training, ICL peer educators presented HIV prevention 

messages through the distribution of 5,593 printed information and educational 

materials, and 598 people were reached with HIV prevention messages thru the 

magnet theater presentations organized by ICL peer educators. HIV prevention 

messages were delivered by peer educators in a one-on- one format 1,862 times 

and reached 1,819 students through small group sessions (primarily BCCGs). 

Messages were delivered at larger group thematic sessions that were attended by a 

total of 5,970 persons. Condom distribution projects resulted in 3,742 male and 
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796 female condoms being distributed, and 268 individuals were referred for HIV 

testing. (ICL Sept excel report and Oct-Dec quarterly narrative report 2008).  

The ICL staff reported success with the retention of peer educators after 

the June–July break. More than 50% of the peer educator graduates stayed 

actively involved in message delivery the semester following training. 

Description of sample 

The intervention group was 54% female, 49% reported rural upbringing, 

75% reported being sexually experienced, and 5% report being married. The 

control group was 48% female, 54% reported rural upbringing, 70% reported 

being sexually experienced, 4% report being married. Previous HIV testing was 

reported by 53% of intervention and 48% of control group participants. Of those 

who reported being sexually active in the past, 5% of intervention and 5% of 

control group participants reported use of alcohol or drugs the last time they had 

sex.  Obviously, the two groups were quite similar and reflect the integrity of the 

randomization process. 

Ninety-five subjects participated in the intervention group, and 87 subjects 

participated in the control group. Not all subjects took all of the follow up 

surveys. Differential dropout rates are noted in the table below. 

Table 15. Results of follow up survey completion 

 Intervention Control 
Pretest April 17 93* 87 
FU1 June 6  95 73 
FU2 Sept 15 92 73 
FU3 November 28 93 74 
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*The information session, randomization, and pretest took longer than 

anticipated on April 17, 2008.  ICL program leaders and I were required to leave 

campus by 8:30 pm due to transport and security issues. At 8:30 pm the 

reconciliation of all consent forms, surveys, and contact sheets was not complete.  

Reconciliation of all forms was left in the hands of student assistants to complete. 

When I returned to Egerton a week later we had consent forms but not as many 

surveys as expected. The exact cause for this discrepancy is unknown. On 

subsequent follow up survey administrations, participants had a two stage check- 

in with an attendance sign- in sheet and a second step in which participants 

reviewed contact information sheets for updating and returned them to study 

personnel. These steps combined with administering surveys earlier in the 

evening so all reconciliation could be completed the same day eliminated further 

discrepancies.   
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DISCUSSION  

Summary of field study results 

The major purpose of this RCT was to determine whether students who 

received the ICL peer education training curriculum (intervention group) had less 

sexual risk behavior (broadly defined) than a comparison group who did not 

receive the training.  The intervention demonstrated evidence of non-zero slope 

coefficients in the expected direction on 12 of 13 DVs.  Reliable change was seen 

in 4 variables (abstinence from oral, vaginal, or anal sex in the last two months, 

condom attitudes, HIV testing, and refusal skills). Change was identified in the 

variable unprotected acts of sex in the last two months but it was not in the 

expected direction. Higher levels of unprotected sex at pretest were reported by 

control group participants and those levels fell over time. The reverse was seen 

among intervention group participants. This pattern appeared to be primarily the 

result of reports by one or two individuals at each time period that skewed the tail 

of the distribution for their respective groups. There was no evidence that the 

intervention influenced students who were abstinent at pretest to become sexually 

active at a higher rate in the intervention than in the control group.  

At the program level, the ICL program successfully trained peer educators 

who subsequently promoted HIV prevention messages to the Egerton campus and 

surrounding community. ICL achieved the program funders’ objectives and 

contributed substantially to the Kenyan National AIDS Strategic Plan priorities 
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for youth in the 6 months following the training. Peer educators delivered 

prevention messages in a one on one format 1,862 times. HIV prevention 

messages were delivered to 1,819 people in small group sessions and to 5,970 

people in larger group thematic sessions. Condom distribution projects resulted in 

the distribution of 3,742 male and 796 female condoms. Two hundred and sixty 

eight individuals were referred for HIV testing.  

Trained peer educators as well as those in the control group improved 

substantially on their self assessment of competency. It is possible that the 

campus environment, interacting with faculty and students who came from 

different areas, contributed to this general increase. That said, the intervention 

group did improve more than the control group and may have developed at a rate 

faster than controls due to their training exposure. 

The ICL program was evaluated during a time of political turmoil. 

However, once students returned to school, the Egerton campus was a stable 

environment. The university community was an example to the general public of 

productive working relationships between people of all tribal groups. The focus of 

the students and faculty was on the educational mission. There were no riots or 

demonstrations on campus, even though there were significant disruptions in the 

nearby communities. The delayed start of school and safety concerns for ICL 

training staff resulted in accommodations to the training like compressing the 

training time table, but otherwise training was carried out in an ordinary manner. 
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Because training was carried out in a normal manner, these accommodations were 

unlikely to affect the legitimacy of the results.  

Results in context with other HIV prevention programs 

Changes in the dependent variables when present were small.  Admittedly 

changing behavior is easier said than done and sexual behavior is notoriously hard 

to change. Small changes in outcomes related to sexual risk behavior tend to be 

the norm. The effects demonstrated in this study are consistent with those found 

in other interventions.  

In a review of the literature to examine the effectiveness of community 

interventions in youth (ages 15-24) in developing countries Matika-Tyndale and 

Brouillard-Coyle identified 22 studies (Maticka-Tyndale & Brouillard-Coylea, 

2006). Of these 22 only 9 studies used experimental designs and the net change 

found before and after the interventions were tested in only two.  Both of these 

studies used trained peer educators to deliver reproductive health information and 

make referrals. Each found evidence of increases in knowledge and behavioral 

outcomes like delay in the onset of intercourse and an increase in condom use at 

last sex.  

In a separate review that focused on sex education and HIV education 

programs in schools in developing countries, the authors  state, “Of the 22 

interventions, 16 had a positive impact on one or more of the reported behaviors, 

and five had a positive impact on two or more behaviors (Kirby et al., 2006).” 

Only 8 of 22 studies used an experimental design and 9 of 22 lacked statistical 
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power to demonstrate a programmatically meaningful effect.  These school based 

studies tended to be with students at the primary and high school level, not the 

university level. The ICL study had a programmatically meaningful effect on 4 

outcomes which is comparable to the results of the other studies, especially given 

that these students were older and more established in their attitudes and 

behaviors.  

Speizer, Magnani, and Colvin (Speizer et al., 2003) reviewed the 

effectiveness of adolescent reproductive health interventions in developing 

countries and 41 programs met their criteria. Twenty two programs were school 

based, 6 were mass media, 5 were community based and 3 of these 5 used peer 

educators. Four were based in a youth facility. Eleven of 14 school based HIV 

focused programs demonstrated some short term effect on knowledge and 

attitudes post intervention. Six of the fourteen programs demonstrated behavioral 

effects. For example, a program in Nigeria held 6 weekly sessions each lasting 

from 2-6 hours. The program included film, lecture, role play and stories. The 

intervention group demonstrated fewer sexual partners and more students reported 

condom use at last sex at 6 month follow up (Fawole et al., 1999). A Namibian 

after school program was evaluated using a randomized control group design and 

found that in the intervention group, those females who were virgins (at baseline) 

from the intervention group were more likely to remain virgins at 12 month 

follow up than those in the control group. Comparable effects were not 

demonstrated in males (Fitzgerald et al., 1999; Stanton et al., 1998). 
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Yankah and Aggleton (Yankah & Aggleton, 2008) reviewed Life skills 

education for HIV prevention in youth. The ICL program had a significant life 

skills component. Twenty five programs met inclusion criteria. Eight programs 

used a randomized design and 13 used a pretest posttest design. The majority (21) 

were implemented in primary and secondary schools. Four were implemented in 

community settings. Five studies measured long term effects and had follow up 

periods of at least one year. Three studies found an increased delay of onset of 

sexual intercourse, two studies found increased condom use at first sex, and two 

demonstrated some impact on a reduced number of sexual partners.  Nine of 13 

studies examined at short term effects of life skills-based education at pre and 

post intervention follow periods. All 8 studies that examined knowledge 

demonstrated an increase in knowledge, and three studies demonstrated an 

increase in intentions to abstain from sex, Studies that were evaluated over a year 

or more were more likely to have success in picking up effects in sexual behavior.  

Limitations 

This study of the ICL peer education training demonstrated reliable 

changes on 4 of the dependent variables, results on par with other published 

studies of effective HIV prevention programs. But there are some important 

differences.  

The target group for the ICL program is older and more educated than 

youth targeted in many of the published studies. It is possible that youth over age 

20 are more established in their behaviors in general and specifically in their 
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sexual attitudes and therefore less amenable to change than youth ages 15-19 or 

youth in primary school. About 70% of the students were already sexually 

experienced. Those who were abstinent at pretest likely already had numerous 

sexual opportunities. Yet, in spite of this group’s educational level and age, some 

changes were demonstrated. It is plausible that the amount of change identified 

could be magnified if the intervention were more focused on variables that were 

more amenable to change in a university population.  For example the dependent 

variable refusal skills reflected reliable change. It is possible that increasing the 

time spent and range of circumstances in the curriculum on refusal skills could 

further empower university youth with practical tools that would identify risk 

situations and ways to avoid them.   On the other hand, if the intervention were 

aimed at younger age groups, youth not as established in their sexual attitudes and 

behaviors, the potential to reach them during a more formative stage could 

magnify the potential for change on all outcome variables.  

It is reasonable to suppose that the intervention was relatively weak given 

the resistant nature of the behaviors we were attempting to influence. The 

curriculum is only 32 hours, and the sessions cover a broad range of sexually 

related topics. The total time spent simply may not be sufficient. Specific areas 

like stigma which received about 2 hours of attention in the curriculum may 

require substantially more investment in order to show an impact. Stigma attitudes 

are an area in which measuring internal processes may be less helpful than 

measuring external actions. Perhaps it does not matter if a person holds 
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stigmatizing beliefs if they treat HIV infected persons with respect and do not 

discriminate against them. If that is the case it may be more prudent from a 

measurement perspective to measure external indicators of stigma, not internal 

processes.  

The ICL program was effective in disseminating HIV prevention 

messages to the Egerton campus and surrounding community. The relatively 

small amounts of change documented could be related to dissemination of 

important information, motivation, and skills to the control group over the study 

time period. That secular dissemination appears to have happened for HIV testing.  

In addition, anecdotal reports from the ICL staff confirmed several 

instances in which individuals known to be in the control group came to the ICL 

office specifically asking for materials they had seen on campus and requesting 

information that had been given to peer educators. Perhaps that is not so 

surprising since the control groups was essentially a delayed treatment group and 

those individuals were waiting, some anxiously, to get the training. 

Using a delayed treatment group for a control posed other possible 

selection biases that could reduce differences between the intervention and control 

group. It is possible that those interested enough in HIV prevention to fill out an 

application and take a 32 hour class over and above their regular studies selected 

for a group of individuals already extremely motivated to prevent HIV. A 

motivated group would likely score higher on a broad range of HIV prevention 

behaviors.  
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In fact, the pretest itself may have become an unintended intervention. The 

act of measurement is known to be intrusive and potentially instructive. In one 

case, a student in the control group who had a reputation for promiscuity reported 

to an ICL staff member that taking that survey really made her think about what 

she was doing. As a result that student made behavior changes and her reputation 

changed over the course of the semester. These anecdotes are evidence of the 

dissemination of information. Such dissemination would minimize potential 

differences between the intervention and control group.  

Reliable and valid tools for measurement are considered essential in 

measuring behavior change. Psychometric properties of measures used to evaluate 

interventions, however, are not widely published and no gold standards exist  

(Kugler et al., 2007)  (McFarlane & St.Lawrence, 2007). Those studies that do 

report on the psychometric properties of measures tend to report a single measure 

of internal consistency Chronbach’s alpha which requires only one administration 

of the questionnaire to the study participants. Test-retest reliabilities are also 

reported on occasion and measures of construct validity that assess the 

relationship of the psychosocial construct with an outcome of interest are only 

infrequently reported (Klepp et al., 1994) (Klepp et al., 1996) (Lugoe et al., 1996) 

(Stanton et al., 1999) (Kalichman et al., 2005) (Kugler et al., 2007).  Depending 

on the study and on the population reliabilities have ranged from unacceptable 

(<0.6) to good (>.80).  
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In general, the scales utilized did not demonstrate acceptable levels of 

internal constancy in this study population. Of the 9 theoretically constructed 

scales, only two, intensions and refusal skills, had reliabilities and factor loadings 

in the generally accepted range. Each individual item seemed on its face like a 

good translation of the construct and reflected content taught in the intervention. 

That said evidence for construct validity was weak. For example the stigma items 

did not converge on a single factor indicating theoretical common variance in 

responses to the items. Likely the stigma scale represented multiple related 

constructs that were operationalized by these individual items. Measurement error 

across all the variables could contribute to masking the differences between the 

intervention and control group.  

Eight variables including knowledge resulted in differences in the 

expected direction, even if those differences were not statistically significant for 

the individual scales. Most existing studies have demonstrated reliable changes on 

knowledge scales. Although knowledge moved in the expected direction, at 

pretest most students knew the correct answers to most of the knowledge 

questions. Accurate knowledge about HIV transmission is important and any 

knowledge deficits should be eliminated but knowledge alone is often not 

sufficient for behavior change. A case could be made that these students, even at 

pretest, had sufficient knowledge of HIV risk and transmission to protect them but 

lacked the motivation to translate that knowledge into action. One previous study 

in this target population demonstrated that university students had much higher 
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levels of accurate HIV knowledge than age matched peers (Adam & Mutungi, 

2007).  

Accurate knowledge of HIV transmission did not seem to influence the 

stigma variable. Reducing stigma for persons living with HIV/AIDS may require 

using alternate stratagies. It is worth asking to what extent interventions should 

concentrate on transmitting facts versus focusing on social contexts or discussing 

relationships in moral terms. Stigma is not based on rational processes. 

Reinforcing acceptance of the idea that HIV infected people are not just “bad” 

people may be as important as identifying all possible routes of transmission. 

Addressing the “fear factor” of being seen with a person who has HIV might be 

more helpful in reducing stigma when it addresses the fear of social reprisals in 

addition to the fear of actual transmission from casual contact. In this sense it is 

possible that the stigma items that measure external indicators like working to 

assist a person living with HIV/ AIDS or how many times one has had a meal 

with them may prove more valuable. External skill practice in a setting in which 

PLWHA are treated with respect may do more to actually change stigma than 

dealing with internal processes. Stigma is quite resistant to change and substantial 

increase in intervention strength in this area may be required in order to identify 

positive changes. The degree to which the change occurred as the participant 

learned the concepts on an item by item level may have been better measured at 

the item rather than at the scale level.  
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Self report of data remains a limitation of this study  (Weinhardt et al., 

1998) (Plummer et al., 2004) (Adam, 2007), which relied exclusively on self-

report. Care was taken to ensure confidentiality and instructions included an 

appeal to provide the most accurate answers possible, but whenever the research 

must rely in indirect measures, there are legitimate concerns about veracity and 

validity of the data. Additionally, reporting biases may differ between 

intervention and control arms of the study. Although reporting biases should be 

minimized in a RCT, differential drop out was noted, with more dropouts in the 

control arm.  

The importance of small changes 

Small effects in and of themselves can be especially important when 

dealing with incurable contagious diseases like HIV. Risk is cumulative. Absolute 

risk for acquisition becomes greater with each additional risky act. But the 

absolute difference in risk between persons is also cumulative. Any risk reduction 

measure implemented will increase the difference in risk between persons at the 

individual level. There is also the potential for an effect at the population level. 

When behavior change results in one less case of HIV due to behavioral change, 

the potential exists to greatly reduce substantially the number of potential cases of 

HIV. In an expanding epidemic, eliminating even one case of HIV can be 

important.  

The study demonstrates that the ICL intervention had a substantial impact 

on rates of HIV testing, first in the group that received the training followed by an 
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increase in the control group.  HIV testing has been shown to decrease 

unprotected sex with non-primary partners, HIV infected men were shown to 

decrease unprotected intercourse with primary and non primary partners, and HIV 

infected women were shown to decrease unprotected intercourse with primary 

partners (Marum et al., 2006) (2000a). HIV testing at Egerton University is no 

guarantee of persistence of less risky behavior by individuals, but it is nonetheless 

encouraging.   

Such small changes are likely more the rule than the exception, but they 

should be judged in light of the relatively low cost of school-based interventions, 

especially when they rely heavily on peer leaders, as well as the generally 

attractive additional features of the latter, e.g., social activity and recreation. 

 Effectiveness studies are of special interest in resource constrained areas 

where HV prevalence is high because effectiveness trials demonstrate the ability 

of the intervention to work in a real world setting under actual conditions.  The 

study reported here was an effectiveness trial. The peer educators were student 

volunteers. Many activities and academic demands competed for every student’s 

time and attention. Paid full time ICL staffers were in more distal training roles 

and were not always present on the campus. These lapses in coverage are actually 

a cause for encouragement because the challenges found in the translation of an 

efficacy trial to the real world context have already been addressed.  
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Areas for further exploration 

Some areas of potential impact of the intervention and goals of ICL-Africa 

were not measured. Measures of change in the broader university culture would 

be of interest. Data from the results of HIV testing were not available. The ability 

to follow individuals in post test clubs and link individual level risk behavior after 

HIV testing would be a fruitful area of further research and would assist in the 

future development of targeted interventions. The initially proposed multi level 

study that could examine behavior among students in BCCGs who are nested 

within peer educators would also be interesting.   

This study was not able to examine the dissemination of the HIV 

prevention messages to the small groups called BCCGs that had repeated contact 

with the same peer educators. This type of multi level study would be of interest 

to see if the content of the message was as important as the teaching style or other 

characteristics of the peer educator.   

Cost effectiveness could not be determined within the study reported, e.g., 

cost per HIV infection prevented. It is clear, however, that this implementation of 

the ICL peer education efficiently leveraged paid staff time and with volunteer 

effort from peer educators to multiply exposure. In addition, the ICL-Africa 

model trains peer educators to strategically influence organizations and 

institutions to implement policies that reinforce sexual health and reduce sexual 

violence. The ability of peer educators to influence their communities following 
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graduation from the university would be an interesting area of further 

investigation.  

Conclusion 

The ICL-Africa Peer-Education intervention is apparently effective in 

decreasing some sexual risk behavior among university students and in promoting 

HIV testing. It can be implemented at low cost with volunteer peer educators and 

may in the future provide a cadre of trained leadership for HIV prevention in 

multiple communities throughout Kenya and, perhaps many other areas of Africa.  
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Appendix A: Human Subjects Approval 
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Appendix B: Tables and Graphs
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Table 1 Belief Mean 

 Testing to see if intervention adds any explanatory power to the other IVs 
Deviance of Model 5 vs 4 2.70 

degrees of freedom 8.00 
p value 0.9517 

Testing to see if intervention is explanatory on its own 
Deviance of Model 3 vs 2 1.51 

degrees of freedom 2.00 
p value 0.4712 

Testing to see if we need a growth curve model 
Deviance of Model 1 vs 2 39.70 

degrees of freedom 3.00 
p value 0.0000 

Testing to see if we need to vary the model by individuals 
ICC 0.51 

13% 
9% 

12% 
8% 

0% 
2% 

Percent of intercept variance explained 
Percent of slope variance explained 

0.3406716 
0.5760808 

-0.0872359 
0.0377479 

0.3405084 
0.5839098 

-0.0877090 
0.0380419 

0.3453326 
0.6586896 

-0.0943698 
0.0405306 

1,464.170 
1,504.170 
1,593.116 

1,466.870 
1,490.870 
1,544.237 

1,557.726 
1,573.726 
1,609.627 

- 

- 
-0.0065967 
-0.0024691 
0.0159056 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

-0.0461733 
-0.0530220 
-0.0195850 
-0.0256778 
-0.0105032 

- 
0.1025514 
0.1929070 
0.1354114 

-0.0756342 
- 

-0.0276586 
-0.0279555 
0.0029882 

Unconditional  
Unconditional Growth Curve  
Means Model Model 

Column # 1 2 
Coefficient Estimates 
Intercept 1.6335755 1.8042939 
Intervention (intcont3) 1=intervention - - 
Gender (gender2) 1=male - - 
Sexually exp'd (xsexprca) 1=yes - - 
Urban/rural (urbrura2) 1=rural 

- - - 
Slope (survseq3) 0=pretest - -0.1165595 
survseq3 * intcont3 - - 
survseq3 * gender2 - - 
survseq3 * xsexprca - - 
survseq3 * urbrura2 - - 

- - - 
intcont3 * gender2 - - 
intcont3 * xsexprca - - 
intcont3 * urbrura2 - - 

- - 
intcont3 * survseq3 - - 
intcont3 * survseq3 * gender2 - - 
intcont3 * survseq3 * xsexprca - - 
intcont3 * survseq3 * urbrura2 - - 

- - - 
Fit Indices 
-2LL 1,598.926 1,559.231 
AIC 1,604.926 1,571.231 
BIC 1,618.389 1,598.157 
Covar Parameters 
Residuals 0.4359422 0.3453062 
Intercept - UN(1,1) 0.4511490 0.6602803 
Covariance - UN(1,2) - -0.0952760 
Slope - UN(2,2) - 0.0413536 

- 
-0.0878339 
-0.0509764 

2.2727289 
-0.2109570 
-0.1293504 
-0.4638844 
-0.2424086 

2.1558511 
- 

-0.0715782 
-0.3593072 
-0.1573317 

1.8004264 
0.0063643 

- 
- 

Full Model 
5 

Intervention  
only 

3 

Full Model  
Without  

Intervention  
Status 

4 
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Table 2 Condom Attitude Mean 
 

 

Testing to see if intervention adds any explanatory power to the other IVs 
Deviance of Model 5 vs 4 10.64 

degrees of freedom 8.00 
p value 0.2228 

Testing to see if intervention is explanatory on its own 
Deviance of Model 3 vs 2 6.51 

degrees of freedom 2.00 
p value 0.0385 

Testing to see if we need a growth curve model 
Deviance of Model 1 vs 2 33.42 

degrees of freedom 3.00 
p value 0.0000 

Testing to see if we need to vary the model by individuals 
ICC 0.38 

15% 
65% 

13% 
46% 

1% 
15% 

Percent of intercept variance explained 
Percent of slope variance explained 

0.1973603 
0.1648651 

-0.0144640 
0.0036279 

0.1981764 
0.1683296 

-0.0166924 
0.0056263 

0.1945549 
0.1912599 

-0.0233293 
0.0089252 

990.930 
1,030.930 
1,119.908 

1,001.572 
1,025.572 
1,078.958 

1,054.652 
1,070.652 
1,106.566 

- 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

Unconditional  
Unconditional Growth Curve  
Means Model Model 

Column # 1 2 
Coefficient Estimates 
Intercept 2.9447368 2.8143147 
Intervention (intcont3) 1=intervention - - 
Gender (gender2) 1=male - - 
Sexually exp'd (xsexprca) 1=yes - - 
Urban/rural (urbrura2) 1=rural 

- - - 
Slope (survseq3) 0=pretest - 0.0893360 
survseq3 * intcont3 - - 
survseq3 * gender2 - - 
survseq3 * xsexprca - - 
survseq3 * urbrura2 - - 

- - - 
intcont3 * gender2 - - 
intcont3 * xsexprca - - 
intcont3 * urbrura2 - - 

- - - 
intcont3 * survseq3 - - 
intcont3 * survseq3 * gender2 - - 
intcont3 * survseq3 * xsexprca - - 
intcont3 * survseq3 * urbrura2 - - 

- - - 
Fit Indices 
-2LL 1,094.584 1,061.167 
AIC 1,100.584 1,073.167 
BIC 1,114.052 1,100.102 

Covar Parameters 
Residuals 0.2246308 0.1948104 
Intercept - UN(1,1) 0.1370967 0.1935062 
Covariance - UN(1,2) - -0.0251348 
Slope - UN(2,2) - 0.0105005 

- 
0.0480556 
0.0733526 

2.7409561 
-0.1364080 
0.1381474 
0.0819055 

-0.0699730 
- 

0.0950699 
0.1177774 

-0.0402447 
-0.0638751 
0.0570604 

- 
-0.1026883 
0.1072566 
0.1403857 

- 
- 

-0.0356090 
0.0251103 

-0.0846937 

2.6643106 
- 

0.0838078 
0.1342900 
0.0119374 

- 
0.1580673 

- 
-0.0565084 
-0.0448904 
0.0058563 

2.8290687 
-0.0264263 

- 
- 

Full Model 
5 

Intervention  
only 

3 

Full Model  
Without  

Intervention  
Status 

4 
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Table 3 HIV Test Ever 
 

 

Testing to see if intervention adds any explanatory power to the other IVs 
Deviance of Model 5 vs 4 12.17 

degrees of freedom 8.00 
p value 0.1436 

Testing to see if intervention is explanatory on its own 
Deviance of Model 3 vs 2 5.81 

degrees of freedom 2.00 
p value 0.0546 

Testing to see if we need a growth curve model 
Deviance of Model 1 vs 2 34.66 

degrees of freedom 3.00 
p value 0.0000 

Testing to see if we need to vary the model by individuals 
ICC 0.67 

9% 
34% 

5% 
14% 

0% 
9% 

Percent of intercept variance explained 
Percent of slope variance explained 

0.0619673 
0.1500063 

-0.0053744 
0.0028624 

0.0616372 
0.1570483 

-0.0065896 
0.0037400 

0.0623247 
0.1646156 

-0.0082973 
0.0039827 

450.253 
490.253 
579.199 

462.427 
486.427 
539.795 

493.032 
509.032 
544.933 

- 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

Unconditional  
Unconditional Growth Curve  
Means Model Model 

Column # 1 2 
Coefficient Estimates 
Intercept 0.6679620 0.5938276 
Intervention (intcont3) 1=intervention - - 
Gender (gender2) 1=male - - 
Sexually exp'd (xsexprca) 1=yes - - 
Urban/rural (urbrura2) 1=rural 

- - - 
Slope (survseq3) 0=pretest - 0.0510866 
survseq3 * intcont3 - - 
survseq3 * gender2 - - 
survseq3 * xsexprca - - 
survseq3 * urbrura2 - - 

- - - 
intcont3 * gender2 - - 
intcont3 * xsexprca - - 
intcont3 * urbrura2 - - 

- - - 
intcont3 * survseq3 - - 
intcont3 * survseq3 * gender2 - - 
intcont3 * survseq3 * xsexprca - - 
intcont3 * survseq3 * urbrura2 - - 

- - - 
Fit Indices 
-2LL 533.504 498.846 
AIC 539.504 510.846 
BIC 552.967 537.772 

Covar Parameters 
Residuals 0.0739279 0.0621971 
Intercept - UN(1,1) 0.1489117 0.1650765 
Covariance - UN(1,2) - -0.0078100 
Slope - UN(2,2) - 0.0043555 

- 
0.0296900 
0.0379066 

0.4517614 
-0.1192525 
0.0086661 
0.1389392 
0.0236073 

- 
0.0269533 
0.1115800 

-0.0187381 
0.0192168 
0.0041324 

- 
-0.0298034 
0.1449754 
0.2048191 

- 
- 

-0.0177003 
-0.0594789 
-0.0572889 

0.3717243 
- 

0.0020838 
0.2224457 
0.1449586 

- 
0.0863778 

- 
-0.0260066 
-0.0103521 
-0.0313018 

0.5750914 
0.0349588 

- 
- 

Full Model 
5 

Intervention  
only 

3 

Full Model  
Without  

Intervention  
Status 

4 
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Table 4 Intentions to Use Condoms and Birth Control in the Future Mean 
 

 

Testing to see if intervention adds any explanatory power to the other IVs 
Deviance of Model 5 vs 4 8.54 

degrees of freedom 8.00 
p value 0.3823 

Testing to see if intervention is explanatory on its own 
Deviance of Model 3 vs 2 3.10 

degrees of freedom 2.00 
p value 0.2121 

Testing to see if we need a growth curve model 
Deviance of Model 1 vs 2 15.02 

degrees of freedom 3.00 
p value 0.0018 

Testing to see if we need to vary the model by individuals 
ICC 0.57 

5% 
21% 

4% 
16% 

0% 
2% 

Percent of intercept variance explained 
Percent of slope variance explained 

0.2485832 
0.4431879 

-0.0324385 
0.0256287 

0.2500006 
0.4476317 

-0.0329157 
0.0274466 

0.2529376 
0.4668738 

-0.0383567 
0.0319342 

1,305.419 
1,345.419 
1,434.301 

1,313.962 
1,337.962 
1,391.292 

1,387.916 
1,403.916 
1,439.793 

- 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

Unconditional  
Unconditional Growth Curve  
Means Model Model 

Column # 1 2 
Coefficient Estimates 
Intercept 3.0484657 3.0023319 
Intervention (intcont3) 1=intervention - - 
Gender (gender2) 1=male - - 
Sexually exp'd (xsexprca) 1=yes - - 
Urban/rural (urbrura2) 1=rural 

- - - 
Slope (survseq3) 0=pretest - 0.0325663 
survseq3 * intcont3 - - 
survseq3 * gender2 - - 
survseq3 * xsexprca - - 
survseq3 * urbrura2 - - 

- - - 
intcont3 * gender2 - - 
intcont3 * xsexprca - - 
intcont3 * urbrura2 - - 

- - - 
intcont3 * survseq3 - - 
intcont3 * survseq3 * gender2 - - 
intcont3 * survseq3 * xsexprca - - 
intcont3 * survseq3 * urbrura2 - - 

- - - 
Fit Indices 
-2LL 1,406.035 1,391.017 
AIC 1,412.035 1,403.017 
BIC 1,425.489 1,429.925 

Covar Parameters 
Residuals 0.3089526 0.2531652 
Intercept - UN(1,1) 0.4132532 0.4686054 
Covariance - UN(1,2) - -0.0377116 
Slope - UN(2,2) - 0.0324816 

- 
0.0025492 
0.0527642 

2.7939538 
-0.0624398 
0.3110528 

-0.0452184 
0.0740907 

- 
0.0183598 
0.0011409 

-0.0349715 
-0.0153439 
0.0685154 

- 
-0.1878402 
0.2650307 
0.0936486 

- 
- 

0.1027245 
0.0483093 

-0.1549000 

2.7640571 
- 

0.2111218 
0.0968217 
0.1130045 

- 
0.0291723 

- 
0.0215300 
0.0060681 

-0.0167639 

2.9661992 
0.0674452 

- 
- 

Full Model 
5 

Intervention  
only 

3 

Full Model  
Without  

Intervention  
Status 

4 
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Table 5 Intentions to Have Sex in the Future Mean 
 

 

Testing to see if intervention adds any explanatory power to the other IVs 
Deviance of Model 5 vs 4 2.11 

degrees of freedom 8.00 
p value 0.9773 

Testing to see if intervention is explanatory on its own 
Deviance of Model 3 vs 2 0.98 

degrees of freedom 2.00 
p value 0.6128 

Testing to see if we need a growth curve model 
Deviance of Model 1 vs 2 31.70 

degrees of freedom 3.00 
p value 0.0000 

Testing to see if we need to vary the model by individuals 
ICC 0.69 

23% 
15% 

23% 
14% 

0% 
1% 

Percent of intercept variance explained 
Percent of slope variance explained 

0.3058759 
0.7549503 

-0.0381713 
0.0534607 

0.3058279 
0.7578787 

-0.0377701 
0.0543138 

0.3022488 
0.9843288 

-0.0629011 
0.0625143 

1,530.300 
1,570.300 
1,659.183 

1,532.414 
1,556.414 
1,609.744 

1,638.020 
1,654.020 
1,689.898 

- 

- 
-0.0759125 
0.0046840 

-0.0243460 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

Unconditional  
Unconditional Growth Curve  
Means Model Model 

Column # 1 2 
Coefficient Estimates 
Intercept 1.9958624 1.9472084 
Intervention (intcont3) 1=intervention - - 
Gender (gender2) 1=male - - 
Sexually exp'd (xsexprca) 1=yes - - 
Urban/rural (urbrura2) 1=rural 

- - - 
Slope (survseq3) 0=pretest - 0.0317109 
survseq3 * intcont3 - - 
survseq3 * gender2 - - 
survseq3 * xsexprca - - 
survseq3 * urbrura2 - - 

- - - 
intcont3 * gender2 - - 
intcont3 * xsexprca - - 
intcont3 * urbrura2 - - 

- - - 
intcont3 * survseq3 - - 
intcont3 * survseq3 * gender2 - - 
intcont3 * survseq3 * xsexprca - - 
intcont3 * survseq3 * urbrura2 - - 

- - - 
Fit Indices 
-2LL 1,670.696 1,639.000 
AIC 1,676.696 1,651.000 
BIC 1,690.150 1,677.908 

Covar Parameters 
Residuals 0.4106220 0.3023140 
Intercept - UN(1,1) 0.9109726 0.9839653 
Covariance - UN(1,2) - -0.0625314 
Slope - UN(2,2) - 0.0630094 

- 
0.0569032 

-0.0444223 

1.1955468 
-0.0923105 
0.0775846 
0.9613162 
0.1645902 

- 
0.0428477 
0.0086882 
0.0446932 

-0.0797836 
0.1062639 

- 
0.1307995 

-0.0880320 
-0.0160391 

1.1539060 
- 

0.1452268 
0.9069047 
0.1554588 

- 
0.0498291 

- 
-0.0014947 
-0.0795946 
0.0935307 

1.9639303 
-0.0317325 

- 
- 

Full Model 
5 

Intervention  
only 

3 

Full Model  
Without  

Intervention  
Status 

4 
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Table 6 Knowledge Mean 
 

 

Testing to see if intervention adds any explanatory power to the other IVs 
Deviance of Model 5 vs 4 11.68 

degrees of freedom 8.00 
p value 0.1660 

Testing to see if intervention is explanatory on its own 
Deviance of Model 3 vs 2 6.21 

degrees of freedom 2.00 
p value 0.0448 

Testing to see if we need a growth curve model 
Deviance of Model 1 vs 2 33.29 

degrees of freedom 3.00 
p value 0.0000 

Testing to see if we need to vary the model by individuals 
ICC 0.61 

20% 
73% 

16% 
64% 

4% 
-1% 

Percent of intercept variance explained 
Percent of slope variance explained 

0.0374177 
0.0374753 
0.0056900 
0.0010407 

0.0373630 
0.0395517 
0.0057669 
0.0013717 

0.0368197 
0.0450792 
0.0043943 
0.0038439 

42.689 
82.689 

171.667 

54.371 
78.371 

131.758 

104.639 
120.639 
156.553 

- 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

Unconditional  
Unconditional Growth Curve  
Means Model Model 

Column # 1 2 
Coefficient Estimates 
Intercept 3.2198430 3.1959517 
Intervention (intcont3) 1=intervention - - 
Gender (gender2) 1=male - - 
Sexually exp'd (xsexprca) 1=yes - - 
Urban/rural (urbrura2) 1=rural 

- - - 
Slope (survseq3) 0=pretest - 0.0162318 
survseq3 * intcont3 - - 
survseq3 * gender2 - - 
survseq3 * xsexprca - - 
survseq3 * urbrura2 - - 

- - - 
intcont3 * gender2 - - 
intcont3 * xsexprca - - 
intcont3 * urbrura2 - - 

- - - 
intcont3 * survseq3 - - 
intcont3 * survseq3 * gender2 - - 
intcont3 * survseq3 * xsexprca - - 
intcont3 * survseq3 * urbrura2 - - 

- - - 
Fit Indices 
-2LL 144.138 110.848 
AIC 150.138 122.848 
BIC 163.605 149.783 

Covar Parameters 
Residuals 0.0436016 0.0368477 
Intercept - UN(1,1) 0.0668610 0.0471122 
Covariance - UN(1,2) - 0.0047551 
Slope - UN(2,2) - 0.0038064 

- 
0.0089137 
0.0127386 

3.1246079 
0.1285146 
0.0730021 

-0.0568290 
0.0755983 

- 
0.0376543 

-0.0276502 
-0.0360122 
0.0202343 

-0.0322856 
- 

-0.0898066 
0.0338592 

-0.0382573 
- 
- 

0.0309517 
-0.0129399 
0.0635805 

3.1870769 
- 

0.0274971 
-0.0309444 
0.0548313 

- 
0.0185846 

- 
-0.0163629 
0.0148694 
0.0035125 

3.1499965 
0.0847948 

- 
- 

Full Model 
5 

Intervention  
only 

3 

Full Model  
Without  

Intervention  
Status 

4 
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Table 7 Refusal Skill Mean 
 

 

Testing to see if intervention adds any explanatory power to the other IVs 
Deviance of Model 5 vs 4 14.78 

degrees of freedom 8.00 
p value 0.0635 

Testing to see if intervention is explanatory on its own 
Deviance of Model 3 vs 2 6.45 

degrees of freedom 2.00 
p value 0.0398 

Testing to see if we need a growth curve model 
Deviance of Model 1 vs 2 23.24 

degrees of freedom 3.00 
p value 0.0000 

Testing to see if we need to vary the model by individuals 
ICC 0.56 

12% 
12% 

5% 
5% 

1% 
7% 

Percent of intercept variance explained 
Percent of slope variance explained 

0.1481962 
0.2343981 

-0.0201323 
0.0125344 

0.1485349 
0.2520775 

-0.0218877 
0.0135386 

0.1551052 
0.2632800 

-0.0168397 
0.0133593 

949.459 
989.459 

1,078.437 

964.240 
988.240 

1,041.627 

1,040.273 
1,056.273 
1,092.187 

- 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

Unconditional  
Unconditional Growth Curve  
Means Model Model 

Column # 1 2 
Coefficient Estimates 
Intercept 3.2701285 3.1815605 
Intervention (intcont3) 1=intervention - - 
Gender (gender2) 1=male - - 
Sexually exp'd (xsexprca) 1=yes - - 
Urban/rural (urbrura2) 1=rural 

- - - 
Slope (survseq3) 0=pretest - 0.0602194 
survseq3 * intcont3 - - 
survseq3 * gender2 - - 
survseq3 * xsexprca - - 
survseq3 * urbrura2 - - 

- - - 
intcont3 * gender2 - - 
intcont3 * xsexprca - - 
intcont3 * urbrura2 - - 

- - - 
intcont3 * survseq3 - - 
intcont3 * survseq3 * gender2 - - 
intcont3 * survseq3 * xsexprca - - 
intcont3 * survseq3 * urbrura2 - - 

- - - 
Fit Indices 
-2LL 1,069.961 1,046.719 
AIC 1,075.961 1,058.719 
BIC 1,089.428 1,085.655 

Covar Parameters 
Residuals 0.1854143 0.1552703 
Intercept - UN(1,1) 0.2381636 0.2649781 
Covariance - UN(1,2) - -0.0166774 
Slope - UN(2,2) - 0.0143137 

- 
0.0251471 
0.0618341 

3.2379803 
0.2304957 
0.0769500 

-0.3174563 
0.2114766 

- 
0.0879410 
0.0252910 

-0.0661568 
0.0126324 

-0.0629428 
- 

-0.4427525 
0.2422600 

-0.1555205 
- 
- 

0.0937634 
-0.0514464 
0.0392627 

3.3649913 
- 

-0.1607041 
-0.1860657 
0.1158516 

- 
0.0967530 

- 
-0.0087120 
-0.0096919 
-0.0449506 

3.1530218 
0.0534842 

- 
- 

Full Model 
5 

Intervention  
only 

3 

Full Model  
Without  

Intervention  
Status 

4 
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Table 8 Relationship Attitude Mean 
 

 

Testing to see if intervention adds any explanatory power to the other IVs 
Deviance of Model 5 vs 4 12.29 

degrees of freedom 8.00 
p value 0.1388 

Testing to see if intervention is explanatory on its own 
Deviance of Model 3 vs 2 3.13 

degrees of freedom 2.00 
p value 0.2087 

Testing to see if we need a growth curve model 
Deviance of Model 1 vs 2 29.76 

degrees of freedom 3.00 
p value 0.0000 

Testing to see if we need to vary the model by individuals 
ICC 0.57 

16% 
5% 

12% 
-16% 

0% 
4% 

Percent of intercept variance explained 
Percent of slope variance explained 

0.0976466 
0.1497193 

-0.0077503 
0.0064253 

0.0977686 
0.1556507 

-0.0096077 
0.0078155 

0.1025379 
0.1773233 

-0.0095118 
0.0065006 

682.652 
722.652 
811.630 

694.940 
718.940 
772.327 

757.396 
773.396 
809.310 

- 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

Unconditional  
Unconditional Growth Curve  
Means Model Model 

Column # 1 2 
Coefficient Estimates 
Intercept 3.3105894 3.2207781 
Intervention (intcont3) 1=intervention - - 
Gender (gender2) 1=male - - 
Sexually exp'd (xsexprca) 1=yes - - 
Urban/rural (urbrura2) 1=rural 

- - - 
Slope (survseq3) 0=pretest - 0.0617404 
survseq3 * intcont3 - - 
survseq3 * gender2 - - 
survseq3 * xsexprca - - 
survseq3 * urbrura2 - - 

- - - 
intcont3 * gender2 - - 
intcont3 * xsexprca - - 
intcont3 * urbrura2 - - 

- - - 
intcont3 * survseq3 - - 
intcont3 * survseq3 * gender2 - - 
intcont3 * survseq3 * xsexprca - - 
intcont3 * survseq3 * urbrura2 - - 

- - - 
Fit Indices 
-2LL 790.295 760.530 
AIC 796.295 772.530 
BIC 809.762 799.465 

Covar Parameters 
Residuals 0.1201263 0.1027830 
Intercept - UN(1,1) 0.1605936 0.1774934 
Covariance - UN(1,2) - -0.0095389 
Slope - UN(2,2) - 0.0067435 

- 
0.0382198 
0.0417403 

3.5822230 
-0.1562513 
-0.1364996 
-0.4949773 
0.1232032 

- 
-0.0267655 
0.0945276 
0.0716710 
0.0743743 

-0.0374159 
- 

0.0348019 
0.2808805 

-0.1077848 
- 
- 

-0.1018433 
-0.0605524 
0.0837326 

3.5098398 
- 

-0.1184747 
-0.3572495 
0.0783799 

- 
0.0130605 

- 
0.0187492 
0.0523114 
0.0033320 

3.2273405 
-0.0114047 

- 
- 

Full Model 
5 

Intervention  
only 

3 

Full Model  
Without  

Intervention  
Status 

4 
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Table 9 Risk Assessment Mean 
 

 

Testing to see if intervention adds any explanatory power to the other IVs 
Deviance of Model 5 vs 4 9.06 

degrees of freedom 8.00 
p value 0.3377 

Testing to see if intervention is explanatory on its own 
Deviance of Model 3 vs 2 6.95 

degrees of freedom 2.00 
p value 0.0310 

Testing to see if we need a growth curve model 
Deviance of Model 1 vs 2 26.47 

degrees of freedom 3.00 
p value 0.0000 

Testing to see if we need to vary the model by individuals 
ICC 0.45 

11% 
77% 

5% 
73% 

4% 
-2% 

Percent of intercept variance explained 
Percent of slope variance explained 

0.0844664 
0.0721217 

-0.0008731 
0.0007446 

0.0842436 
0.0768068 

-0.0008288 
0.0008917 

0.0833130 
0.0778665 

-0.0028161 
0.0033717 

479.492 
519.492 
608.469 

488.547 
512.547 
565.933 

525.692 
541.692 
577.606 

- 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

Unconditional  
Unconditional Growth Curve  
Means Model Model 

Column # 1 2 
Coefficient Estimates 
Intercept 2.9479365 2.8715439 
Intervention (intcont3) 1=intervention - - 
Gender (gender2) 1=male - - 
Sexually exp'd (xsexprca) 1=yes - - 
Urban/rural (urbrura2) 1=rural 

- - - 
Slope (survseq3) 0=pretest - 0.0519550 
survseq3 * intcont3 - - 
survseq3 * gender2 - - 
survseq3 * xsexprca - - 
survseq3 * urbrura2 - - 

- - - 
intcont3 * gender2 - - 
intcont3 * xsexprca - - 
intcont3 * urbrura2 - - 

- - - 
intcont3 * survseq3 - - 
intcont3 * survseq3 * gender2 - - 
intcont3 * survseq3 * xsexprca - - 
intcont3 * survseq3 * urbrura2 - - 

- - - 
Fit Indices 
-2LL 559.110 532.639 
AIC 565.110 544.639 
BIC 578.578 571.574 

Covar Parameters 
Residuals 0.0936232 0.0833992 
Intercept - UN(1,1) 0.0780780 0.0810947 
Covariance - UN(1,2) - -0.0024848 
Slope - UN(2,2) - 0.0032976 

- 
0.0448020 
0.0119074 

2.7902425 
0.1400598 
0.0212373 

-0.0699259 
0.1510250 

- 
0.1004541 

-0.0193857 
-0.0054096 
-0.0405657 
-0.0449253 

- 
-0.0936996 
0.0760219 

-0.0721373 
- 
- 

0.0084857 
0.0195404 
0.0259447 

2.8634575 
- 

-0.0257137 
-0.0223733 
0.1040852 

- 
0.0889762 

- 
0.0009957 

-0.0294169 
-0.0308550 

2.8137898 
0.1067241 

- 
- 

Full Model 
5 

Intervention  
only 

3 

Full Model  
Without  

Intervention  
Status 

4 
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Table 10 Stigma Mean 
 

 
 

 
 

 
 
 

 
 

Testing to see if intervention adds any explanatory power to the other IVs 
Deviance of Model 5 vs 4 4.50 

degrees of freedom 8.00 
p value 0.8097 

Testing to see if intervention is explanatory on its own 
Deviance of Model 3 vs 2 2.09 

degrees of freedom 2.00 
p value 0.3521 

Testing to see if we need a growth curve model 
Deviance of Model 1 vs 2 15.99 

degrees of freedom 3.00 
p value 0.0011 

Testing to see if we need to vary the model by individuals 
ICC 0.53 

2% 
25% 

3% 
23% 

1% 
2% 

Percent of intercept variance explained 
Percent of slope variance explained 

0.0673128 
0.0869210 

-0.0050429 
0.0058566 

0.0675911 
0.0867539 

-0.0046381 
0.0059732 

0.0670075 
0.0884947 

-0.0037545 
0.0076480 

438.824 
478.824 
567.770 

443.321 
467.321 
520.688 

482.274 
498.274 
534.176 

- 
- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

Unconditional  
Unconditional Growth Curve  
Means Model Model 

Column # 1 2 
Coefficient Estimates 
Intercept 0.6493495 0.6611090 
Intervention (intcont3) 1=intervention - - 
Gender (gender2) 1=male - - 
Sexually exp'd (xsexprca) 1=yes - - 
Urban/rural (urbrura2) 1=rural 

- - 
Slope (survseq3) 0=pretest - -0.0083204 
survseq3 * intcont3 - - 
survseq3 * gender2 - - 
survseq3 * xsexprca - - 
survseq3 * urbrura2 - - 

- - 
intcont3 * gender2 - - 
intcont3 * xsexprca - - 
intcont3 * urbrura2 - - 

- - - 
intcont3 * survseq3 - - 
intcont3 * survseq3 * gender2 - - 
intcont3 * survseq3 * xsexprca - - 
intcont3 * survseq3 * urbrura2 - - 

- - - 
Fit Indices 
-2LL 500.354 484.362 
AIC 506.354 496.362 
BIC 519.817 523.288 

Covar Parameters 
Residuals 0.0800632 0.0669456 
Intercept - UN(1,1) 0.0918929 0.0890855 
Covariance - UN(1,2) - -0.0036559 
Slope - UN(2,2) - 0.0077688 

- 
0.0044306 

-0.0224443 

0.6768586 
-0.0012778 
-0.0681047 
0.0272706 
0.0114451 

- 
0.0261206 
0.0079330 

-0.0142322 
-0.0107164 
-0.0213384 

- 
0.0569867 

-0.0293029 
-0.0640873 

- 
- 

0.0222504 
-0.0550506 
0.0019180 

0.6828322 
- 

-0.0405167 
0.0086227 

-0.0248037 
- 

0.0315965 
- 

-0.0021173 
-0.0426047 
-0.0213989 

0.6759069 
-0.0275364 

- 
- 

Full Model 
5 

Intervention  
only 

3 

Full Model  
Without  

Intervention  
Status 

4 
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 Table 11 Abstinence from Oral, Vaginal, or Anal Sex in the Last Two Months 
 

 
 

 
 

 
 

 
 

 
 
 

 
Iteration was terminated on full model before convergence was achieved 

Testing to see if intervention adds any explanatory power to the other IVs 
Deviance of Model 5 vs 4 20.35 

degrees of freedom 8.00 
p value 0.0091 

Testing to see if intervention is explanatory on its own 
Deviance of Model 3 vs 2 8.96 

degrees of freedom 2.00 
p value 0.0113 

Testing to see if we need a growth curve model 
Deviance of Model 1 vs 2 1.12 

degrees of freedom 3.00 
p value 0.7728 

Testing to see if we need to vary the model by individuals 
ICC 0.53 

49% 
83% 

45% 
19% 

2% 
52% 

Percent of intercept variance explained 
Percent of slope variance explained 

0.1017072 
0.0617205 
0.0049168 
0.0003999 

0.1038891 
0.0673891 
0.0028691 
0.0019008 

0.1031568 
0.1190461 

-0.0007291 
0.0011183 

577.797 
617.797 
706.584 

598.143 
622.143 
675.415 

672.217 
688.217 
724.058 

- 

- 
0.0074742 

-0.1266489 
-0.0474050 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

Unconditional  
Unconditional Growth Curve  
Means Model Model 

Column # 1 2 
Coefficient Estimates 
Intercept 0.3401450 0.3512534 
Intervention (intcont3) 1=intervention - - 
Gender (gender2) 1=male - - 
Sexually exp'd (xsexprca) 1=yes - - 
Urban/rural (urbrura2) 1=rural 

- - - 
Slope (survseq3) 0=pretest - -0.0076829 
survseq3 * intcont3 - - 
survseq3 * gender2 - - 
survseq3 * xsexprca - - 
survseq3 * urbrura2 - - 

- - - 
intcont3 * gender2 - - 
intcont3 * xsexprca - - 
intcont3 * urbrura2 - - 

- - 
intcont3 * survseq3 - - 
intcont3 * survseq3 * gender2 - - 
intcont3 * survseq3 * xsexprca - - 
intcont3 * survseq3 * urbrura2 - - 

- - - 
Fit Indices 
-2LL 682.297 681.180 
AIC 688.297 693.180 
BIC 701.738 720.060 
Covar Parameters 
Residuals 0.1071628 0.1031341 
Intercept - UN(1,1) 0.1185662 0.1215303 
Covariance - UN(1,2) - -0.0024098 
Slope - UN(2,2) - 0.0023531 

- 
0.0315761 

-0.0710907 

0.0928126 
0.0080329 

-0.1285384 
0.4269111 

-0.0292192 
- 

-0.0036603 
0.0357270 
0.0173535 
0.0178074 
0.0253469 

- 
-0.0679473 
0.0441082 
0.2262799 

0.0783223 
- 

-0.1562499 
0.4679544 
0.0863978 

- 
0.0170028 

- 
0.0190138 

-0.0558248 
0.0039377 

0.3043647 
0.0864143 

- 
- 

Intervention  
only 

3 

Full Model  
Without  

Intervention Full Model see  
Status note 

4 5 



 
 

   

 

110 

Table 12 Number of sexual partners in the last two months 

 
 
  
  
 

2412.45 2398.83 2404.9 

- 
-0.1068 

-0.6594 

0.2796 

0.02005 

0.5445 

-1.04 

-0.07332 

0.3905 

0.2067 

0.1723 

-0.2089 

0.1402 

- 
0.1362 

-0.2123 

-0.01878 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

- 
0.09081 

-0.1405 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

-2.314 

0.1528 

-0.5535 

1.5651 

0.2915 

-2.2394 

- 
-0.4944 

1.896 

-0.3269 

- 

-1.2276 

0.1213 

- 
- 

Unconditional  
Unconditional Growth Curve  
Means Model Model 

Column # 1 2 
Coefficient Estimates 
Intercept -1.1358 -1.1552 

Intervention (intcont3) 1=intervention - - 
Gender (gender2) 1=male - - 
Sexually exp'd (xsexprca) 1=yes - - 
Urban/rural (urbrura2) 1=rural 

- - 
Slope (survseq3) 0=pretest - 0.01302 

survseq3 * intcont3 - - 
survseq3 * gender2 - - 
survseq3 * xsexprca - - 
survseq3 * urbrura2 - - 

- - 
intcont3 * gender2 - - 
intcont3 * xsexprca - - 
intcont3 * urbrura2 - - 

- - 
intcont3 * survseq3 - - 
intcont3 * survseq3 * gender2 - - 
intcont3 * survseq3 * xsexprca - - 
intcont3 * survseq3 * urbrura2 - - 

- - 
Fit Indices 
-2LL 2394.28 2398.54 

Full Model 
5 

Intervention  
only 

3 

Full Model  
Without  

Intervention  
Status 

4 
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 Table 13 Unprotected Acts of Sex in the Last Two Months 

 
 
 
 

2888.400 2888.170 2784.060 

- 
-0.051 
0.189 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

-4.918 
- 

-0.709 
4.787 
0.090 

- 
0.958 

- 
0.220 

-1.158 
0.124 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

-4.690 
-0.335 
-0.469 
4.526 
0.319 

- 
0.565 
0.654 
0.421 

-0.901 
-0.026 

- 
-0.386 
0.364 

-0.395 
- 
- 

-0.371 
-0.441 
0.291 

- 

-0.970 
-0.347 

- 
- 

Unconditional  
Unconditional Growth Curve  
Means Model Model 

Column # 1 2 
Coefficient Estimates 
Intercept -1.072 -1.156 
Intervention (intcont3) 1=intervention - - 
Gender (gender2) 1=male - - 
Sexually exp'd (xsexprca) 1=yes - - 
Urban/rural (urbrura2) 1=rural 

- - 
Slope (survseq3) 0=pretest - 0.056 
survseq3 * intcont3 - - 
survseq3 * gender2 - - 
survseq3 * xsexprca - - 
survseq3 * urbrura2 - - 

- - 
intcont3 * gender2 - - 
intcont3 * xsexprca - - 
intcont3 * urbrura2 - - 

- - 
intcont3 * survseq3 - - 
intcont3 * survseq3 * gender2 - - 
intcont3 * survseq3 * xsexprca - - 
intcont3 * survseq3 * urbrura2 - - 

- - 
Fit Indices 
-2LL 2778.910 2780.400 

Full Model 
5 

Intervention  
only 

3 

Full Model  
Without  

Intervention  
Status 

4 
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Table 14: Confirmatory Factor Analysis of Scales  
  

Model    Null 
χ

   N
ull 
df 

2 
model

 χ
model 

df 2 
NFI NNFI CF

I 
RM
SE

A 

α 

Beliefs * 1.01 1 0 0 - - - - .14 
Condom 
attitudes # 

20.06 6 4.10 2 .68 .79 .85 .08 .28 

Intentions 
to use 
condoms or 
birth 
control 

599.77 15 223.91 9 .63 .38 .63 .37 .75 

Intentions 
to have sex 
in the 
future 

356.48 6 6.74 2 .98 .96 .98 .12 .83 

Knowledge 991. 561 777.46 527 .22 .38 .42 .05 .55 
Refusal Skill 159.56 10 22.50 5 .86 .77 .88 .14 .66 
Relation-
ship 
attitude 

122.88 15 24.28 9 .80 .76 .86 .10 .60 

Risk 
Assessment 

66.38 28 18.19 20 .76 1.06 1.0 .06 .17 

Stigma 429.48 91 158.19 77 .63 .72 .76 .08 .67 
Independence Model Chai Square = Null Model; NFI = Bentler Bonnet Normed Fit Index; NNFI = Bentler 
Bonnett Non Normed Fit Indes; CFA RMSEA = Root Mean Squared Error; α = Chronbach alpha; * 
insufficient degrees of freedom to compute; # = ran with a condition code. p > .05. 
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Figure 1 Belief Mean 
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* change in the hoped for direction is down 
 
 
 
 

Estimates of Fixed Effects(a) 

Parameter Estimate Std. Error df t Sig. 

95% Confidence 
Interval 

Lower 
Bound 

Upper 
Bound 

Intercept 1.8004264 0.1055619 179.233 17.056 0.000 1.5921224 2.0087304 
INTCONT3 

0.0063643 0.1424300 182.701 0.045 0.964 -
0.2746549 0.2873835 

SURVSEQ3 -
0.0878339 0.0386406 173.871 -2.273 0.024 -

0.1640989 
-

0.0115690 
INTCONT3 
* 
SURVSEQ3 

-
0.0509764 0.0518030 172.869 -0.984 0.326 -

0.1532241 0.0512714 

a. Dependent Variable: belief mean. 
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Figure 2 Condom Attitudes Mean 
 

Condom Attitudes
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*change in the hoped for direction is up 
 

Estimates of Fixed Effects(a) 

Parameter Estimate Std. Error df t Sig. 

95% Confidence 
Interval 

Lower 
Bound 

Upper 
Bound 

Intercept 2.8290687 0.0641664 179.700 44.090 0.000 2.7024522 2.9556851 
INTCONT3 -

0.0264263 0.0866925 181.325 -0.305 0.761 -
0.1974822 0.1446296 

SURVSEQ3 
0.0480556 0.0256072 169.750 1.877 0.062 -

0.0024939 0.0986051 

INTCONT3 
* 
SURVSEQ3 0.0733526 0.0343478 168.328 2.136 0.034 0.0055448 0.1411605 

a. Dependent Variable: recalculated condom attitudes mean using corrected reverse scale 
so all are in correct direction. 
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Figure 3 History of previous HIV testing 
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*change in the hoped for direction is up 
 
 

Estimates of Fixed Effects(a) 

Parameter Estimate Std. Error df t Sig. 

95% Confidence 
Interval 

Lower 
Bound 

Upper 
Bound 

Intercept 0.5750914 0.0503569 188.235 11.420 0.000 0.4757550 0.6744278 
INTCONT3 

0.0349588 0.0677487 194.194 0.516 0.606 -
0.0986589 0.1685764 

SURVSEQ3 
0.0296900 0.0151321 177.247 1.962 0.051 -

0.0001723 0.0595523 

INTCONT3 
* 
SURVSEQ3 0.0379066 0.0202706 176.946 1.870 0.063 -

0.0020966 0.0779098 

a. Dependent Variable: Recode Have you ever been tested for HIV?. 
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Figure 4 Intentions to use condoms or birth control 
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*change in the hoped for direction is up 
 

Estimates of Fixed Effects(a) 

Parameter Estimate Std. Error df t Sig. 

95% Confidence 
Interval 

Lower 
Bound 

Upper 
Bound 

Intercept 2.9661992 0.0896519 186.002 33.086 0.000 2.7893339 3.1430646 
INTCONT3 

0.0674452 0.1207244 188.547 0.559 0.577 -
0.1706989 0.3055892 

SURVSEQ3 
0.0025492 0.0338952 164.465 0.075 0.940 -

0.0643768 0.0694751 

INTCONT3 
* 
SURVSEQ3 0.0527642 0.0452669 163.339 1.166 0.245 -

0.0366195 0.1421479 

a. Dependent Variable: intentions to use condoms or birth control mean. 
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Figure 5 Intentions to have sex in the future 
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*change in the hoped for direction is down 
 
 

Estimates of Fixed Effects(a) 

Parameter Estimate Std. Error df t Sig. 

95% Confidence 
Interval 

Lower 
Bound 

Upper 
Bound 

Intercept 1.9639303 0.1210216 191.018 16.228 0.000 1.7252200 2.2026406 
INTCONT3 -

0.0317325 0.1625960 196.357 -0.195 0.845 -
0.3523911 0.2889261 

SURVSEQ3 
0.0569032 0.0413156 178.264 1.377 0.170 -

0.0246273 0.1384338 

INTCONT3 
* 
SURVSEQ3 

-
0.0444223 0.0551406 177.100 -0.806 0.422 -

0.1532396 0.0643950 

a. Dependent Variable: intentions to have sex in the future mean. 
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Figure 6 Knowledge Mean 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*change in the hoped for direction is up 
  
 
 

Estimates of Fixed Effects(a) 

Parameter Estimate Std. Error df t Sig. 

95% Confidence Interval 

Lower 
Bound 

Upper 
Bound 

Intercept 3.1499965 0.0297200 169.116 105.989 0.000 3.0913266 3.2086664 
INTCONT3 

0.0847948 0.0401072 171.352 2.114 0.036 0.0056270 0.1639625 

SURVSEQ3 
0.0089137 0.0125103 168.329 0.713 0.477 -

0.0157837 0.0336111 

INTCONT3 
* 
SURVSEQ3 0.0127386 0.0167000 167.276 0.763 0.447 -

0.0202313 0.0457084 

a. Dependent Variable: Knowledge mean. 
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Figure 7 Refusal Skills Mean 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*change in the hoped for direction is up 
 

Estimates of Fixed Effects(a) 

Parameter Estimate Std. Error df t Sig. 

95% Confidence 
Interval 

Lower 
Bound 

Upper 
Bound 

Intercept 3.1530218 0.0678595 178.016 46.464 0.000 3.0191093 3.2869344 
INTCONT3 

0.0534842 0.0915377 181.203 0.584 0.560 -
0.1271326 0.2341010 

SURVSEQ3 
0.0251471 0.0248011 169.171 1.014 0.312 -

0.0238124 0.0741066 

INTCONT3 
* 
SURVSEQ3 0.0618341 0.0331871 168.157 1.863 0.064 -

0.0036829 0.1273510 

a. Dependent Variable: refusal skills mean 5 item scale consistent with CFA. 
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Figure 8 Relationship Attitudes Mean 
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*change in the hoped for direction is up 
 
 

Estimates of Fixed Effects(a) 

Parameter Estimate Std. Error df t Sig. 

95% Confidence 
Interval 

Lower 
Bound 

Upper 
Bound 

Intercept 3.2273405 0.0554821 186.932 58.169 0.000 3.1178891 3.3367920 
INTCONT3 -

0.0114047 0.0748192 190.504 -0.152 0.879 -
0.1589852 0.1361757 

SURVSEQ3 
0.0382198 0.0193761 170.373 1.973 0.050 -

0.0000283 0.0764679 

INTCONT3 
* 
SURVSEQ3 0.0417403 0.0259289 169.456 1.610 0.109 -

0.0094449 0.0929255 

a. Dependent Variable: relationship attitudes mean. 
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Figure 9 Risk Assessment Mean 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*change in the hoped for direction is up 
 
 
 

Estimates of Fixed Effects(a) 

Parameter Estimate Std. Error df t Sig. 

95% Confidence 
Interval 

Lower 
Bound 

Upper 
Bound 

Intercept 2.8137898 0.0413748 178.210 68.007 0.000 2.7321422 2.89543
73 

INTCONT3 
0.1067241 0.0558880 179.865 1.910 0.058 -

0.0035565 
0.21700

46 
SURVSEQ3 

0.0448020 0.0166863 169.192 2.685 0.008 0.0118619 0.07774
21 

INTCONT3 
* 
SURVSEQ3 0.0119074 0.0223375 168.252 0.533 0.595 -

0.0321905 
0.05600

53 

a. Dependent Variable: risk assessment mean. 
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Figure 10 Stigma 
 

Stigma by Intervention
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*change in the hoped for direction is down 
 

Estimates of Fixed Effects(a) 

Parameter Estimate Std. Error df t Sig. 

95% Confidence 
Interval 

Lower 
Bound 

Upper 
Bound 

Intercept 0.6759069 0.0411233 179.978 16.436 0.000 0.5947612 0.75705
26 

INTCONT3 -
0.0275364 0.0555335 182.424 -0.496 0.621 -

0.1371069 
0.08203

42 
SURVSEQ3 

0.0044306 0.0170779 171.297 0.259 0.796 -
0.0292796 

0.03814
08 

INTCONT3 
* 
SURVSEQ3 

-
0.0224443 0.0228393 170.240 -0.983 0.327 -

0.0675290 
0.02264

05 

a. Dependent Variable: stigma mean. 
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Figure 11 Abstinence from oral, vaginal, or anal sex in the last two months 
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*change in the hoped for direction is down 
 

  
Estimates of Fixed Effects(a) 

Parameter Estimate Std. Error df t Sig. 

95% Confidence 
Interval 

Lower 
Bound 

Upper 
Bound 

Intercept 
0.3043647 0.0488150 184.776 6.235 0.000 0.2080583 0.4006710 

INTCONT3 
0.0864143 0.0660162 188.331 1.309 0.192 -

0.0438120 0.2166406 

SURVSEQ3 
0.0315761 0.0174549 173.986 1.809 0.072 -

0.0028745 0.0660266 

INTCONT3 
* 
SURVSEQ3 

-
0.0710907 0.0235011 174.694 -3.025 0.003 -

0.1174733 
-

0.0247081 

a. Dependent Variable: Recode In the last two months have you ever had vaginal  oral  and or anal 
sex?. 
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Figure 12 Number of sexual partners in the last two months 
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*change in the hoped for direction is down 
 
 

 
 

Solutions for Fixed Effects 
 
                                               Standard 
              Effect                Estimate       Error       DF    t Value    Pr > |t| 
 
              Intercept              -1.2276      0.1916      180      -6.41      <.0001 
              intcont3                0.1213      0.2562      463       0.47      0.6360 
              survseq3               0.09081     0.08325    463       1.09      0.2759 
              intcont3*survseq3     -0.1405      0.1122      463      -1.25      0.2112 
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Figure 13 Number of unprotected acts of sex in the last two months 
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*change in the hoped for direction is down 
 
 

                                  Solutions for Fixed Effects   
      
                                            Standard    
           Effect               Estimate       Error       DF    t Value    Pr > |t|  

      
           Intercept             -0.9702      0.2329      179      -4.17      <.0001  
           intcont3              -0.3474      0.3170      430      -1.10      0.2739  
           survseq3             -0.05110     0.06012      430      -0.85      0.3958 
           intcont3*survseq3      0.1892     0.08017      430       2.36      0.0187 
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Appendix C: Survey Instrument 
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1. PASSWORD PROMPTS-if you choose to use the prompts, study personel will input these 
letters and numbers for your password 
 
Print the first letter of your father’s first name.   _____________ 

 
Print the first letter of your mother’s  first name. _____________  

 
Print the first letter of your first name.    _____________ 
 
What is your birth date?  Month_______  Day________ Year you were 
born___________ 

 
 
2. PASSWORD (alternative if you do not wish to use prompts: Please select a series of at least 9 

numbers and letters and write them on the line)   
 

 
______________________________________________________________________________
________________ 

 
Today’s date:  Month_________ Day_________
 Year________________ 

 
______________________________________________________________________________
________________ 

____________________________________ 

About you… 
For the next ten questions, please choose only one answer. Indicate your choice by ticking in the space 
provided. 
 
1. What year of study are you? 

______First 
______Second 
______Third 
______Fourth 

 
2. Are you male or female?   ______
 

Male (boy)   ______Female (girl) 

3. What type of place did you grow up in?   ______Urban   ______Rural  
 
4. Where are you currently residing? Where you are spending most of the time while in session 

______University halls of residence  
______Rented hostel/ house out of campus (without parents/guardians) 
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______House out of campus  with parents / guardians 
______Other (specify)

5. How important would you say religion is to you? 

________________________________________ 
 

______Not at all important 
______Slightly important 
______Somewhat important 
______Important 
______Very important 

 
6. How often do you attend religious services? 

______Once a week or more often 
______Once a fortnight 
______Once a month 
______About twice a year 
______Other (specify) 

7. What is your religious affiliation?  

________________________________________ 
 

______Catholic 
______Muslim 
______Protestant 
______African Traditional 
______No religion 
______Other (specify) 

8. Have you ever attended any training on HIV/AIDS?        ______Yes      
______No 

________________________________________ 
 

9. Have you ever attended a class about family planning methods like  
condoms (mpira) and birth control pills?         ______Yes      
______No 

10. Have you ever had any training on the value of abstinence (not having sex)?  ______Yes      
______No 
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What do you think? 
In this survey you are asked about having sex. Having sex is sometimes also called “going all the way,” 
“doing it,” or “making love.” The word abstinence is also used a lot in this survey. Abstinence means waiting 
to have sex. The survey also asks questions about HIV. HIV is the virus that causes AIDS. 
 
Here are several statements. There is no right or wrong answer; we just want to know what you think, 
whether you agree or disagree with the statement. Please circle the answer that most closely represents 
what you believe. The choices are strongly disagree (0), disagree (1), neither disagree nor agree (2), agree 
(3), and strongly agree (4).  
 

 Strongly 
Disagree Disagree 

Neither 
Agree 

nor 
Disagree 

Agree Strongly 
Agree 

11. Without sex, a relationship has no meaning. 0 1 2 3 4 
12. Having sex proves my love to my partner. 0 1 2 3 4 
13. If all my friends and age mates are having sex, I 

will too. 0 1 2 3 4 

14. Sex should wait until marriage. 0 1 2 3 4 
15. If a man gives a woman a gift, he expects her to 

have sex with him in return. 0 1 2 3 4 
16. If a woman takes a gift from a man, she should 

have sex with him in return. 0 1 2 3 4 
17. I can talk to my partner about ways to show our 

love without having sex. 0 1 2 3 4 
18. I can tell my partner, “No sex without a 

condom.” 0 1 2 3 4 
19. The AMOUNT of risk does not matter if the 

outcome is really bad for you 0 1 2 3 4 
20. Using a condom shows that I care about myself 

and my partner 0 1 2 3 4 
21. Condoms cannot be trusted to protect you 

against HIV. 0 1 2 3 4 
22. If I suggest that we use a condom, my partner 

will suspect I have HIV. 0 1 2 3 4 
23. When in doubt about having sex, delay or avoid 

it 0 1 2 3 4 
24. I believe condoms (mpira) should always be 

used if a person my age has sex 0 if the girl 
DOES NOT use birth control 

1 2 3 4 

25. If a member of my family became sick with 
AIDS I would be willing to care for him or her in 0 1 2 3 4 
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 Strongly 
Disagree Disagree 

Neither 
Agree 

nor 
Disagree 

Agree Strongly 
Agree 

my household. 
26. If you keep having unprotected sex, risk adds 

up and you WILL get a sexually transmitted 
disease 

0 1 2 3 4 

27. If I knew that a shopkeeper or food seller had 
the AIDS virus, I would not buy food from them. 0 1 2 3 4 

28. A teacher who has the AIDS virus but is not sick 
should be allowed to continue teaching in the 
school. 

0 1 2 3 4 

29. You cannot always decide to have sex later 
because you may miss your chance with that 
person 

0 1 2 3 4 

30. If a member of my family became infected with 
the AIDS virus I would want it to remain a 
secret. 

0 1 2 3 4 

 
 
 
 
 

 Strongly 
Disagree Disagree 

Neither 
Agree 

nor 
Disagree 

Agree Strongly 
Agree 

31. Even low risks add up to 100% if you keep 
doing it 0 1 2 3 4 

32. People suffering from AIDS should be permitted 
to continue with work of school. 0 1 2 3 4 

33. I believe it’s OK for people my age to have sex 
with a steady boyfriend or girlfriend 0 1 2 3 4 

34. People who have AIDS are dirty 0 1 2 3 4 
35. It only takes having sex ONCE to get pregnant 

or get HIV 0 1 2 3 4 

36. People who have HIV/AIDS should be ashamed 0 1 2 3 4 
37. It is safe for people who have AIDS to work with 

children 0 1 2 3 4 

38. Most people my age have already had sex 0 1 2 3 4 
39. The AMOUNT of benefits and AMOUNT of risk 0 1 2 3 4 

Decisions…  
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 Strongly 
Disagree Disagree 

Neither 
Agree 

nor 
Disagree 

Agree Strongly 
Agree 

matter when deciding to have sex 

40. People who have HIV/AIDS are cursed 0 1 2 3 4 
41. People with AIDS must expect some restrictions 

on their freedom 0 1 2 3 4 

42. Even low risks events happen to someone 0 1 2 3 4 
43. A person with HIV/AIDS must have done 

something wrong and deserves to be punished.  0 1 2 3 4 

44. People who have HIV should be isolated 0 1 2 3 4 
45. I do not want to be friends with someone who 

has HIV/AIDS 0 1 2 3 4 
46. People who have HIV/AIDS should not be 

allowed to work 0 1 2 3 4 

47. I can say no to sex in a way that won't hurt the 
other person's feeling 0 1 2 3 4 

48. I feel comfortable saying no to sex without a 
condom. 0 1 2 3 4 

49. I feel comfortable refusing to have sex. 0 1 2 3 4 
50. I know ways to make my body language say NO 

to sex. 0 1 2 3 4 
51. I know how to avoid having sex if I don’t want to 

do it 0 1 2 3 4 
 
 
 
 
 
The Future… 
Please, answer these questions whether or not you have had sex. 
 

 Very 
Unlikely Unlikely Don't 

Know Likely Very 
Likely 

52. Do you intend to use a condom (mpira) when 
you have sex? 0 1 2 3 4 

53. Do you think you will actually use birth control 
when you have sex? 0 1 2 3 4 

54. Do you think you will have sex (or have sex 
again) before you are in a serious relationship 0 1 2 3 4 
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or in love? 
55. If you were going to have sex, would you prefer 

to use a condom (mpira)? 0 1 2 3 4 
56. Do you intend to use birth control when you 

have sex? 0 1 2 3 4 
57. Do you think you will have sex (or have sex 

again) before you are finished with university? 0 1 2 3 4 
58. Do you think you will actually use a condom 

(mpira) when you have sex? 0 1 2 3 4 
59. Do you think you will have sex (or have sex 

again) during the next year? 0 1 2 3 4 
60. If you were going to have sex, would you prefer 

to use birth control? 0 1 2 3 4 
61. Do you think you will have sex (or have sex 

again) before you get married? 0 1 2 3 4 
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The Really Personal Stuff About You...      
 
Please read the following questions and think about them carefully.  Remember that your answers 
are private and will not be shown to your friends,parents, teachers, or program leaders.  
 
62. Have you ever kissed a boy or a girl on the mouth? Yes No 
63. Have you ever open-mouth kissed (French kissed) a boy or a girl? Yes No 
64. Have you ever fooled around (sexually) above the waist? Yes No 
65. Have you ever fooled around (sexually) below the waist? Yes No 
66. Have you ever had sex? Yes No 

67. Have you ever been tested for HIV? Yes No 
 

68. How likely is it that you will get tested for HIV/ in the next 2 months? 
______Very unlikely 
______Unlikely 
______Don’t know 
______Likely 
______Very likely 

 
69. Do you have a boyfriend or girlfriend right now?  ______Yes ______No 
70. How long have you been dating this person? ______________________________ 
71. How old is this person?   ______________________________ 
72. Have you had sex with that parther?    ______Yes ______No 
 
73. How long have you been together with this partner? ______________________________ 
 
74. Are you faithful to your sexual partner?   ______Yes ______No 
 
75. Do you think your partner is faithful to you?   ______Yes ______No 
 
76. Has your partner had a HIV test?    ______Yes ______No 
 
77. If either of you have had a test to see if you have HIV, 

 have you discussed your results with each other?  ______Yes ______No 
 
78. If you have had sex, did you have a sexual partner  

before your current one?    ______Yes ______No 
 
79.   If you have had sex, how many total people have you had sex with?  _________________ 
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80. If you have had sex, how old were you the first time you had sex?       _________________ 
 
81.  If you have had sex, how many sexual partners have you had?  
 

Number of male (boy) partners  ______ 
Number of female (girl) partners______ 
I have never had sex ______ 

 
82.   If you have had sex, what method(s) of birth control did you and your partner use to prevent 

pregnancy the last time you had sex? (check all that apply)  
______I have never had sex 
______No method was used 
______Birth control pill 
______Condom (mpira) 
______Some other method (ex. Diaphragm, IUD) 
______I am not sure 

 
83. If you have had sex, do you plan to stop having sex and start practicing abstinence?   

______I have never had sex 
______Yes - I plan to stop having sex/or have already stopped 
______No - I do not plan to stop having sex 

 
84. If you have had sex, did you drink alcohol or use drugs ( miraa, bhang, etc..) before you had 

sex the last time?  
______I have never had sex 
______Yes, alcohol 
______Yes, drugs 
______Yes, both drugs and alcohol 
______No, neither were used when I had sex 

 
85. If you have had sex, did you drink alcohol or use drugs ( miraa, bhang, etc..) before you had 

sex in the the last two months? 
______I have never had sex 
______Yes, alcohol 
______Yes, drugs 
______Yes, both drugs and alcohol 
______No, neither were used 

 
86. If you have had sex, how many times have you been pregnant or gotten someone pregnant? 

______I have never had sex 
______0 times 
______1 time 
______2 or more times 
______Not sure 
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87. If you have children of your own, how many do you have? 

______I have no children 
______1 child 
______2 children 
______3 or more children 

 

88. Are you or your partner(s) currently pregnant?______Yes ______No 
89. Are you currently married?    ______Yes ______No 
90. Have you ever had vaginal sex?    ______Yes ______No 
91. Have you ever had oral sex?    ______Yes ______No 
92. Have you ever had anal sex?    ______Yes ______No 
93. In the last two months, have you ever had vaginal, oral, and/or anal sex? 

______ No (If no, please complete Section A, numbers 94-95) 
______ Yes (If yes, please complete Section B, numbers  96-111) 
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Section A: No sex in the last two months. 

***Please continue on to Number 112*** 
 
Section B: Yes, sex in the last two months. 
The following questions ask about your sexual activities during the past two months.  If you had sex during 
the PAST TWO MONTHS

96. In the last two months, I have had vaginal, oral, and/or anal sex with ______ number of 
partners. 

 think about what took place.  Please mark your answer in the space provided.  If 
a number is zero, please write “0”.  Please be sure to mark an answer in every blank, even if that answer is 
zero. 
 

97. In the last two months, I had vaginal (regular) sex _______ times. 
98. In the last two months, I had vaginal (regular) sex with _______ number of partners. 
99. If you used contraception in the last 2 months, how many times did you use: 

______ birth control pills 
______emergency pills (eg P2) 
______ condoms (mpiras) 
______ condoms (mpiras) and foam 
______ withdrawal 
______ diaphragm 
______ IUD 
______ Norplant (implants) 
______ Depo Provera (injection)  

100. In the last two months, I refused to have vaginal (regular) sex without a condom _______ 

times. 

 Strongl
y 

Disagr
ee 

Disagr
ee 

Neither 
Agree 

nor 
Disagr

ee 

Agree 
Strongl

y 
Agree 

94. I did not have sex in the last two months because 
it is against my values and beliefs.. 0 1 2 3 4 

95. I did not have sex in the last two months because I 
didn’t have the chance or the opportunity 0 1 2 3 4 
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101. In the last two months, I had oral sex _______times. 

102. In the last two months, I had oral sex USING a condom _______ times. 

103. In the last two months, I had oral sex with _______ number of partners. 

104. In the last two months, I refused to have oral sex without a condom _______times. 

105. In the last two months, I had anal (rectal) sex _______times. 

106. In the last two months, I had anal (rectal) sex USING a condom_______ times. 

107. In the last two months, I had anal (rectal) sex with_______ number of partners. 

108. In the last two months, I refused to have anal (rectal) sex without a condom _______ times.  

109. Of those times you used a condom in the last two months, how many total times did the 

condom break?___ 

110. Of those times you used a condom in the last two months, how many total times did the 

condom slip off during sex or while the male partner was pulling out?____ 

111. Of those times you used a condom in the last two months, how many  total times did you put 

the condom on after you started sex or take it off before you finished having sex?_____  

 
 
 
 
Facts… 

Read each statement carefully and then circle your answer. 

 It Is 
False 

Probably 
False 

Could 
Be 

Either 
True or 
False 

Probably 
True 

It Is 
True 

112. One way to REDUCE the risk of STIs 
(including HIV/AIDS), is for you and your 
partner to get tested 

0 1 2 3 4 

113. Vaseline can be used with latex condoms 
(mpiras), and they will work just as well 0 1 2 3 4 
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 It Is 
False 

Probably 
False 

Could 
Be 

Either 
True or 
False 

Probably 
True 

It Is 
True 

114. It is a myth that you have sex with everyone 
your partner has had sex with because the 
HIV virus don’t live that long 

0 1 2 3 4 

115. In Kenya, very few women of child bearing 
age are infected with HIV 0 1 2 3 4 

116. Using a condom (mpira) can lower your 
chance of getting HIV 0 1 2 3 4 

117. One way to REDUCE the risk of STIs 
(including HIV/AIDS), is to not have multiple 
partners 

0 1 2 3 4 

118. A girl can not get pregnant the first time she 
has sex 0 1 2 3 4 

119. You can always tell if someone has HIV by 
looking at them 0 1 2 3 4 

120. You can not get HIV the first time you have 
sex.. 0 1 2 3 4 

121. The only way to have NO risk of STIs or 
pregnancy is to not have sex 0 1 2 3 4 

122. You can have the HIV virus without being sick 
from AIDS 0 1 2 3 4 

123. Taking birth control pills is one way to protect 
yourself from becoming infected with the HIV 
virus 

0 1 2 3 4 

124. Viruses like herpes and HIV are not curable; 
you have them and can give them to others 
for the rest of your life 

0 1 2 3 4 

125. To REDUCE the risk of STIs (including HIV), 
other than not having sex, the second best 
thing to do is to use condoms 

0 1 2 3 4 

126. A healthy looking person does not have HIV 0 1 2 3 4 
127. A pregnant woman with HIV can give HIV to 

her unborn baby 0 1 2 3 4 
128. You must have symptoms in order to have 

HIV 0 1 2 3 4 

129. There is a cure for HIV/AIDS 0 1 2 3 4 
130. To use a condom (mpira) correctly, a man 

must hold it on the penis while pulling out of 
the vagina 

0 1 2 3 4 
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 It Is 
False 

Probably 
False 

Could 
Be 

Either 
True or 
False 

Probably 
True 

It Is 
True 

131. Latex condoms (mpiras) prevent HIV better 
than animal skin condoms (mpiras) 0 1 2 3 4 

132. If a girl forgets to take her pill for three days, 
she is still protected from 
pregnancy…………………… 

0 1 2 3 4 

133. You are at risk of getting STIs from everyone 
your partner has had sex with and everyone 
your partner’s partners have had sex with, 
and so on 

0 1 2 3 4 

134. An HIV + woman can infect her infant through 
breast feeding 0 1 2 3 4 

135. Using condoms lowers the risk of getting STIs 
(including HIV/AIDS) by a BIG amount for a 
single act 

0 1 2 3 4 

136. One way to REDUCE the risk of STIs 
(including HIV/AIDS) or pregnancy, is to limit 
sex-have fewer partners and less sex 

0 1 2 3 4 

137. ONLY condoms and not having sex protect 
against BOTH STIs and pregnancy 0 1 2 3 4 

138. Condoms eliminate the risk of both pregnancy 
and HIV 0 1 2 3 4 

139. An HIV + individual taking anti-retroviral 
therapy is no longer infectious. 0 1 2 3 4 

140. The most common method of transmission of 
HIV in Kenya is through heterosexual sex. 0 1 2 3 4 

141. You can get infected with HIV by sharing a 
meal with an infected person. 0 1 2 3 4 

142. In Kenya, HIV is restricted to high risk groups 
like prostitutes. 0 1 2 3 4 

143. The most common method of transmission of 
HIV in Kenya is through Intravenous drug 
use. 

0 1 2 3 4 

144. You can avoid getting a STI by washing your 
private parts after sex 0 1 2 3 4 

145. You cannot get infected with HIV if you use a 
condom when you have sex. 0 1 2 3 4 
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 More about you… 
 
146. What is your date of birth? ______ Day ______ Month _____________ Year you were born 
 
147. Have you ever heard of an organization called I Choose Life? ______ Yes ______ No 
 
148. Have you ever met with an ICL peer educator to discuss how to protect yourself from HIV? 
 

______ Yes 
______ No 
______ I am in training with ICL or have completed ICL peer education training. 

 
 
149. Have you ever participated in the ICL activity called “BLITZ” ______ Yes ______ No 
 
150. Have you ever particiapted in the ICL activity called BCCG? ______ Yes ______ No 
 
151. Have you ever attended a larger group ICL activity like a movie night? ______ Yes ______ No 
 

 
 
 
 

 
 
 
Family Relationships… 
 

 Strongly 
Disapprove Disapprove 

Neither 
Disapprove 
nor Approve 

Approve Strongly 
Approve 

Do Not Live 
With This 

Parent 
152. How would your mother feel about 

your having sex at this time in 
your life? 

0 1 2 3 4 
5 

153. How would your mother feel about 
your having sexual intercourse 
with someone who was special to 
you and whom you knew well, like 
a steady boyfriend/girlfriend? 

0 1 2 3 4 

5 

154. How would your father feel about 
your having sex at this time in 
your life? 

0 1 2 3 4 
5 

155. How would your father feel about 
your having sexual intercourse 
with someone who was special to 
you and whom you knew well, like 
a steady boyfriend/girlfriend? 

0 1 2 3 4 

5 
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What’s the risk? 
 
EXAMPLE:  
A woman is pregnant, what is the chance she will have a boy? 
 
0………10……….20………30………40………50………60………70………80………90………100% 
 
156. Suppose condoms (mpiras) are 90% effective in reducing the risk for sexual transmission of 

disease X and 70% effective in reducing the risk for disease Y.  (Disease X and disease Y are 
equally common.) Then condoms (mpiras) would be 70% effective for reducing the risk of 
transmission for any
 
The Centers for Disease Control and Prevention (CDC) have stated that, "Condom (mpira) use 
reduces the risk for gonorrhea, herpes simplex virus (HSV) infection, genital ulcers, and pelvic 
inflammatory disease. In addition, intact latex condoms (mpiras) provide a continuous 
mechanical barrier to HIV, HSV, hepatitis B virus, Chlamydia trachomatis, and Neisseria 
gonorrhea.”  
 
This means that when used consistently and correctly condoms (mpiras) are 

 
0………10……….20………30………40………50………60………70………80………90………10

0% 
effective in reducing the risk for getting any of these diseases.    
   

 of these diseases. 

157. Package labeling on some condoms (mpiras) says the following, "If used properly, latex 
condoms (mpiras) will help to reduce the risk of transmission of HIV infection (AIDS) and many 
other sexually transmitted diseases, including chlamydia, genital herpes, genital warts, 
gonorrhea, hepatitis B, and syphilis". 
This means that when used consistently and correctly condoms (mpiras) are  

 
0………10……….20………30………40………50………60………70………80………90………10

0% 
effective in reducing the risk of transmission of HIV infection (AIDS) and many other sexually 
transmitted infections, including chlamydia, genital herpes, genital warts, gonorrhea, hepatitis 
B, and syphilis. 

 
 
158. Suppose the prevalence of Disease X in the population in general is 10%. A doctor performs a 

diagnostic test, which has a sensitivity of 80% (80% of those who actually have the disease will 
have a positive result) and a specificity of 80% (80% of those who actually do not have the 
disease will have a negative result). The test result is positive. What is the probability of 
disease?  
Check one:  
_______30%  
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_______70%  
 
159. How confident are you about the probability judgment in the above question? Check one rating 

from the 1-7 scale below:  
_______1= No confidence at all (guess)  
_______2= Very low confidence  
_______3= Low confidence  
_______4= Medium confidence  
_______5= High confidence 
_______6= Very high confidence 
_______7= Complete confidence 
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Motivation… 
Motivation for wanting to attend a HIV training program varies from person to person. Please help us 
understand your reasons for being interested in this training program. Please indicate to what degree each 
of the following benefits of being in the HIV training program was a motivation for you to get involved. For 
each possible motivation tick either “not at all a motivation,” “a slight motivation,” “somewhat a motivation,” 
“a strong motivation” or “the main motivation” 
 
We are interested in your thoughts even if you were not selected to participate in the training during this 
session. 
 

 Not at all a 
motivation 

A slight 
motivation 

Somewhat 
of a 

motivation 

A very 
strong 

motivation 
Main 

Motivation 
160. Being able to help others learn more about 

HIV and sexuality. 0 1 2 3 4 
161. Being able to help others make responsible 

choices about their sexual behavior 0 1 2 3 4 
162. Learning more myself about HIV and 

sexuality 0 1 2 3 4 
163. Getting support for making responsible 

choices about my own sexual behavior 0 1 2 3 4 
164. Gaining experience that will help me to 

mature personally 0 1 2 3 4 
165. Gaining experiences that will be good for 

me in my future career 0 1 2 3 4 
166. Having the opportunity to feel like I am 

making a difference in important issues in 
Kenyan society 

0 1 2 3 4 

167. Being with friends in a positive social 
environment 0 1 2 3 4 

168. Having fun 0 1 2 3 4 
169. Making connections with NGOs and others 

in the development and health world 0 1 2 3 4 
170. Developing a sense of purpose about my 

life 0 1 2 3 4 
171. Getting the satisfaction of knowing I am 

making a difference in my world 0 1 2 3 4 
172. Joining a community where I can sense I 

really belong 0 1 2 3 4 
173. Impacting the HIV/AIDS epidemic in my 

corner of the world 0 1 2 3 4 
 
174. Thank you….. 
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Congratulations! You are done…… 
 
 
 

NOTE THESE QUESTIONS WERE ONLY ON THE FINAL 
FOLLOW UP 

 
Please rate you COMPETENCE in the following areas. 0 (Zero) indicates no competence at all. 10 
(ten) indicates superb confidence 
 
175.   Prior to the April 2008, my ability to listen, and communicate sensitive sexual topics 

effectively to both individuals and small groups was:  
 

0………1……….2………3………4………5………6………7………8………9………10 
 
 

176.   Currently, my ability to listen, and communicate sensitive sexual topics effectively 
to both individuals and small groups is  

0………1……….2………3………4………5………6………7………8………9………10 
 
 
177. Prior to the April 2008, my ability and willingness to accept people across gender, 

religious, socio-economic, ethnic, and political boundaries was.  
0………1……….2………3………4………5………6………7………8………9………10 

 
 
178. Currently, my ability and willingness to accept people across gender, religious, socio-

economic, ethnic, and political boundaries is: 
0………1……….2………3………4………5………6………7………8………9………10 

 
 
 
179. Prior to the April 2008, my ability to interact with a known HIV positive person 

without stigmatizing them was: 
0………1……….2………3………4………5………6………7………8………9………10 

 
 
 
180. Currently, my ability to interact with a known HIV positive person without 
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stigmatizing them is: 
0………1……….2………3………4………5………6………7………8………9………10 

 
 
 
181. Prior to the April 2008, my ability to encourage and provide support to people, by 

listening and referral, dealing with painful and difficult circumstances, such as 
domestic and political violence, rape and sexual assault, abuse, depression, drug and 
alcohol addiction, or HIV infection was: 

0………1……….2………3………4………5………6………7………8………9………10 
 
 
 
182. Currently, my ability to encourage and provide support to people, by listening and 

referral, dealing with painful and difficult circumstances, such as domestic and 
political violence, rape and sexual assault, abuse, depression, drug and alcohol 
addiction, or HIV infection is: 

0………1……….2………3………4………5………6………7………8………9………10 
 
 
 
183. Prior to the April 2008, my ability to keep confidences and foster trust was: 

0………1……….2………3………4………5………6………7………8………9………10 
 
 
 
 
 
 
 
 
184. Currently, my ability to keep confidences and foster trust is: 

0………1……….2………3………4………5………6………7………8………9………10 
 
 
 
185. Prior to the April 2008, my ability to model healthy decision-making and encourage 

the same in others was:  
0………1……….2………3………4………5………6………7………8………9………10 

 
 
 
186. Currently, my ability to model healthy decision-making and encourage the same in 

others is: 
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0………1……….2………3………4………5………6………7………8………9………10 
 
 
 
187. Prior to the April 2008, my ability to organize an event to promote health-related 

topics was:  
0………1……….2………3………4………5………6………7………8………9………10 

 
 
 
 
188. Currently, my ability to organize an event to promote health-related topics is: 

0………1……….2………3………4………5………6………7………8………9………10 
 

Congratulations! You are done…… 
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