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1. Introduction 
1.1 Study Selection  

To identify highly impactful studies in HIV prevention we considered the most recent 94 

studies available in the 3ie Repository. We calculated the citation rate by using the ratio 

of number of citations for each study from the Web of Science database and months 

since publication. We weighted each publication rate with journal Impact Factor to 

identify the top 10 most impactful studies using these criteria.  

The goal for 3ie is to encourage adoption of biomedical, behavioral and structural 

interventions for HIV and AIDS prevention that are effective and have the potential for 

major impact in the populations where they are implemented. Showing consistency of 

results through analysis replication is one way to verify findings and direct policy toward 

studies with solid potential for major impact. 

1.2 Study for Replication  

Our criteria identified the study “The Regai Dzive Shiri project: results of a randomized 

trial of an HIV prevention intervention for Zimbabwean youth” by Cowan et al. [1] published 

in Aids to be one of the highest ranking studies. This study has been cited 56 times 

(Google Scholar, access on Feb 1st, 2016). 

Recent surveillance suggested that 1 million young people with the age of 15-24 become 

infected with HIV annually [2], and the Sub-Saharan Africa has six million HIV positive 

young people [3]. It is of great public health importance to identify effective HIV prevention 

interventions among young people in southern Africa [1]. Prior systematic review from 

Joint United Nations Programme on HIV/AIDS (UNAIDS) found that school-based 

interventions can reduce reported sexual risk taking among young people [4]. However, 

there are few trials implementing a community-based intervention approach or that use 

objective biomedical endpoints to evaluate the effectiveness of intervention on HIV 

prevention [5]. Cowan et al. [1] conducted a clustered randomized cluster trial to evaluate 

the effectiveness of community-based multi-component HIV intervention in preventing HIV 

among young people between the ages of 18-22 in rural Zimbabwe. The intervention 

contains three integrated components: (1) the youth programme for in- and out-of–school 

youth to enhance their knowledge and develop skills needed for preventing HIV; (2) the 
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programme for parents and community stakeholders using a 22 session community-based 

programme aimed to improve knowledge on reproductive health; (3) a training programme 

for nurse and other staff working in rural clinics aimed to improve accessibility of clinics 

for young people. A total of 30 communities in South-Eastern Zimbabwe will be 

randomized to early intervention (implemented in 2003) or delayed implementation 

(implemented in 2007) in 2003. The impact of intervention was assessed using self-

completed survey after 4 years. The blood samples of the participants were used to test 

their HIV and HSV-2 antibody, and the urine pregnancy test were also conducted for 

young women. The primary endpoints of the trial are prevalence of HIV and prevalence of 

HSV-2. The secondary endpoints are knowledge and attitude related to HIV or sexually 

transmitted disease (STD) prevention, sexual behavior and reproductive health; the 

clinical attendance; and the reported pregnancy.  

The study was originally planned to follow the participants who are Form 2 students (9th 

grade) for four years (from 2003-2007) to evaluate the impact of interventions. An interim 

analysis in 2006 based on a representative population-based survey showed that around 

46% participants were lost during follow up due to out-migration, and the participants 

who remained in the study had lower HIV prevalence in comparison to those that had 

left. To optimize the power in identifying the treatment impacts on HIV prevalence, the 

investigators selected six enumeration areas (EAs) (around 6/50=12% of the available 

EAs based on census bureau geographic area) from each trial community and used a 

cross-sectional population-based survey on youth (age 18-22) in 2007 for data collection 

and analysis.  

We compared the characteristics of participants who completed the survey in 2007 with 

those at baseline in 2003 via eyeballing the descriptive statistics of the participants’ 

characteristics reported in these two surveys, which were separately reported in two 

papers by Cowan et al [1, 6]. We found that the baseline survey in 2003 [6] and the follow 

up survey in 2007 [1] may include participants with different characteristics from the 

intervention communities and the control communities. At baseline, thirty rural 

communities which have at least 250 form 2 students attending local secondary schools 

and an absence of HIV prevention for young people were randomly assigned to two 

different interventions. All students who attended the Form 2 in secondary schools during 

the survey time were included in the baseline study. In the follow-up study in 2007 (four 

years later from baseline), enumeration areas (EAs) were selected in each of the thirty 
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rural communities considered at baseline based on census bureau geographical areas. 

All young people of age 18-22 from the selected EAs were included in the study. As a 

result, the participants of the baseline survey have an age range of 11 years, and the 

participants of the follow up survey have an age range of 5 years. Cowan et al [1] reported 

that no more than 7% of participants are expected to be overlapped between these two 

samples. We also compared the distributions of participants from a common age range 

(15-18 at baseline or 19-22 at follow-up) between the baseline and follow-up studies. We 

found that more young participants of age 15-16 at baseline (62% vs 11%) were included 

in the baseline survey, while similar young participants (32% vs 31%) were included in the 

follow up survey when compared to the old participants of age 17-18 at baseline. We also 

found that the participants of 2007 follow up survey contained slightly less males (44.5% 

vs 50.7%), less catholic (19% vs 26%) and more orphans (47% vs 35%) than the 2003 

survey. Therefore, we believe that the baseline survey and the follow up survey include 

participants with different participant characteristics. 

Cowan et al. [1] showed that 4684 participants (with 55.5% females) participated in the 

survey in 2007. Both the young men and the young women from the intervention 

communities had modest improvement in knowledge and attitudes. For example, the 

participants had an increase in knowledge related to STD (AOR and its 95% 

CI=1.59(1.27-1.99) for males and 1.45(1.17-1.79) for females).  However, there is no 

impact of intervention on prevalence of HIV (AOR and its 95% CI=1.2 (0.66-2.18) for 

males and 1.15 (0.81-1.64) for female); or on prevalence of HSV-2 (AOR and its 95% CI 

=1.23 (0.69-2.18) for males and 1.24 (0.93-1.65) for females). The women in the 

intervention communities were also less likely to report ever having been pregnant (AOR 

and its 95% CI=0.64 (0.49-0.83)), but reported no impact on current pregnancy (AOR 

and its 95% CI= 0.92 (0.70-1.19)).  

A similar cross sectional study [7] was conducted by the LSHTM group around six years 

later after the completion of a community-based randomized trial (MEMA kwa Vijana 

project) to assess the biological and behavioral impact of an adolescent sexual health 

intervention among youth in Mwanza Region, Tanzania. In the randomized trial, 20 

communities were stratified and randomly allocated to either receive the new interventions 

(intervention) or standard interventions (Control) during Phase 1 of the trial (1999-2002). 

The new intervention programme had four major components: community activities; 

teacher-led, peer-assisted sex education; training and supervision of health workers to 
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provide “youth-friendly” STD and family planning services; and peer condom social 

marketing for youth (from 2000). The participants in the cross sectional were allocated to 

intervention or control group based on the community where they have first attended one 

of the school years 5-7 in the trial school that was selected for in-school programme during 

the first phase of the trial. In comparison to Cowan’s study, the MEMA kwa Vijana project 

[7] contained more participants (n=13814 vs n=4672) with a wider age range (15-30 vs 

18-22). The MEMA kwa Vijana project reported a similar HIV prevalence rates (1.8-4% vs 

1.5-7.7%) but a higher HSV-2 prevalence rates (25.9-41.4% vs 1.6-10.8%) among males 

and females when compared to the Cowan’s study. The major findings are similar between 

these two studies. The intervention group displayed significant improvements in 

knowledge on HIV acquisition, STD acquisition and pregnancy prevention, but no 

significant reduction in the HIV and HSV-2 prevalence when compared to the control 

group. 

The Cowan’s study [1] has important impacts for public health. First, it addresses an 

important question about HIV prevention based on objective biological endpoints among 

African youth, who have a high HIV incidence and great demand for effective HIV risk 

reduction interventions. Second, the trial used a carefully designed and implemented 

community-based multi-component intervention, which may be applied as part of a system 

of national service for young people and has great potential to scale up for HIV prevention 

with low cost. We note that many African countries including Zimbabwe is ambivalent 

about the use of the existing effective HIV prevention interventions, including condom use 

and male circumcision. Although the study did not demonstrate an effect of the 

intervention on reducing HIV and HSV-2 prevalence, there was an improvement in 

knowledge and attitudes, which may help the African adolescents to reduce their risk of 

HIV infections, among young people in the intervention group. This replication study will 

help us verify findings in the Cowan’s study, improve our knowledge about the effect of 

community-based behavioral and educational intervention on prevention HIV among 

African youth, and provide important insights on identifying innovative interventional 

approaches that integrate the behavioral, biomedical and structural components for 

effective HIV prevention at population level. 
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2. Replication objectives and research questions 
 
Our main objectives in the replication study will be (1) a pure replication to verify whether 

the findings can be reproduced using the data shared by the Principal Investigator of the 

study and the method presented in the paper; (2) a measurement and estimation analysis 

to evaluate the representativeness of the participants based on the participants’ 

characteristics; (3) a measurement and estimation analysis to use multi-level modelling 

[8] to account for the correlation shared among clusters (communities) from the same 

regional and the subjects from the same household and the same cluster; (4) a 

measurement and estimation analysis to redefine the knowledge and attitude outcome 

into multi-level variables and use multinomial regression models to evaluate the impact of 

the intervention on improving knowledge and attitude. (5) a measurement and estimation 

analysis replication to evaluate the impacts of the intervention among participants based 

on their actually received intervention levels; (6) additional measurement and estimation 

analysis to evaluate the interaction between the age  and intervention or between sexually 

behavior risk (high risk, low risk and no sexual behavior) and intervention to assess the 

different impacts of intervention on HIV or HSV-2 infection prevention, and other outcome 

variable (including HIV-related knowledge and attitude) among participants of different 

ages or risk levels of sexually behavior (7) a theory of change replication to examine the 

association between better knowledge/attitudes with the reduction of HIV/HSV2 

prevalence, and the interrelation among the intervention, knowledge/attitude and 

prevention of HIV/HSV-2 prevalence. 

Although the Cowan’s study [1] applied reasonable statistical models for data analysis, 

the data were obtained from multi-level geographical locations including stratum (n=3), 

region (n=7), community (n=30), enumeration area (n=6 EAs/community) and household 

(n=~100/EA). The Cowan’s study considered the correlation among data from the same 

cluster and fixed effects of stratum to adjust for the hierarchy effects in their study. This 

analysis, without consideration of the effects of enumeration area or household, may 

provide biased results. Therefore, it is important to reevaluate the impact of the 

intervention on the outcome variables after accounting for correlation among subjects 

belonging to the same enumeration area or household. In addition, the supplementary 

figure 3 suggested that the differences in the HIV prevalence between the intervention 

group and the comparison group are different for participants of different ages. We will 

stratify the data based on age group to evaluate whether different impacts exist in the 
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intervention on preventing HIV or HSV-2 infection when compared to the control. Similar 

analysis was proposed based on the participants’ risk from their sexual behavior history, 

since one big focus of the intervention programs is on safe sexual behavior and 

reproductive health, we anticipate different intervention effects in HIV prevention for 

participants with different risk levels of sexual behavior history. The validation of the 

findings in the original studies using the new models will strengthen the impacts of 

Cowan’s study [1]. 

Additionally, Cowan’s study evaluated the association of behavior intervention with 

knowledge, attitude, and HIV or HSV-2 infection prevention. However, it did not evaluate 

whether an improvement of knowledge and attitude among people will lead to a risk-

reduction for the HIV or HSV-2 infection. Furthermore, we don’t know whether knowledge 

or attitude will play a more significant role in preventing HIV prevention. The theory of 

change replication will help us address these questions and understand better how the 

knowledge and attitudes can affect the HIV infection. 

Overall, we believe the proposed replication study will result in a better understanding of 

community-based intervention and their impacts to HIV prevention, which will help us 

prioritize the resources when designing behavior intervention to efficiently reduce the risk 

of HIV infection among Youth. 

3. Replication plan and Statistical Methods 
Following the replication objectives stated in section 2, we will complete three Aims 

(summarized below) in our replication study. 

3.1 Replication plan to Aim 1: Conduct a pure replication of the original study  
In this aim, we will evaluate whether the reported results in Cowan et al [1] can be 

reproduced using the data and methods shared by the investigators of Cowan’s study. 

First, we will obtain the raw data and codes from the investigators of the Cowan et al [1], 

and conduct a push-button replication using the shared data and codes. Then we will 

follow the trial design reported in Cowan et al [1] for data cleaning if needed and make 

sure that the data after cleaning have the same sample size as reported in the Cowan et 

al [1]. We will run summary statistics using the baseline data to replicate the results 

reported in Table 1. Following that, we will run regression models following the described 

methods in the paper to replicate the results reported in Tables 2-4. We will compare the 

results from the replication studies with all results reported in the original paper. We expect 
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all results reported in the paper will be replicated in the replication study. If there is 

disagreement between results, we will communicate with the investigators of the paper 

and identify reasons that may explain the differences. 

3.2 Replication plan for Aim 2: Assess the validity of models used in the original paper 
with new models suggested by the study design and the research question for 
estimating the efficiency of intervention on improving knowledge/attitude and reducing 
HIV or HSV-2 infection. 

Aim2a: Evaluate the representativeness of the participants based on their 
participants’ characteristics 

Around 68% of participants of the 2007 survey have lived for more than 5 years in the 

community. We consider these participants of 2007 survey who live in the community for 

less than 5 years as new comers. To evaluate how the participants of the 2007 survey 

represent the population under study, we will compare the characteristics among the 

participants of the 2007 survey who have lived in the community for the duration of the 

intervention (more than 5 years) versus the newcomers who lived in the community for 

less than 5 years using the 2007 survey data. If similar distributions were found on the 

participants’ characteristics between groups, we expect that the newcomers have similar 

characteristics as the long-term resident of the communities, and the surveyed samples 

are representative of the population of the long-term residents of the studied community.  

Aim2b: Apply multi-level modelling to account for the hierarchical structure of the 
data to evaluate the impact of the intervention on knowledge/attitude and HIV/HSV-
2 infection. 

The data from Cowan’s study has hierarchical structure, hence we anticipate the data from 

subjects sharing the same class defined at each hierarchy will share more similarities than 

those not sharing the same class. In Aim 2b, we will communicate with the investigators 

of Cowan et al [1], and obtain the data containing the multi-level geographical information. 

We understand that the geospatial data may be considered as personal identified 

information and would not be accessible for data analysis. Based on the available data, 

we will use multi-level modelling via generalized linear mixed model [8] when appropriate 

with REML estimation to account for the correlation between subjects sharing the same 
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class at each hierarchy (i.e. EAs, household) and evaluate the impact of the intervention 

program on knowledge/attitude improvement, HIV or HSV2 infection prevention. The 

REML estimation is a particular form of maximum likelihood estimation method, and will 

be used in our replication study to produce unbiased estimates of variance and covariance 

parameters [9]. Finally, we will assess whether the original findings will be similarly 

obtained in the new model with more comprehensive incorporation of the hierarchical 

structure in the study. 

Aim2c: Categorize the outcome data into multiple levels and apply multinomial 
model to evaluate the impact of the intervention on attitude or knowledge. 

In Cowan’s study, the knowledge and attitude of the participants were collected using self-

reported using multi-item survey questions (Supplementary Table 1). The attitude 

outcome data will be categorized into binary variable with a cutoff of medium value (table 

2). To minimize risk of losing data information, we will consider to categorize the attitude 

into four levels based on the quartiles, and fit a generalized estimating equation model 

(similar to Cowan’s study[1]) [10, 11] or a similar hierarchical generalized linear mixed 

model [8] as Aim 2b or when appropriate for multinomial data to evaluate the impact of 

the intervention on attitude. In addition, we will also consider the alternative ordinal logistic 

regression if the proportional odds assumption is accepted after testing via the Brant test 

[12] to maximize the power in the analyses. We anticipate the analytical results from this 

Aim will provide more sensitive information on the impact of the intervention on attitude. 

Similar analyses will be conducted to evaluate the impact of intervention on knowledge. 

Aim2d: Evaluate the impacts of the intervention among participants based on their 
actually received intervention levels 

In Cowan’s study, approximately 50% participants received no/limited intervention in the 

intervention group (Supplementary Figure 2 in Cowan et al [1]). The participants with 

different exposure levels of intervention will be expected to show different risks of HIV 

infection. Cowan’s paper acknowledged the existence of the different impact on HIV 

infection from the intervention at different exposure levels, and conducted a subgroup 

analysis restricted to participants who attended Regai Dzive Shiri trial school, which was 

selected for delivering the youth programme training in the Regai Dzive Shiri project, and 

had lived in the community for the duration of intervention. However, it is unclear how 
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these subgroups will align with the participants who received great exposure of 

intervention as shown in supplementary Figure 2. Since the participants from the 

intervention group may actually receive different levels of exposure of in-school and out-

of-school intervention program, we will split the intervention participants into three groups 

based on their actual intervention exposure levels as displayed in supplementary Figure 

2 of Cowan et al paper [1], and whether the participants attended the trial school and have 

lived in the trial community over the period of intervention duration (at least five years) to 

have full exposure of the intervention. These three groups include (1) Limited intervention 

group containing participants with no/limited actual intervention, or the participants who 

attended the trial school, but lived in the community for less than five years; (2) Moderate 

intervention group containing participants who either lived in the community for more than 

five years and attended the trial school with peer educators, or 10 or more out of school 

youth (OOSY) sessions, but not both; (3) High intervention group containing participants 

who lived in the community for more than five years, attended both the trial school with 

peer educator and 10 or more OOSY sessions.  We will evaluate the impacts of the 

intervention of different intensities on HIV prevention and other outcome variables. 

Although this analysis is anticipated to be lack in power due to lower participation rate, it 

will provide useful information on the trend of the intervention effects when subjects 

receive intervention at different exposure levels. 

 

In addition, we will conduct an instrumental variable analysis to estimate the intervention 

effects based on the actually received treatment on the outcome variable (including 

knowledge, attitude, and HIV/HSV-2 infection). The instrumental variable analysis will be 

conducted using a simultaneous 2-equation bivariate probit model [13, 14]. The first 

equation will estimate the probability of receiving early intervention as a function of 

assigned treatment and other covariates (i.e. education and the time living in the 

community). The second equation will assess the association between the predicted 

values of the probability of receiving early intervention obtained in the first equation with 

the outcome variable (including knowledge, attitude, and HIV/HSV-2 infection) adjusted 

for other confounding factors. We note that the considered bivariate probit approach will 

provide consistent estimates of the treatment effect [13,14].  
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Aim2e: Evaluate the interaction between age and intervention, or risky sexual 
behavior history (high risk, low risk and no sexual behavior) with intervention when 
assessing the impact of intervention on knowledge/attitude improvement or HIV or 
HSV-2 prevalence reduction 

We anticipate that the association between intervention and HIV or HSV-2 infection will 

be different for participants with different age (Supplementary Figure 3). In Aim 2e, we will 

evaluate whether there is an interaction between the age and intervention program when 

associated with each outcome variable, particularly with HIV or HSV-2 infection, using the 

aforementioned generalize linear mixed models or generalized estimating equation 

models. If significant interaction exists between age and intervention, stratified analysis by 

the participants’ age will be conducted to assess the impact of intervention program on 

knowledge/attitude and HIV or HSV-2 infection prevention. 

In addition, we anticipate that the intervention may work differently for participants with 

different risks of past sexual behavior when preventing HIV. Accordingly, we will group the 

participants into no risk, low risk and high risk based on their reported history of sexual 

behavior. Specifically, the participants with no sexual behavior risk will be the participants 

who reported to have no sexual behavior in the past. The participants with low sexual 

behavior risk will be the participants who reported to have sexual behavior but no early 

sexual debut (<=17 years old), no multiple partners in the past 12 month, with condom 

use at last sex. The rest of participants with valid data reported on sexual behavior history 

will be considered to have sexual behavior of high risk. Similar analyses as the previously 

described analyses on the interaction between age and intervention will be conducted to 

evaluate the interaction between sexual behavior risk and intervention program when 

associated with different outcome variables.  

All results will be compared to the previously reported results in Cowan’s paper to evaluate 

how results on the intervention effects will change after considering the heterogeneous 

impacts of intervention among participants with different ages or risks of sexual behavior 

history.  
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3.3 Replication plan for Aim 3: Evaluate the impacts of better knowledge or attitudes on 
the HIV or HSV-2 infection prevention. 

Cowan et al [1] evaluated the effects of behavioral intervention on the increase in HIV 

knowledge and attitude on reduction of HIV/HSV-2 risk using a cross-sectional study. The 

results from Cowen et al implied modest improvements exist in knowledge and attitudes 

among young men and women in intervention communities, but no impact was associated 

with intervention on prevalence of HIV or HSV-2 infection. Since the intervention group 

contains participants with different exposure level of intervention, it remains unclear 

whether the potential null effects of the intervention on HIV/HSV-2 risk reduction was not 

due to the selection bias, and how the HIV knowledge or attitude of the youth directly 

impact the HIV/HSV-2 prevalence.  

We anticipate that there may be a potential interrelation among the intervention, 

knowledge or attitude, and the reduction of HIV/HSV-2 prevalence. Specifically, the 

intervention may influence the knowledge and attitude of the youth participants. The better 

knowledge and attitude are anticipated to reduce the risk of HIV/HSV-2 infection. In 

addition, the implementation of intervention may encourage the intervention communities 

to pay more attention and efforts in controlling HIV/HSV-2 infection. Considering that the 

interventions was implemented four years before the data on knowledge, attitude and 

HIV/HSV-2 infection were collected, we identified a potential pathway describing the 

aforementioned interrelationship as Figure 1.  

 

 

 

 

 

Figure 1. Pathway among intervention, knowledge, attitude and HIV/HSV2 
prevalence. 

Intervention Better HIV knowledge  

Better attitude on 
control over sexual 
behavior for safety  

Smaller HIV/HSV-2 
Prevalence 
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In Aim 2d as described previously, we will evaluate whether there is a true null intervention 

effects associated with the HIV/HSV-2 prevalence reduction. In this Aim, we plan to 

conduct a theory of change analysis to supplement the findings of Cowan et al and the 

Aim 2d to evaluate the relationship between the better knowledge and attitude on reducing 

the HIV/HSV-2 prevalence. We will also run a similar analysis as Aim 2d to evaluate the 

effects of intervention on knowledge/attitude improvement using the treatment on treated 

analysis. If there is a true null intervention effects following the findings of Aim 2d, we will 

run a regression between the knowledge/attitude and HIV/HSV-2 prevalence to evaluate 

the effects of knowledge/attitude on the HIV/HSV-2 prevalence reduction. Otherwise, to 

account for the influence of the intervention on the knowledge or attitude, we will consider 

the intervention as an instrumental variable [13, 14] and evaluate the effects of knowledge 

or attitude on HIV/HSV-2 prevalence reduction. All of these findings will help us to 

understand the true relationship between any two nodes of the pathway in figure 1. For 

example, if the analyses yield significant results when evaluating the effects of intervention 

on knowledge/attitude, and the effects of knowledge/attitude improvement on HIV/HSV-2 

prevalence reduction, but no significant intervention effects when directly associated with 

HIV/HSV-2 prevalence reduction, we may conclude that although better knowledge and 

attitude were found in the intervention group, the intervention may fail to provide sufficient 

improvement on the knowledge and attitude that are needed to reduce the HIV/HSV-2 

prevalence. 

When evaluating the effects of knowledge and attitude to the outcome variable, we will 

run two different analyses. In the first analysis, for each surveyed domain (Supplementary 

Table 1) which contains multiple survey questions to collect information on a certain 

aspect of the knowledge or attitude, we will quantify the knowledge or altitude using the 

total number of correct answers in the corresponding domain. The association between 

the performance of the knowledge or altitude from each domain with the HIV infection or 

HSV-2 infection will be estimated after accounting for the exogenous effects of treatment 

if needed, and the pre-identified important confounding factors by Cowan et al [1], 

including age, marital status, and education. In the second analysis, we will use factor 

analysis [15, 16] with polychoric correlations [17, 18] to incorporate the information from 

multiple domains on knowledge and attitude and evaluate the effects of knowledge and 

attitude to the outcome variable simultaneously. The polychroic correlation is a method for 

estimating correlations among theorized normally distributed continuous latent variables 

from observed ordinal variables [17, 18]. We consider the factor analysis to avoid potential 
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collinearity issue among the knowledge/attitude data from different survey questions, and 

incorporate the information on knowledge/attitude in the analysis simultaneously. 

 

4. Time line: 
Below is the tentative time line for conducting the planned work. We expect to complete 

all aims within one year. 

Table 1: Tentative time frame 

 
Months Task 

1-2 Communicate with the original authors 

to obtain the raw data and understand 

the data 

3-4 Conduct Specific Aim 1: Pure 

replication of the original study 

5-7 Conduct Specific Aim 2: Assess the 

validity of models used in the 

original paper with new models 

suggested by the study design and 

the research question in the 

replication paper 

8-10 Conduct Specific Aim 3: Conduct a 

theory of change replication to 

evaluate the impacts of better 

knowledge or attitudes on the HIV or 

HSV-2 infection prevention.  

11-12 Compare results, write report, and 

prepare manuscript  

 
5. Conclusion 

It is of great public health priority to prevent HIV infection among young people in Africa 

given their unacceptably high HIV incidence. The Cowan’s study [1] is one of the first trials 
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using community-based behavior intervention that is easy to be scaled up at low cost with 

an aim at changing the community norm. It is also one of the few trials that defines 

biological endpoints to objectively evaluate the HIV infection. Although the Cowan’s study 

failed to show impacts of intervention on HIV prevention, their trial provided evidence that 

the intervention communities are associated with better knowledge and attitudes. Note 

that the participants in the intervention group were reported to receive different levels of 

intervention including no or limited intervention, the selection bias of including patients 

with no/limited intervention in the intervention group will lead to results in favor of null 

intervention effects. Therefore, it is crucial to investigate whether this potential null effects 

were not due to selection biases. Additionally, it is important to understand the pathway 

on the interrelation among the intervention, knowledge/attitude, and HIV/HSV-2 risk 

reduction. All these findings provide a great support of further research on understanding 

and improving behavior intervention for efficient and low cost HIV prevention. Considering 

the high importance and urgency of the topic and great potential impact of the developing 

easy implementable and economic HIV prevention intervention, the replication study 

based on the Cowan’s paper [1] is proposed. 

 

This replication study will (1) verify results published in the paper using the proposed 

method in the original paper and new statistical methods that are suggested by the study 

design or research questions, so that we can confirm that the potential null intervention 

effects were not due to selection biases; (2) evaluate the impact of improved knowledge 

and attitude on reducing HIV infection among African youth, and interrelation among the 

intervention, improvement of knowledge/attitude and HIV/HSV-2 risk reduction. The new 

results from this replication study will not only help us to validate results from Cowan’s 

study, but gain us a more complete understanding of the underlying pathway on how the 

intervention, and the knowledge or attitude improvement will impact the HIV/HSV-2 

infection reduction, which will provide important knowledge on future development, 

prioritization and implementation of community-based behavior intervention for HIV 

prevention in adolescent people. 
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