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by community volunteers increased HIV
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Abstract

Background HIV prevention knowledge levels are low in sub-Saharan Africa. In our efficacy study, the Mzake ndi
Mzake (Friend-to-Friend; hereafter Mzake) 6-session peer group intervention, delivered by health workers, improved
HIV prevention knowledge and other outcomes in Malawi. To expand HIV prevention approaches, this implementa-
tion study tested whether the intervention remained effective when implemented by trained community volunteers.
HIV prevention knowledge findings are presented.

Methods Using a stepped wedge design, three communities implemented the Mzake program sequentially in ran-
domly assigned order. Repeated surveys assessed outcomes, and participants served as controls until they completed
the program. At Time 2, Community 1 became the intervention group, and at Time 3, Communities 1 and 2 were the
intervention group. HIV prevention knowledge, the primary outcome, was assessed through two indicators: UNAIDS
comprehensive knowledge (UNAIDS Knowledge), defined as correctly answering five HIV prevention questions (Yes/
No), and a 9-item HIV/PMTCT Knowledge Index (number correct). Multivariate generalized estimating equation logis-
tic regression (UNAIDS Knowledge) and mixed-effects regression models (HIV/PMTCT Knowledge Index) were used to
assess knowledge controlling for five sociodemographic factors.

Results In bivariate analyses of UNAIDS Knowledge, more persons answered correctly in the intervention group
than the control group at Time 2 (56.8% vs. 47.9%, p <0.01), but the difference was not significant at Time 3. In logistic
regression, there was a significant linear increase in the proportion who correctly answered all questions in the con-
trol group, but the increase was significantly higher in the intervention group (log-odds estimate =0.17, SE=0.06,
p-value <0.01). The HIV/PMTCT Knowledge Index scores increased over time for both groups, but in the intervention
group the increase was significantly higher than the control group (0.11 at Time 2; 0.21 at Time 3). In youth and adult
subsamples analyses, the intervention was highly effective in increasing knowledge for youth, but not for adults.

Conclusion This implementation study showed that Mzake was effective in increasing HIV prevention knowledge
when delivered by community members. Community approaches offer an important strategy to increase HIV preven-
tion in rural communities without burdening healthcare systems.
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Background

Ending new HIV infections is a global priority, espe-
cially in sub-Saharan Africa [1]. The importance of HIV
prevention knowledge was recognized early in the pan-
demic as a critical component of HIV prevention [2]. A
sound understanding of how HIV is and is not transmit-
ted allows individuals to identify which behaviors will
protect against transmission and is associated with less
stigmatization of persons living with HIV, which can pos-
itively influence HIV testing and treatment [2—6].

Despite the importance of knowledge about HIV pre-
vention, knowledge levels remain low throughout sub-
Saharan Africa [7]. The most widely used measure of
HIV prevention knowledge is a set of five questions
about sexual transmission and common misconceptions
developed by the Joint United Nations Program on HIV/
AIDS (UNAIDS) [8, 9]. UNAIDS defines knowledge as
comprehensive if all five questions are answered cor-
rectly. A recent meta-analysis of data from 33 African
countries between 2003 and 2015 reported an average
relative UNAIDS comprehensive knowledge increase of
only 1% per year [7]. In Malawi, comprehensive knowl-
edge increased substantially for both men and women
between 2004 and 2010, but there has been very little
change between 2010 and 2016 [10]. Today fewer than
half of Malawian adults ages 15—45 have comprehensive
knowledge. In the most recent Malawi Demographic and
Health Survey (MDHS) [11], only 42% of women and
48% of men had comprehensive HIV knowledge. Among
youth ages 15-19, comprehensive knowledge was even
lower, only 39% for young women and 43% for young
men.

Although comprehensive HIV knowledge is low in
Malawi and other African countries, there is evidence
that interventions can increase HIV prevention knowl-
edge. Systematic reviews and meta-analyses of the effect
of HIV educational interventions in sub-Saharan Africa
established that these interventions increased knowledge,
and that peer-based and theoretically-grounded inter-
ventions were particularly effective in increasing HIV
knowledge [6, 12-16]. Several studies in these reviews
also showed that increased knowledge was related to
risk reduction behaviors such as increased condom use.
However, there are long delays between development of
evidence-based interventions and their dissemination,
and this has been widely noted throughout public health
including HIV prevention programs in Africa [17].

To address this gap between intervention develop-
ment and uptake, our research team conducted a hybrid
effectiveness-implementation study testing whether
community volunteers could implement an evidence-
based peer group intervention for HIV prevention [18].
The culturally-tailored intervention that we tested, called
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Mzake ndi Mzake (Friend-to-Friend, hereafter Mzake),
incorporates Bandura’s social-cognitive learning theory
[19] to build self-efficacy for behavior change and uses a
peer group intervention delivery strategy. Both of these
intervention characteristics have been linked with higher
intervention efficacy [6, 12, 13, 15, 16]. In our previous
efficacy study, this 6-session peer group intervention
was implemented by health workers and improved HIV
prevention knowledge and other HIV-related behavioral
outcomes in rural Malawi [20, 21].

We decided to test whether trained community vol-
unteers could implement the Mzake program. This
effectiveness-implementation study focused on the com-
munity members’ implementation success and whether
Mzake remained effective in changing knowledge and
other HIV prevention outcomes. We also made two
modifications for community implementation. The first
modification accommodated the persistent health worker
shortages in Malawi [22] by changing the peer group
facilitators from trained health workers to trained com-
munity members. To help community members take
ownership of implementation, the second modification
added the use of a simple 3-Step Implementation Model
(Prepare, Rollout, and Sustain) previously used in South
Africa [23, 24].

The purpose of this report is to determine whether one
of our primary effectiveness variables, HIV knowledge,
increased when this peer group HIV prevention pro-
gram was implemented by community volunteers in rural
Malawi. Community-wide implementation of an effica-
cious intervention has high potential to change sexual
risk and HIV testing behaviors, and thus reduce new HIV
infections, without imposing new burdens on the health
system.

Methods

Design

We used a hybrid design to equally assess both effec-
tiveness and implementation success and processes in a
single study [18]. We also used a stepped wedge design,
so that three communities started implementing Mzake
sequentially in a randomly assigned order [25, 26]. This
design is efficient because the repeated measures allow
participants to serve as controls until the program is
introduced in their community (see Fig. 1). Community
volunteers implemented Mzake using the 3-step Com-
munity Implementation Model: Prepare, Rollout (when
each community implemented Mzake’s first set of 6-ses-
sion peer groups for both adults and youth) and Sustain.
Effectiveness was evaluated using repeated surveys with
the participants in the first set of Mzake peer groups.
We present results from 3 surveys (Baseline, Time 2,
and Time 3). At Baseline, none of the communities had
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Fig. 1 Timeline showing when surveys occurred and completion of the Mzake program for adults and youth in each community

participated in Mzake. At Time 2, participants in the first
community had completed the program, and participants
from the other two communities served as controls. At
Time 3, participants in the first and second communities
had completed the program, and participants from the
third community served as controls. The time between
program completion and the first post-program survey
was at least 5 months for adults and 3 months for youth
for Communities 1 and 2. For Community 1 participants,
the time between program completion and the Time 3
survey was at least 15 months for adults and 13 months
for youth. Additional details can be found in the study
protocol publication [18].

Setting and preliminary community collaboration

The study took place in Phalombe, a rural district in
southern Malawi. The need for HIV prevention is espe-
cially high in the Southern Region, where the HIV preva-
lence is 16%, twice that of other regions in Malawi [27].
Guided by principles of community-based participa-
tory research (CBPR) [28, 29], we met with local leaders
and community members, described the intervention,
and discussed their willingness to take ownership of the
Mzake program. All were enthusiastic about introducing
HIV prevention in their communities. Community lead-
ers selected the three communities to participate in the
study and then determined their randomized implemen-
tation order by drawing community names from a basket.
In each selected community the leaders identified 10-12
respected adults active in community affairs to serve as
volunteers on the Community Coordinating Committee
and take charge of organizing implementation.

Sample size and power calculations

Full details for our power analysis are described in Jere
et al. [18]. In brief, sample size calculations for the lon-
gitudinal step-wedge design study were carried out
using simulations for the two knowledge outcomes,

proportions who correctly answered the UNAIDS ques-
tions and the mean HIV/PMTCT Knowledge Index.
Considering an attrition rate of 25%, a total sample size
of 432 individuals per age group was proposed to ensure
80% statistical power for the detection of desired effect
sizes at the end of the study. Sample size was determined
to be 144 adult and 144 youth at baseline per commu-
nity (12 adult and 12 youth groups of 12 participants
per group). We later learned from leaders that reten-
tion of youth might be more problematic than planned
for our power analysis. Therefore, we took advantage
of having additional facilitators who successfully com-
pleted training, allowing us to offer additional groups and
increase the youth sample size by 48 per community. A
total of 1008 individuals, 460 adults and 548 youth, pro-
vided baseline data. At Times 2 and 3, 926 (91.9%) and
923 (91.6%) of the entire baseline sample provided data,
respectively.

Recruitment procedures for the Mzake program and its
effectiveness evaluation

Using the stepped wedge design, the people who enrolled
in the initial sets of peer groups when their community
began implementation also comprised the effectiveness
evaluation sample. Therefore, these participants had to
agree to both complete the 6-session Mzake program and
complete the repeated evaluation surveys. Other eligibil-
ity criteria included: residing in that community, meet-
ing the age range for either an adult group (20 or older)
or youth group (13-19), and willing to consent or pro-
vide parent consent if under age 18, defined as minors in
Malawi law.

Participants in the program were self-selected vol-
unteers who met the recruitment criteria. To recruit
community members to participate in Mzake and
the repeated surveys, that community’s Coordinat-
ing Committee held several community meetings in
the different locations of the community where peer
groups would meet. At each meeting, the Coordinating
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Committee discussed the Mzake program and the
effectiveness evaluation. Members of the research team
answered any questions and conducted the informed
consent process. Interested community members com-
pleted the informed consent, signed up for a specific
peer group series, and completed the baseline survey.
Youth (ages 13—19) and adults (age > 20) were recruited
separately because the intervention was conducted in
developmentally appropriate ways for youth and adults.
The youth recruitment announcement asked those who
were under age 18 to bring a parent with them so that
they could complete the informed consent process
together, including both parental permission and youth
assent.

Intervention: Mzake and the 3-step community
implementation model

The Mzake peer group intervention was developed based
upon a conceptual model that integrates health worker-
community collaboration, Bandura’s social-cognitive
learning theory, and cultural tailoring. There are six ses-
sions, each lasting about 2 h, followed by a celebration
with neighbors that includes participant presentations
sharing what they have learned and receipt of certifi-
cates. Sessions cover HIV transmission and prevention
facts, basic reproduction and sexuality information,
prevention and treatment of other sexually transmitted
infections, testing and treatment as prevention, partner
communications, correct condom use, and engaging in
community-wide HIV prevention. Every session is built
around interactive learning activities including games,
discussions, and rehearsal with corrective feedback (role
plays). The same group of 10-12 participants and the
same two trained co-facilitators meet for all the sessions
to build relationships and social support. A group of no
more than 12 members allows full participation and is
commonly used for nearly all peer group behavior change
interventions [6, 12—16].

To respect cultural norms that discourage open dis-
cussion of sexuality between youth and adults or males
and females, groups are homogenous for gender and
age group (adult or youth). The age grouping for youth
(13-19) was suggested by community members in forma-
tive evaluation for this study. This reflects community
perspectives about what age group were likely to share
common concerns related to HIV prevention and could
discuss these issues comfortably in a single-gender group.
Groups of 13—19-year-olds generated good discussion in
the efficacy study. Because talking about sexuality with
youth is a sensitive topic in Malawi, the peer group facili-
tators obtained experience and confidence facilitating
adult groups before beginning Mzake with youth. The
Mzake program used the same peer group intervention
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and facilitator training strategies as those used in the
original efficacy trial.

In this implementation study, the role of the health
workers was modified from the efficacy study. The local
health system supported the project by providing health
workers who served as volunteer trainers of the commu-
nity peer group facilitators and provided ongoing sup-
port to the project. Before community implementation
began, the research team trained healthcare workers who
were then able to provide locally available assistance in
training new community peer group facilitators. Their
training was identical to the training for new community
peer group facilitators. Healthcare workers also gained
additional experience prior to training peer group lead-
ers because they led the sessions for a pilot of the revised
adult manual in a different community. In the first com-
munity, the initial training of the peer group leaders was
done collaboratively by the research team and the trained
health care workers. Later the research team decreased
their involvement, and the training of new peer group
leaders was conducted by the healthcare workers and
experienced community peer group facilitators. By the
end of the project several experienced community facili-
tators became trainers themselves, so that the communi-
ties could sustain the project independently.

In this community implementation research, the 3-Step
Community Implementation model was used by com-
munity volunteers to guide implementation procedures.
Each community began implementation in the assigned
order and followed the same steps. The Coordinating
Committee was appointed by community leaders before
implementation began.

During the Prepare step (2—4 months), community
volunteers were trained and made an implementation
plan. First, the Coordinating Committee members were
oriented to the 3-Step Implementation Model and the
Mzake program in a 3-week training. At the end of train-
ing, they developed a detailed community implementa-
tion plan for the initial rollout of the Program. Next, they
invited 16 community members to serve as volunteer
peer group facilitators. The Committee selected potential
facilitators based on their literacy in the local language,
a history of reliability and active engagement in commu-
nity affairs, and recognition as a positive role model for
HIV-related behaviors. Facilitators’ educational level was
substantially higher than the community; all had com-
pleted primary school, and most (72%) had attended 2—4
years of secondary school. The 2-week facilitator training
was highly interactive with extensive practice and feed-
back. Although content was fully covered, there was a
strong focus on gaining group facilitation skills.

Peer group facilitator training included 16 facilita-
tors in each community to allow for attrition and end up
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with at least 12 trained facilitators in each community.
We planned that each pair of co-facilitators would con-
duct 2 adult and 2 youth groups, and each group would
include 12 community members. This would achieve the
sample size needed according to our power calculations.
However, in each community all 16 trained facilitators
successfully completed training and wanted to offer the
program, so we increased the number of peer groups in
each community from 12 to 16. This gave us an oppor-
tunity to ask the additional 48 youth group members to
participate in both Mzake and the repeated surveys to
allow for possible greater attrition from the youth groups.
Additional adults were offered the opportunity to partic-
ipate in Mzake but were not asked to participate in the
effectiveness evaluation.

During the Rollout step (3—4 months) in each com-
munity, the planned initial set of Mzake peer groups
for adults and youth were conducted. The Coordinating
Committee worked with the newly trained facilitators to
establish places and times for the group session meetings
and informed the previously enrolled Mzake participants
of these logistics. Then the facilitators offered the pro-
gram. In each community eight pairs of co-facilitators
led four groups (two adult and two youth) for a total of
16 adult and 16 youth groups. Participants in each group
completed all six sessions plus the celebration. Only four
persons who signed up to be in the group failed to com-
plete all six sessions.

After a community completed the Rollout step, that
community began the Sustain step which lasted through
the end of the grant funding. Committee members and
facilitators continued to offer Mzake but tailored their
plans to meet their own community needs. Communities
that started implementation earlier had a longer time for
sustaining the program.

Measures
The outcome of interest in this analysis is HIV prevention
knowledge, which we measured using two indicators.
UNAIDS comprehensive HIV prevention knowledge
(UNAIDS Knowledge) is defined as answering all of 5
knowledge items correctly (Yes/No): if a healthy-looking
person can have HIV, whether condom use and hav-
ing only one uninfected partner reduce the likelihood of
getting HIV transmission, and two of the most common
local misconceptions about HIV transmission (casual
contact and mosquito bites) [9]. This indicator is easily
measured and widely used globally, facilitating compari-
sons across time and countries. However, the measure is
not inclusive of all aspects of HIV prevention.

Because prevention of mother to child transmis-
sion (PMTCT) is a major focus of HIV prevention, we
created a more inclusive measure of HIV prevention
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knowledge by combining the five UNAIDS Knowledge
questions with four additional PMTCT items taken from
the MDHS survey [11]. The PMTCT questions asked If
HIV can be transmitted during pregnancy, during deliv-
ery, and breastfeeding and whether drugs can reduce this
risk. The HIV/PMTCT Knowledge Index is a continuous
variable (score = number of items correct, range =0-9).

Sociodemographic factors controlled for in multivari-
ate longitudinal analyses included the baseline variables
of sex (self-identified), age group (youth or adult), educa-
tion, and level of religious involvement in religious activi-
ties (very involved versus somewhat or less involved), and
the time-varying covariate of whether married or living
with partner (yes or no). When examining youth and
adults separately, baseline age was included as a covari-
ate, and whether currently in school (yes, no) was added
as a time-varying covariate for youth sample.

Statistical analyses

Data summaries and analyses were performed for the
total sample and then for the youth and adult subsam-
ples separately. Time 2 and 3 proportions of UNAIDS
knowledge were compared to baseline proportions using
the McNemar'’s test for paired binary data. Paired t-tests
were employed to compare the mean HIV/PMTCT
Knowledge Index at Times 2 and 3 to that of the base-
line. To evaluate bivariate relationships between sociode-
mographic factors, which were all categorical variables,
and the dichotomous UNAIDS Knowledge outcome at
each time point, Chi-squared tests were employed. The
relationships between sociodemographic factors and the
HIV/PMTCT Knowledge Index were evaluated using
t-tests for binary factors or analysis of variance models
(ANOVA) for factors with more than two levels.

In the multivariate analyses, intervention effectiveness
was identified when the intervention group demonstrated
significantly higher increasing trend in knowledge, and
there were significant intervention-control differences at
each of the follow-up time points, either in odds ratio for
the binary UNAIDS Knowledge, or in mean differences
for the HIV/PMTCT Knowledge Index. The magnitudes
of the intervention effects over time were estimated using
multivariate models for longitudinal design, controlling
for baseline and time-varying sociodemographic fac-
tors. Specifically, generalized estimating equation (GEE)
models were used to model the dichotomous UNAIDS
Knowledge over time. Mixed-effects regression models
(MRM) were used to model the repeatedly measured
HIV/PMTCT Knowledge Index. Variance-covariance
structures for repeated measures (in GEE) and random
effects plus error structure (in MRM) were selected
using fit statistics such as Akaike information criterion
(AIC) and likelihood ratio tests when possible. Due to the
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stepped wedge design, in which all individuals were in the
control group at baseline, group effect was not entered in
the regression models as an additive fixed effect. Instead,
group by time interaction terms, which indicated group
differences in over-time trends, were the primary focus of
inferences. For the total sample, significant fixed-effects
sociodemographic factors, (baseline age group, self-iden-
tified sex,, education level, religious involvement) and the
time-varying effect (partner status) were controlled after
backward model selections in the longitudinal models.
For the youth and adult subsample analyses, baseline age
replaced age group and whether currently in school was
added as a time-varying covariate for the Youth Subsam-
ple only. Covariates-adjusted time-point specific group
differences and their 95% confidence interval estimates
were reported for both knowledge measures (group odds
ratios, ORs, for UNAIDS Knowledge and group mean
differences for HIV/PMTCT Knowledge index). All sta-
tistical tests were 2-tailed, controlling for Type I error
probability of 0.05. The statistical software program SAS
9.4 [30] was used for all statistical analyses.

Ethical considerations

All stages of this study were conducted in accordance
with the principles of the Helsinki Declaration. This study
received ethical approval from the University of Illinois
at Chicago and the Malawi College of Medicine Research
Committee before study recruitment began. After the
community meeting introducing the study, those who
were interested in participating completed individual
signed informed consent. Adults and youth over age 17
consented as adults. Youth ages 13—17 are minors under
Malawi law. A waiver was obtained to allow obtaining
permission from only one parent or guardian. Because
youth were old enough to understand the consent pro-
cess, each youth and one parent or guardian completed
the consent process together. The study was explained to
them together and questions from both parent and youth
were answered. Then both parent and youth signed the
consent form. To minimize any perceived parental coer-
cion, youth assent was reconfirmed verbally prior to the
first data collection when the parent was not present.

Results

Participant characteristics

A total of 1008 community members were recruited to
participate. There were 338 participants from Commu-
nity 1 and 335 each from Communities 2 and 3. At base-
line, just over half (51%) were female, and 54.4% were
youth. Nearly half (48.9%) did not complete primary
school, 36.7% completed primary school, and 14.4% had
completed secondary school. When asked about level of
involvement in religious activities, 64.5% reported being
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very involved. At Baseline, 43% of participants were mar-
ried or living with a partner; this increased to 50% at
Time 3.

HIV and PMCTC Knowledge outcomes: bivariate
relationships

Bivariate relationships between sociodemographic factors
and study condition (intervention vs. control) with each
of the two outcomes, correctly answering all UNAIDS
Knowledge questions (Yes/No) and scores on the HIV/
PMTCT Knowledge Index, are in Table 1. Adults had
better knowledge than youth across all three timepoints.
These age-group differences were statistically significant at
baseline and Time 2 for UNAIDS Knowledge. Mean scores
on the HIV/PMTCT Knowledge Index were significantly
higher in adults at all three time points. There was no sta-
tistical difference for either knowledge indicator for males
or females. Higher education level was significantly asso-
ciated with better UNAIDS knowledge at all three time
points. Those who had high religious involvement had
significantly higher mean HIV/PMTCT Knowledge Index
score at Time 2, but not at baseline or Time 3.

At Time 2, when participants from Community 1 had
completed the Mzake program, the proportion of those
who correctly answered UNAIDS questions and the
mean knowledge score in Community 1 were signifi-
cantly higher than the other two communities who were
serving as controls. No other statistical differences were
identified between communities in the bivariate analyses.
People who were married or living with a partner were
more likely to get all five UNAIDS Knowledge questions
correct and had higher mean HIV/PMTCT Knowledge
Index scores than those who identified as single at base-
line and Time 2.

In general, both HIV knowledge indicators improved
over time. The proportion of individuals who correctly
answered all UNAIDS Knowledge questions increased
from 43% at baseline to 51% at Time 2, and 56% at Time 3.
The mean HIV/PMTCT Knowledge Index score increased
from 7.44 at baseline to 7.76 at Time 2, and to 7.89 points
at Time 3. In bivariate analyses, the intervention-control
differences were the largest and statistically significant
at Time 2 for both UNAIDS Knowledge (56.8% versus
47.9%, Fig. 2) and mean HIV/PMTCT Knowledge Index
scores (7.97 versus 7.66, Fig. 3). Significance did not hold
at Time 3 for either knowledge variable.

Change in UNAIDS Knowledge and HIV/PMCTC Knowledge
Index: multivariate predictors

In the final multivariate GEE logistic regression models
for the binary UNAIDS Knowledge (Table 2), there was
a significantly positive linear increase in the proportions
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Table 1 Bivariate analysis of UNAIDS Knowledge (%, all correct) and mean HIV/PMTCT Knowledge Index at each time point

Baseline Time 2 Time 3
N UNAIDS HIV/PMTCT N  UNAIDS HIV/PMTCT N  UNAIDS HIV/PMTCT
n (%) Knowledge n (%) Knowledge n (%) Knowledge
Index Index Index
Mean (SD) Mean (SD) Mean (SD)
Total sample 1008 429 (42.56) 744 (1.60) 926 471 (50.86) 7.76 (1.50) 923 521 (5645) 7.98 (1.36)
Age Group
Youth 548 213 (38.87)** 7.16(1.73)*** 500 233 (46.60)** 7.57 (1.65)*** 489 273 (55.83) 7.91 (1.44)*
Adult 460 216 (46.96) 7.78 (1.36) 426 238 (55.87) 8.00 (1.26) 434 249 (57.37) 8.09 (1.24)
Sex
Male 494 218 (44.13) 749 (1.58) 445 234 (52.58) 7.82(141) 448 256 (57.14) 8.07 (1.26)
Female 514 211 (41.05) 740 (1.62) 481 237 (49.27) 7.72 (1.58) 475 265 (55.79) 7.92 (1.43)
Education
Did not complete primary 493 167 (33.87) 7.00 (1.80)*** 459 189 (41.18)*** 7.35(1.77)*** 465 240(51.61)** 7.72Z (1.56)***
school
Complete primary school 370 180 (48.65) 7.79(1.33) 344 201 (5843) 8.14(1.01) 340 201 (59.12) 8.20(1.12)
Complete secondary 145 82 (56.55) 8.10(0.97) 123 81 (65.85) 8.28(1.07) 118 80 (67.80) 847 (0.74)
school
Community
Community 1 338 154 (45.56) 747 (1.75) 299 171(57.19)*  7.99 (1.30)* 305 176 (57.70) 8.10(1.30)
Community 2 335 132(3940) 7.34 (1.60) 319 148 (46.39) 7.61(1.62) 310 186 (60.00) 7.99 (1.40)
Community 3 335 143 (42.69) 7.52(1.43) 308 152 (49.35) 7.71 (1.53) 308 160 (51.95) 7.89 (1.35)
Religious Involvement
Less involved 358  141(39.39) 7.29 (1.72)* 330 169 (51.21) 7.68 (1.58) 329 190 (57.75) 7.90 (1.50)
Very involved 650 288 (44.31) 7.53(1.53) 596 302 (50.67) 7.82(1.45) 594 331(55.72) 8.04 (1.26)
Partner Status Baseline
Single 572 226(39.51)* 7.21(1.74)*** - - - - - -
Married or living with 436 203 (46.56) 7.75(1.34) - - - - - -
partner
Partner Status Time 2
Single - - - 535 244 (45.61)*** 7.54(1.70)*** - - -
Married or living with - - - 395 228(57.72) 8.06 (1.13) - - -
partner
Partner Status Time 3
Single - - - - - - 460 253 (55.00) 791 (1.50)
Married or living with - - - - - - 466 268 (57.51) 8.06 (1.20)
partner
Intervention Condition Baseline
Control 1008 429 (42.56) 744 (1.60) - - - - - -
Intervention Condition Time 2
Control - - - 627 300 (47.85)* 7.66 (1.58)** - - -
Intervention - - - 303 172 (56.77) 797 (1.32) - - -
Intervention Condition Time 3
Control - - - - - - 308 160 (51.95) 7.89 (1.35)
Intervention - - - - - - 619 362 (58.48) 8.03 (1.37)

Significance level: * < .05, ** < .01, *** < 001
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Table 2 Results of multivariate GEE model for UNAIDS Knowledge (Range 0 - 1) for the total sample
Estimate (SE) P-value OR (95% Cl)

Education

Did not complete Primary School ref ref ref

Complete primary school 0.53(0.11) <0.0001 1.69 (1.37,2.09)

Complete secondary school 0.88(0.15) <0.0001 241(1.79,3.26)
Age Group

Adult 0.19(0.10) 0.06 1.21(0.99, 1.47)
Time 0.18 (0.06) 0.001 -
Time * Intervention 0.17 (0.06) 0.01 -
OR (95% Cl), intervention-control difference at Time 2 1.39(1.10,1.77)
OR (95% Cl), intervention-control difference at Time 3 1.64 (1.15,2.35)

of those who correctly answered all five questions in
the control group (Table 2, time effect log-odds esti-
mate=0.18, SE=0.06, p-value<0.001). The linear
increase in the intervention group was significantly
higher, as indicated by a significantly positive time-
by-intervention interaction (log-odds estimate=0.17,
SE=0.06, p-value <0.01).

Education level was significantly associated with
answering all five UNAIDS Knowledge questions cor-
rectly. Those who completed primary school at base-
line were 1.69 times more likely to correctly answer all
questions than those who did not complete primary
school (p-value<0.0001); those who completed sec-
ondary school were 2.41 times more likely to correctly
answer the UNAIDS questions than those who did not
complete primary school (p-value < 0001).

Fixed-effects estimates from the MRM models for
the continuous HIV/PMTCT Knowledge Index are
in Table 3. Model selections for random effects in the

MRM revealed significant individual deviations in
both the baseline knowledge and linear trends. The
intra-class correlation coefficient (ICC) from a ran-
dom intercept model was 0.65, indicating a moderate
correlation between repeatedly measured knowledge
scores. Although the linear increase in the control
group was significant (estimate=0.20 point per year,
p-value<0.0001), the increase in the intervention group
was significantly higher than the control group by 0.11
point per year (p-value =0.003). Therefore, on a 9-point
scale, the mean knowledge score in the intervention
group was estimated at 0.11 points higher than control
at Time 2, and 0.21 points higher at Time 3 (both were
statistically significant). Other significant factors that
were associated with improvement in the HIV/PMTCT
Knowledge Index were being adult rather than youth,
being married or living with a partner rather than being
single and having completed primary school or second-
ary school.

Table 3 MRM model results for HIV/PMTCT Knowledge Index (Range 0-9) for total sample

Estimate (SE) P-value
Education:

Did not complete Primary School ref ref

Complete primary school 0.64 (0.08) <0.0001

Complete secondary school 0.86 (0.11) <0.0001
Age Group:

Adult 0.19(0.09) 0.03
Partner Status:

Married or living with a partner 0.15 (0.06) 0.01
Time 0.20 (0.03) <0.0001
Time * Intervention 0.11 (0.04) 0.003
Intervention-control difference at Time 2 (95% Cl) 0.11 (0.04,0.18)

Intervention-control difference at Time 3 (95% Cl) 0.21(0.07,0.35)
ICC 0.65
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Knowledge outcomes: youth and adults

Next, we examined the impact of the intervention on
UNAIDS Knowledge and the HIV/PMCTC Knowledge
Index for youth and adults separately. Youth and Adult
subsample descriptions and bivariate tables are in Addi-
tional files 1 and 2, respectively. The smaller sample sizes
and reduced statistical power resulted in fewer significant
differences within the age sub-samples. The effects of
education and religious involvement on both knowledge
indicators remained consistent in the subsample bivari-
ate results. However, the effect of gender worked differ-
ently in the separate samples. Male youth had significantly
higher mean scores compared to female youth (7.4 ver-
sus 6.9 at T1, 7.8 versus 7.3 at T2, and 8.1 versus 7.7 at
T3, a=0.05 level). Among the adults, female adults had
higher mean knowledge scores than male adults at T1 and
T2 (8.0 versus 7.6 at T1, 8.2 versus 7.8 at T2, both signifi-
cant). The gender difference at T3 was not significant. In
addition, those adults who were married or living with
partner had significantly higher knowledge means (about
0.4 point higher), while such partner status effect was not
found in the bivariate analysis in the youth sample.

In general, adult baseline knowledge levels were higher
than youths, and knowledge increased over time for both
adults and youth regardless of intervention group (Figs. 4
and 5). Among youth, Chi-squared tests showed that the
intervention group did significantly better in UNAIDS
Knowledge questions at both T2 (53.5% versus 42.8%) and

Youth
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T3 (58.6% versus 48.4%), while t-tests showed significant
advantage in intervention group mean score on the HIV/
PMTCT Knowledge Index at T2 only (7.8 versus 7.4).
Among adults, a significant intervention-control group
difference was only found at Time 2, when the mean score
on the HIV/PMTCT Knowledge Index was 8.2 for adults
who completed the intervention and 7.9 for adults in the
control group.

Multivariate GEE model results for the youth and adult
separate analyses on UNAIDS Knowledge are in Table 4.
Among youth, the control group had a significantly
positive linear trend in logit (i.e., log odds of the prob-
ability of correctly answering the UNAIDS questions)
with estimate size of 0.21 (p-value <0.01). The difference
in the trend in the logit regression for the intervention
group is of the same size (estimate =0.21, p-value <0.01),
indicating that the speed of increase in the interven-
tion group doubled over time. The OR for intervention
effects were also significant for youth at both time points
2 (OR=1.23, CI=1.04-1.46) and 3 (OR=1.52, 95%
CI=1.09-2.12). Such intervention effects (significant
intervention-by-time interaction and time-point specific
group effects) were not found in the adult sample.

Similarly, intervention effectiveness was identified
for the HIV/PMTCT knowledge index (Table 5) in the
youth sample, but not in the adult sample. Specifically,
the yearly increase in the mean HIV/PMTCT Knowl-
edge Index score among youth control participants was

Adult
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Fig. 4 UNAIDS Knowledge by age group
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Fig.5 HIV/PMTCT Knowledge Index (mean) by age group
Table 4 Results of GEE model for UNAIDS Knowledge (Range 0 - 1) for youth and adults
Youth N=548 Adult N=460
Estimate (SE)  p-value OR (95% Cl) Estimate (SE) p-value OR (95% Cl)
Education
Did not complete Primary School ref ref ref ref ref ref
Complete primary school 0.66 (0.14) <0.0001 1.94(1.47,256) .31(0.17) 0.06 1.36 (0.98, 1.88)
Complete secondary school 0.81(0.24) 0.001 224 (140,3.59) .86 (0.20) <0.0001 2.37(1.60,3.52)
Religious Involvement
Very Involved -0.31 (0.14) 0.02 0.73(0.56,0.96) 0.36(0.16) 0.02 143 (1.05,1.95)
Time 0.21 (0.08) 0.01 - 0.15 (0.08) 0.06 -
Time * Intervention 0.21 (0.08) 0.01 - 0.11(0.09) 0.20 -
OR (95% Cl), intervention-control difference at Time 2 1.23(1.04,1.46) 1.12(0.94,1.33)
OR (95% Cl), intervention-control difference at Time 3 1.52(1.09,2.12) 1.26 0(0.89,
1.78)

0.31 unit in the 0-9 knowledge scale (p-value <0.0001).
The youth in the intervention group had an additional
yearly increase of 0.12 unit (p-value =0.02), The Time 2
(0.12 unit) and Time 3 (0.25 unit) group differences in the
mean HIV/PMTCT Knowledge Index scores were both
statistically significant. In the adult sample, however,
the control group yearly increase was significant at 0.10
unit per year, while the rate of increase in the interven-
tion group was not statistically different from the control
adults. In addition, T2 and T3 group differences were not
significant at a<0.05 level.

When youth and adult samples were examined sepa-
rately, some sociodemographic factors affected the
knowledge measures consistently, while others affected
knowledge in opposite ways for youth and adults. Edu-
cation effects on knowledge were consistent between
youth and adult samples; higher education improved
both knowledge measures. Conversely, multivariate
modeling results confirmed the opposite effects of self-
identified sex shown in the bivariate analyses of separate
age groups. Female youth had lower mean scores on the
HIV/PMTCT Knowledge Index compared to male youth
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Table 5 Results of MRM model for HIV/PMTCT Knowledge Index for youth and adults
Youth N=548 Adult N=460
Estimate (SE) p-value Estimate (SE) p-value

Education

Did not complete Primary School Reference Reference Reference Reference

Complete primary school 0.84 (0.12) <0.0001 0.35(0.11) 0.001

Complete secondary school 0.95(0.19) <0.0001 0.78 (0.13) <0.0001
Sex

Female vs. Male -0.36(0.11) 0.001 041 (0.10) <0.0001
Partner Status

Married or living with a partner - 0.25(0.08) 0.003
Religious Involvement

Very involved - - 041 (0.10) <0.0001
Time 31(0.05) <0.0001 0.10 (0.04) 0.02
Time * Intervention 0.12 (0.05) 0.02 0.07 (0.05) 0.11
Intervention-control difference at Time 2 (95% Cl) 0.12(0.02,0.23) 0.07 (-0.02,0.16)
Intervention-control difference at Time 3 (95% Cl) 0.25 (0.04, 0.46) 0.15(-0.03,0.32)
ICC 0.72 0.65
(estimate = -0.36, p-value<0.001). Female adults had  was associated with higher knowledge for the total sam-

higher mean scores than male adults (estimate=0.41,
p-value<0.0001). Being very involved in religion (esti-
mate =0.41, p-value <0.0001) and married or living with
a partner (estimate =0.25, p-value =0.003) improved the
HIV/PMTCT Knowledge Index scores in adults but had
no effect among the youth.

Discussion

When Mzake was implemented by trained community
volunteers in southern rural Malawi, participants’ HIV
prevention knowledge increased for both indicators.
These results are similar to the initial efficacy study [20,
21]. When we examined youth and adults separately,
Mzake was effective for youth but not adults. The impact
on youth is especially important because they had less
HIV knowledge at baseline and are substantially more
vulnerable to new HIV infection than adults. These find-
ings confirm that the intervention remained effective
in improving prevention knowledge when delivered by
community volunteers rather than by health workers.
Results also provide further evidence that peer group
interventions guided by Bandura’s social-cognitive learn-
ing theory [19] are effective in increasing HIV prevention
knowledge, confirming findings of previous systematic
reviews and meta-analyses [6, 12—-17].

Our findings that knowledge is greater for those with
more education and for adults rather than youth are con-
sistent with previous findings in both Malawi and other
African countries [7, 10, 31]. In this study, being adult

ple. However, in the subsample analyses, age as a con-
tinuous variable was not a significant predictor of either
knowledge indicator.

In contrast to previous research in Malawi and other
African countries [10, 32], gender was not a con-
sistent predictor of HIV knowledge in multivariate
analyses for this study. For the total sample, gender
was not a predictor of either HIV knowledge indica-
tor. When adults and youth were analyzed separately,
gender (measured as self-identified sex) did not pre-
dict UNAIDS Knowledge. This lack of a significant
difference is consistent with the substantial decreases
in the gender gap in comprehensive knowledge in the
MDHS from 2004, when 16% more men had compre-
hensive knowledge than women, to a gap of only 6% in
2015-16 [10, 11]. However, for HIV/PMTCT Knowl-
edge Index scores, gender had a different relationship
to knowledge among youth and adults. Among youth,
females had lower scores than males; but among adults,
females had higher HIV/PMTCT Knowledge Index
scores. The lower knowledge among female youth is
surprising since all students are exposed to the manda-
tory Life Skills curriculum. Lower knowledge among
young women could reflect gender norms emphasizing
that young women should not discuss or show interest
in sexuality-related issues [32-35]. The greater HIV/
PMTCT Knowledge Index scores among female adults
compared to male adults has not been reported previ-
ously in Malawi. This finding may reflect the impact of
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PMTCT programs, which now provide HIV counsel-
ling and testing for 95% or more of all pregnant women
at their first prenatal visit [36, 37]. Few men accompany
their wives to antenatal clinic or participate in couples
testing despite clinic policies and government efforts
encouraging male participation [38]. Among youth in
this study, the majority have not yet become a parent
and therefore were not exposed to this knowledge at
prenatal clinics. Thus, adult women are more likely to
receive information focused on PMTCT than men and
younger women.

Religious involvement was another significant factor
that affected HIV knowledge differently for youth and
adults. For adults, high religious involvement related to
higher HIV knowledge for both indicators. For youth,
high religious involvement related to lower HIV knowl-
edge for the UNAIDS Knowledge indicator only. In
Malawi and most other African countries, faith-based
organizations disseminate a great deal of HIV-related
information. However, a recent systematic review found
that many faith-based organizations in Africa empha-
size abstinence-only messages for youth and discourage
condom use, which may affect the types of HIV pre-
vention messages they receive [39]. Although Malawi’s
2015-2020 National strategic plan for HIV/AIDS [40]
recommends engaging religious leaders to address the
HIV prevention, it is important that faith-based mes-
saging is accurate and appropriate for youth as well as
adults.

Although the baseline UNAIDS Knowledge levels for
this Phalombe sample were close to the national aver-
age, there was a significant increase for both knowledge
indicators over time in addition to the time by interven-
tion effects. Given that UNAIDS comprehensive HIV
knowledge increased very little in Malawi from 2010 to
2016 [11], this overall increase was somewhat surpris-
ing. Apart from the Mzake program, other factors may
have influenced knowledge change over time. Ongoing
national HIV prevention efforts on billboards, newspa-
pers, and radio programs, some of which were directed
at youth, should affect general HIV knowledge for both
youth and adults [41]. Additionally, since 2014, both
primary and secondary public schools are required to
teach the Life Skills curriculum. HIV content is covered
comprehensively and includes basic facts about HIV
prevention, testing and treatment; reducing stigma
and discrimination; sexual and reproductive health;
and sexuality, including sexual identity. Nearly three-
quarters of youth in this sample were still attending
school. However, delivery of the Life Skills curriculum
is not as comprehensive as the content. In addition to
poor teaching conditions, some teachers find some
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of the content uncomfortable for them to share with
students [42—44]. The lack of teacher and community
support for teaching sexual education to youth is espe-
cially problematic in rural schools [43], Because there
was strong evidence of diffusion from those receiving
Mzake to their social networks in the efficacy study
[45], potential spillover across communities may also
account for some of the increase in knowledge over
time. The next MDHS should provide information
to help clarify whether the increase in knowledge is
nationwide or may be related to these localized indirect
effects of Mzake.

Limitations

One limitation of this study is the limited number of
validated HIV prevention knowledge measures available.
Although widely used and integrated into most national
surveys, the UNAIDS measure was developed in 2002
and does not include questions about newer preven-
tion and treatment options. We expanded the UNAIDS
Knowledge measure to some extent by adding items
about PMTCT. However, our HIV/PMTCT Knowledge
Index also suffers from a ceiling effect, with mean scores
close to the maximum possible score of 9, especially for
the intervention group. Ceiling effects may make identi-
fication of the impact of an intervention harder to detect
as there is little room for measurable improvement [46].
Since the Mzake program was developed, only three new
measures with good psychometric properties have been
developed appropriate for Africa [47-49]. There is a
clear need for a new psychometrically sound knowledge
measure inclusive of new aspects of HIV prevention and
appropriate for global use.

Implications

Despite years of mass media campaigns and the intro-
duction of HIV prevention education in schools, HIV
prevention knowledge has shown little improvement
in Malawi since 2010. This community implementation
study found that Mzake is effective in increasing HIV
prevention knowledge when organized and delivered by
community members. Community implementation is an
innovative way to increase HIV prevention knowledge in
rural communities without burdening the health system.
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