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Abstract

Background: Digital health interventions show promisein improving the uptake of HIV services among adolescents and young
people aged 15 to 24 years in sub-Saharan Africa.

Objective: This study aimed to pilot-test a theory-based, empirically grounded web-based application designed to increase
condom-related knowledge, sexual and reproductive health (SRH) communi cation, and healthier choices among young Zambians.

Methods: We conducted a pre-post quasi-experimental evaluation of the user-driven Be in the Know Zambia (BITKZ) web
application using web-based surveys and in-depth interviews (IDIs) on the phone. We enrolled participants using social media
advertisements. Our final analysis set comprised 46.04% (749/1627) of participants in the intervention group (which received
the BITKZ link) and 53.96% (878/1627) of participants in the comparison group (no intervention). We collected survey data at
study enrollment (baseline) and 5 weeks after the first enrollment in each group. Approximately 85% (637/749) of BITKZ users
completed a user survey, of whom 9.3% (59/637) participated in IDIs. We calculated the time interfacing with BITKZ using the
application log files. We conducted descriptive analyses to describe baseline characteristics and the user experience. At the
endline, we assessed association using a t test and adjusted logistic regression for binary outcomes and ordinal regression for
ordered outcomes, conditioning on age, sex, marital status, and employment status. We used adjusted average treatment effects
(2ATE) to assess the effects of BITKZ intervention. We conducted rapid matrix analyses of IDI transcripts in Microsoft Excel,
sorting the data by theme, gender, and experience rating.

Results: Usersrated BITKZ highly (excellent: 352/609, 57.8%; good: 218/609, 35.8%). At the endline, the intervention group
had ahigher level of knowledge related to condoms (adjusted oddsratio [aOR]: 1.35, 95% CI 1.06-1.69) and on wearing condoms
correctly (aOR: 1.23, 95% CI 1.02-1.49). Those who had full-time employment had increased odds of knowing how to wear
condoms correctly (aOR: 1.67, 95% CI 1.06-2.63) compared with those who reported being unemployed, as did men when
compared with women (aOR: 1.92, 95% CI 1.59-2.31). Those in the intervention group were more likely to score higher for
intention to test for sexually transmitted infections (STIs; aATE 0.21; P=.01) and HIV (aATE 0.32; P=.05), aswell asfor resisting
peer pressure (aATE 2.64; P=.02). I DIs corroborated increased knowledge on correct condom use among men and femal e condoms
among women, awareness of STls and testing, and resistance to peer pressure. Interviewees provided examples of more open
SRH communication with partners and peers and of considering, adopting, and influencing others to adopt healthier behaviors.
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Conclusions: Despite the high baseline awareness of SRH among Zambian adolescents and young people with internet access,
BITKZ provided modest gains in condom-related knowledge, resistance to peer pressure, and intention to test for STIsand HIV.

(J Med Internet Res 2022;24(7):€37600) doi: 10.2196/37600
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Introduction

Thecurrent rate of declinein HIV incidence among adolescents
and young people aged 15 to 24 years is insufficient to end the
AIDS epidemic by 2030 [1]. Southern and East African regions,
although performing well, are projected to achieve an 84%
reduction in 2050 from 2010 HIV incidence rates among
adolescents and young people [1], which is below the 90%
reduction target for 2030 [2]. Although overall HIV incidence
has decreased in these regions, disproportionate numbers of
urban young women aged 15 to 24 years and young men aged
20to 29 years|[3] are newly infected with HIV, albeit with some
country-level variations [4]. The COVID-19 pandemic further
complicated health service delivery and threatens to reverse
decade-long gains in HIV prevention among adolescents and
young people in sub-Saharan Africa (SSA) [5,6].

Digital health interventions (DHIs) offer an opportunity to reach
digitally connected adolescents and young people with sexual
and reproductive health (SRH) information, education, and
services during the COVID-19 pandemic restrictions [7,8]. An
age-unrestricted meta-analysis of SSA data found that DHIs
improved HIV prevention knowledge and intention to act but
not attitudes or perceived self-efficacy [9]. In addition, DHIs
without human interaction showed no effect on the uptake of
HIV prevention behaviors [9]. Interactive DHIs provide
knowledge and tailored personalized feedback to support
emotions, decision-making, and behavior change. Another
meta-analysis, including aZambian and Ugandan study and 12
studies among adolescents and young people, found positive
effects of interactive DHIs on HIV prevention knowledge,
intention, and behavior [10]. Finally, a meta-analysis of SRH
DHI among adolescents and young people showed increased
condom use, reduced sexual intercourse, and mixed results for
improved knowledge but did not include any studies from SSA
[11]. These mixed and limited results suggest the need for more
research on the effect of DHIs on SRH among adol escents and
young people across SSA [8,9,11].

Although a comparatively low proportion of adolescents and
young people live with HIV in Zambia [12], HIV prevalence
hasincreased among urban young men aged 15 to 24 years[13],
and young women aged 17 to 19 years remain at a precipitous
risk for new HIV infections[14]. Progresstoward reducing HIV
incidence in this population remains suboptimal [15]. The
CoviD-19 pandemic has further disrupted
government-endorsed, school-based, and interpersonal structural,
behavioral, and combination HIV prevention efforts and may
have increased reliance on mass and social media platforms
[15-18]. We sought to add to these efforts by designing a
user-driven DHI incorporating informational elements based
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on the expressed needs and preferences of adolescentsand young
people during the containment periods of the first 2 COVID-19
waves in Zambia [19]. In this paper, we present the effect of
the pilot implementation of the cocreated Be in the Know
Zambia (BITKZ) web-based application on SRH knowledge,
communication, intentions, and behavior. This study adds to
the growing body of literature on the measurement of the effect
of DHI on SRH among adol escents and young people in SSA
[9,20-23].

Methods

We conducted a pre-post quasi-experimental mixed methods
evaluation using web-based survey data collection on Qualtrics
(QualtricsInternational 1nc) [24] and in-depth interviews (IDIs)
on the phone from June to August 2021.

Enrollment

To target persons eligible for the pilot study, we placed
adverti sements on Facebook (Meta Platforms I nc) and contacted
established Zambian adolescent groupsin youth-friendly SRH
spaces identified in formative phase interactions and followed
up using WhatsApp (Meta Platforms Inc) groups or email.
WhatsApp isacommonly used mobile-based SM Stext message
app. Individualsaged 18to 24 years, living in Zambia, and able
to understand and give informed consent in English (the
language of the app) were eligible. Those who did not meet all
the eligibility criteriaor declined to consent were excluded.

Eligible individuals were required to provide consent for data
storage and analyses for publication purposes and to be
contacted by phone or email. In addition, those interested in
participating in the study were required to provide a phone
number or email address to receive alink to a secure baseline
and endline survey and to receive airtime on completing each
survey.

The first 1500 individuals were targeted for the intervention
group and were consecutively enrolled if they wereeligibleand
agreed to join the BITKZ application for at least 1 month and
complete the user and endline surveys. The next 1500
individuals were consecutively enrolled into the comparison
group if they were eligible and agreed to participate in the
endline survey after amonth of enrollment. We decided to enroll
adol escents and young people sequentially rather thanin parallel
to ensure an adequate sample sizein theintervention arm, given
that there was no precedent for this type of web-based
enrollment, intervention delivery, and evaluation in Zambia.

Those enrolled in the intervention group were also offered a
chanceto beinvitedtoan IDI on either (1) their user experience
and interaction with the application or (2) their user experience
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with each feature of the BITKZ app. Individuals who agreed to
be contacted for an IDI were asked for their preferred contact
information and consent to audio recording and transcription.

Intervention

Avert, aUK -based organi zation, engineered the BITKZ internet
or web-based application to provide SRH content for young
Zambians aged 18 to 24 years. Avert uses innovative digital
health approaches to help adolescents and young people make
healthier SRH choices to reduce adverse SRH outcomes and
ultimately improve their lives. The application content and
design features were based on insights from the formative phase
from August 2020 to May 2021, including qualitative
phone-based interviewswith 18 Zambian adolescents and young
people from August to October 2020 and cocreation sessions
held with 51 Zambian adolescents and young people from
September to December 2020 on Facebook (3 groups of 7 men,
9 women, and 6 both) and WhatsApp (3 groups of 9 men, 7
women, 13 both). These groupsfurther hel ped refinethe BITKZ
functionality through user feedback collected between March
and May 2021.

BITKZ isgrounded in the practical application of theory-based
methods [25] and builds on the foundational work collected
during the initial formative phase. During the formative work,
we discovered that adolescents and young peopl e did not know
how to use condoms, had unplanned sex under the influence of
peers, and longed to receive guidance from knowledgeable and
trusted sources. Thus, BITKZ provided SRH information to
adolescents and young people to increase condom-related
knowledge, resistance to peer pressure, and SRH communication
with people who matter to support the outcomes of interest to
Avert—intention and practice to prevent sexually transmitted

Figure 1. Screenshot of the scenario.
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infections (ST1s), HIV, and unintended pregnancies. Multimedia
Appendix 1 demonstrates how BITKZ used the taxonomy
provided by Kok et a [25] to map the intervention to the
behavior we intended to change using levers that responded to
theformative work while being pragmatic because of the limited
time, resources, and communication platforms availablefor the
project. BITKZ tailored SRH information to include imagery,
language, and context relevant to the adolescents and young
people in Zambia, setting up scenario-based risk information
to encourage dialog, active learning, and social support. These
scenarios, along with positive and gain-based messages, aimed
to promote implementation intentions and goal setting.

In application, BITKZ appeaed to personal identity [26] by
inviting playersto choose among 3 male and 3 female characters
aged 1810 24 years, with distinctivetraits (modern independent
go-getters, sophisticated dreamers, or religiousloners) developed
from narratives gathered during the formative phase of
development. Userswould then enter a comic strip where each
male and female character faces dilemmas centered on 3
themes—condoms, preventing pregnancy, and staying
healthy—aiming to provoke dialog and reflection [27]. Users
could interact with these 3 themes through 6 features, the
screenshots of which are depicted in Multimedia Appendix 2
to illustrate how they might aid adolescent and young people
users in SRH-related communications. Briefly, the 6 features
included the comic strips modeling dilemmas using real-life
scenarios described previously (Figure 1), visual guides on how
to use various condoms and contraceptives, sharable Let’'s Talk
and Top Tips cards to support users to think through choices
and provide action-focused ideas, frequently asked questions
about SRH, and quizzes.

ol Airtel Zambia LTE 19:45

& know.avert.org

[28]. In addition, the application had agamification feature[29]

conversations exploring choices on topicsthat concerntheuser  where users could win up to 5 web-based badges for

https://www.jmir.org/2022/7/e37600

RenderX

JMed Internet Res 2022 | vol. 24 | iss. 7 | €37600 | p. 3
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

commenting, sharing their favorite Top Tips and Let's Talk
cards using BITKZ's integrated share function, looking for
answers to frequently asked questions, reading all the visual
guides, and completing all quizzes [30]. Given the variety of
media with which participants might interact, we sought here
only to assess any uptake compared with no uptake of or access
to BITKZ materials.

Following the baseline survey on Qualtrics [24], participants
in the intervention group could follow the application content
in any order and frequency on any electronic device with an
internet connection during the 3-month intervention period.

Data Collection

Web-based Pre-Post | ntervention Surveys

All surveyswere developed and administered on Qualtrics[24],
and reimbursements (airtime) were made through cGrate
(Zambia Ltd) [31]. All participants enrolled and
self-administered the baseline web-based survey from June 7
to August 3, 2021. On completion, they received 30 Zambian
Kwacha (ZMW; US $1.50). Intervention participants who
completed the baseline survey received asingle-user link to the
BITKZ application on email or WhatsApp (Meta Platformsinc)
as per their preference. Participants in the comparison group
were advised to seek SRH advice as usual. Participants in the
intervention group received a link to a self-administered
web-based user survey aweek after accessing the application.
Those who completed the user surveys received 20 ZMW (US
$1.00).

I ntervention and comparison participantsreceived an invitation
5 weeks after enrollment to complete the endline survey
followed by biweekly reminders by WhatsApp (MetaPlatforms
Inc) or email. All participants self-administered the endline
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survey on the web from July 12 to September 2, 2021. On
completion, they received 50 ZMW (US $2.50).

PhonelDls

From July to August 2021, we conducted phoneinterviewswith
59 participants who completed the endline and user surveys
(Table 1).

We sequentially tel ephoned parti cipants from among those who
rated the BITKZ application as excellent, good, and poor,
ensuring a gender balance. We interviewed 20% (12/59) of
individuals each among those who rated the BITKZ application
as good and excellent (replacing 2 individuals who missed 2
consecutive appointments). Of the 9 individuals who rated the
application as poor, 8 (89%) agreed to the interview. We
sequentially telephoned additional intervention participants to
collect feedback on each application feature. Of the 78
participants who were tel ephoned, we interviewed atotal of 27
(35%; n=13, 48% women, and n=14, 52% men) intervention
participants on application features that stood out prominently
for them to obtain at least six views on each feature. The
remaining 86% (51/59) of participants did not answer, could
not recall afeature, or recalled a feature already discussed by
6 interviewees.

We confirmed the identity of the person on the phone by name
and age, after which wefurther asked whether they remembered
being enrolled and interacting with the BITKZ application. If
not, we thanked them for their time and went on to the next
person on our list. We reminded others about their web-based
agreement and confirmed their consent to the IDI, audio
recording, and transcription. All interviews explored the effects
of the application on their sexual health knowledge,
communication, and behavior. Intervieweesreceived 100 ZMW
(US $5.00) reimbursement by cGrate [31].

Table 1. Postintervention in-depth interviews on BITK Z? perception and experience (N=59).

Criteria Men, n (%) Women, n (%) Total, N
BITKZ rating
Excellent 6 (50) 6 (50) 12
Good 6 (50) 6 (50) 12
Poor 4 (50) 4(50) 8
Prominent features 14 (52) 13 (48) 27

3BITKZ: Bein the Know Zambia

Survey | nstruments and Measures

All measures were collected from the intervention and
comparison groups using the same survey instrument at baseline
and endline, which can be found in Multimedia Appendix 3.

The primary outcomes for al participants included
condom-related knowledge, ability to talk to people who matter,
and frequency of seeking SRH advice from them in the past
month. Condom knowledge included 6 items (true or false) and
the identification of 6 correct steps when using acondom from
alist of 14 options adapted from Stanton et al [32]. Correct
responses were coded as 1, and all other responses were coded
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as 0 to derive the mean and percentage of correct responses.
Theability to seek advice on SRH included alist of 10 potential
options for people who matter in the respondent’s life and was
measured on a Likert scale ranging from definitely, probably,
probably cannot, and definitely cannot (Cronbach a=.80) [33].
The frequency of seeking SRH advice by source in the past for
month more than once aweek, once aweek, 1-2 timesamonth,
and never) was calculated per source (Cronbach a=.86).

Other secondary outcomes measured the intention to use
condoms at the next sexual intercourse (not at all, somewhat,
and very likely). For a subpopulation of sexualy active
participants, we also asked about the intention to test for STIs
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if symptomatic and for HIV in the next 6 months. Higher scores
reflected higher occurrence or likelihood of events.

We also collected participant characteristics, including
self-reported age, gender, marital status, education level,
perceived socioeconomic status relative to their community
(rich-poor and very-not respected), and employment status. We
asked about sexual debut (never had sex; true or false), currently
sexually active (past 6 months; true or false), condom use at the
last sexual intercourse (true or false), unplanned last sexual
intercourse (true or false) [34], and most recent tests for STIs
and HIV (<3 months, 3-6 months, 6-12 months, >12 months,
and never). The condom knowledge questions correspond to
guestions 3.1 to 3.6 (Multimedia Appendix 3).

Other independent variables were drawn from sociocognitive
theories [27] to include scales to measure permissive attitude
(Cronbach a =.68), sexual norms (Cronbach a=.60), and
self-efficacy (Cronbach a=.80), derived from a study by
Muhammed et al [35] (Multimedia Appendix 3, question 4);
frequency of being pressured into making unhealthy choices
(every time, sometimes, rarely, and never) derived from the
Kaiser National survey (Multimedia Appendix 3, question 5;
Cronbach a=.80) [36]; and confidence to get acondom and STI
or HIV test whenever wanted (very, somewhat, and not at all
confident) [37]. Although we did not expect to see changesin
these variables, we considered them as possible influencers of
variables measuring intention and practice.

Application Experience and Use

We gathered ratings of overall participant application experience
(excellent, good, and poor), as well as perceived aesthetics,
engagement; functionality; reaction to the information; and the
likelihood of sharing, continuing to use, and willingnessto pay
from the user survey (very, quite, and not at al).

The app software automatically generates a user log file that
records each user interaction, which is time-stamped. These
data were downloaded from the application’s website using
Amplitude and the Amplitude export application programming
interface.

Topics Covered by IDIs

Interviews with the first 32 participants explored the overall
user experience, how the application content was used or had
influenced the user, and recommendations for improvement.
The remaining 27 IDIs explored experience with each of the
six features: ease, aesthetics, entertainment, learning, sharing,
change in SRH practices, and recommendations for
improvement.

Data Analysis

Quantitative Analysis

We conducted descriptive analyses to determine intervention
status comparability and assess differences in participants
sociodemographic characteristics, SRH norms, SRH behaviors,
and communication about relationships and SRH, aswell asto
describe user experience.

https://www.jmir.org/2022/7/e37600
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We calculated a regression-adjusted average treatment effect
(aATE) on SRH knowledge, permissive attitude, sexual norms,
self-efficacy, peer pressure, and confidence in procuring ST
tests and condoms, as well asintention to test for STI and HIV
and use condoms at the next intercourse. Scores for permissive
attitudes and sexual norms were based on the sum of positive
SRH-competent responses to question sets (Multimedia
Appendix 3, question 4). Statistical significance of differences
was assessed using at test, comparing mean differences between
comparison and intervention at the endline, where appropriate.
Regression analysis was used to assess the impact of BITKZ
on condom-related knowledge. All multivariateimpact analyses
incorporated an intention-to-treat approach and controlled for
sociodemographic characteristics (age, sex, marital status,
educational attainment, employment status, perceived wealth,
and perceived respectability at baseline), baseline measures of
outcomes, and intervention status. All primary outcome analyses
were completed using Stata (version 16.1) [38], and the duration
per user per day was calculated using R software and the dplyr
package [39].

Application Experience and Use

We analyzed participants’ use to assess the median time spent
on the application. We gathered and analyzed the participants
application experience (excellent, good, and poor) from the user
survey.

PhonelDls

We conducted a rapid matrix analysis [40] of IDIs to extract
the overall user experience and self-reports with examples of
using the application to communicate; its influence on
knowledge, resistanceto peer pressure, intention to communicate
with people who matter, and use of condoms and test for STI
and HIV; and condom use and STI and HIV testing. Outcomes
were iteratively compared across transcripts, categorized, and
synthesized into analytical summaries for interpretation.

Ethics Approval

The University of Zambia Biomedical Research Ethics
Committee approved the study (institutional review board
protocol number 811-2020), and the National Health Research
Authority granted the authority to conduct the research.

Results

Enrollment

The study targeted 3000 participants for the pilot study (Figure
2). Individuals who clicked on the recruitment advertisement
were sent to a Qualtrics [30] webpage with a 4-question
eligibility screener. We registered 3078 screener attempts,
98.77% (3040/3078) eligible records, 94.44% (2871/3040)
consents, 94.44% (2705/2871) baselines of 16 questions
(Multimedia Appendix 3), and 73.35% (2106/2871) endline
surveys. The final sample comprised 1627 participants who
completed both the baseline and endline surveys. We removed
230/1627 (14.1%) duplicates and ineligible accounts from the
final data set. We observed a low attrition rate from screening
to enrollment (2871/3078, 6.7%) and a reasonable completion
rate (1627/2871, 56.7%).
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Figure 2. Participant flow.
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Participant Characteristics

Most of the 1627 individualswere single (1502/1613, 93.12%),
with amedian age of 22 (IQR 21-23) years and from averagely
wealthy (868/1340, 64.78%) and respected (774/1293, 59.86%)
families. Approximately half were men (822/1613, 50.96%),
college educated (811/1615, 50.22%), and trainees or students
(706/1614, 43.74%).

The comparison group had a higher proportion of college or
university-trained individuals (462/872, 52.9%, vs 349/743,
46.9%; P=.002) and in the student or trainee category (424/872,
48.6%, vs 282/742, 38%; P<.001) than the intervention group
(Multimedia Appendix 4).

The 2 groups were similar with regard to sexual health history,
with 42.33% (682/1611) testing for HIV and 63.61%
(1014/1594) testing for STIs (Multimedia Appendix 4, Table
S3). Theintervention group had a higher proportion of sexually
active individuals (404/564, 76.0%, vs 396/521, 71.6%), who
had sex in the past 6 months (294/510, 57.6%, vs 293/565,
51.9%), with slightly lower condom use (281/369, 76.2%, vs
317/402, 78.9%) and slightly more unplanned sex (194/369,
52.6%, vs 221/403, 54.8%) at the last sexua intercourse.

https://www.jmir.org/2022/7/e37600

Adjusted Average Treatment Effect for BITKZ
I ntervention

Overview

The intervention group was more likely to score higher on the
intention to test for STI (aATE: 0.21; P=.01) and HIV (aATE:
0.32; P=.05) than the comparison group (Multimedia A ppendix
4). The effect measures for resisting peer pressure increased
more than 2-fold (P=.02), likely because of heterogeneity in
responses and higher possible scores. No other statistically
significant effects were observed.

Theintervention group had a modest increase in the likelihood
to score higher in SRH knowledge (aATE: 0.12), self-efficacy
(aATE: 0.21), use of condoms at the next sexual intercourse
(aATE: 0.19%), and confidence in getting an STI test (aATE:
0.18) and condoms (aATE: 0.29) when needed. The likelihood
of scoring higher for permissive attitudes was 91% higher in
the intervention group, athough they were 8% less likely to
score higher for sexual norms.

I ntention to Test for STl and HIV and Use Condoms

Those aged 20 years had significantly higher adjusted odds of
testing for STlsif symptomatic (adjusted oddsratio [aOR] 2.5,
95% CI 1.3-4.81) than those aged 18 years. Higher odds of HIV
testing were observed among those aged 19 years (aOR 1.73,
95% Cl 1.02-2.92), 20 years (aOR 1.7, 95% CI 1.01-2.86), and
23 years(aOR 1.81, 95% CI 1.14-2.91) yearsthan among those
aged 18 years. Those reporting average perceived wealth had
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lower odds of testing for STIsif symptomatic (aOR 0.69, 95%
Cl1 0.52-0.93) and testing for HIV (aOR 0.68, 95% CI 0.54-0.86)
than those identifying with above-average perceived wealth.

In the IDIs, more women than men expressed intent to test for
STI and HIV, motivated by self-preservation and to secure their
future. For example, a woman aged 22 years claimed the
following:

To engagein sex, it hasto be a safe one, so that | can
continue with my education and my career.

Both men and women provided examples of taking up STI or
HIV testing as they felt more knowledgeable, motivated, and
self-confident, as encapsulated in the following quote:

We are, you know, ignorant about sex...before | used
the application, | used to be frustrated that “ Ok, |
slept with that girl but ah!” | start asking questions
“Maybe | get STls and whatnot.” But once | started
using the App | got motivated, | went for HIV testing,
STls like that, so that | am updated. Then issues of
how to use a condom used to be a challenge. | didn’'t
know how, if | am about to have sex, how | am
supposed to put on the condomor removeit [I: hmm]
So when | started using the application, | know alot.
Yeah | know a lot. | became motivated and | even
went for HIV testing. [Male, 22 years]

Many participants felt nudged by the knowledge that “not all
STls have symptoms” and “that STIs can be treated. So, if at
any timel find out that | have STIs, | don’t haveto beworried...I
can get help from a health clinic.” They thought that having
such information helped those who “may say they feel
stigmatized when they have that. But if they use this app, they
will know their rights, and they’ll be able to learn and also to
get tested for STIs whenever they have symptoms.”

Peer Pressure

Theintervention group had aslightly higher mean score (19.81,
95% CI 19.56-20.06) than the comparison group (19.68, 95%
Cl 19.44-19.91) for the ability to resist peer pressure. In the
IDls, both men and women reported gaining insight into how
peer pressure can lead to undesirable outcomes and reported
having an internal debate to decide their course of action and
learning strategiesto resist peer pressure. Multimedia Appendix
5 contains illustrative quotes to show the effect of BITKZ on
the ability to resist pressure, condom and contraceptive-related
knowledge, and partner communication in BITKZ users own
words.

Condom Knowledge

At theendline, thelevel of condom-related knowledge was 35%
higher (aOR 1.35, 95% CI 1.07-1.69) among those who received
the intervention than among those in the control group
(Multimedia Appendix 4). In addition, men had a 27% lower
level of condom-related knowledge than women (aOR 0.73,
95% Cl 0.58-0.92).

Conditional or matched logistic regression comparing baseline
to endline by intervention statusindicated significantly increased
odds of improvement in knowledge regarding the need to try
different types of condomsto suit both partnersin both groups,
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more so among intervention (matched odds ratio 3.35, 95% Cl
2.5-5.33) than comparison participants (matched odds ratio
2.03, 95% Cl 1.34-3.08).

Ordinal regression on correct condom use indicated increased
odds of scoring higher (0-6 possible) in knowledge on how to
wear the condom among theintervention group (aOR 1.27, 95%
Cl 1.06-1.54) compared with the control group, among men
(a0OR 1.92, 95% CI 1.59-2.31) compared with women, and
among those employed full time (aOR 1.67, 95% Cl 1.06-2.63)
compared with those reporting as unemployed (Multimedia
Appendix 4).

In the interviews, young people expressed their happiness with
the information about the different options for condoms that
can be used during sexual intercourse available on the BITKZ
application, aswell as evidence of learning about contraceptive
choices (Multimedia Appendix 5). All participants emphasized
that an important lesson they had picked from the application
visual guides was the correct way of using condoms:

We don't have someoneto tell us how to use condoms
to take care of ourselves we are just doing things
blindly.

Communication With PeopleWho M atter About SRH
Topics

In descending order, participantsfelt they could most definitely
seek advice from people who matter, defined as health care
workers, boyfriends or girlfriends, friends, peers, other adults,
teachers, siblings, parents, community leaders, and priests
(Multimedia Appendix 4). Comparison group participantswere
more definite about their ability to seek advice or ideas on SRH
fromapriest (mean 2.4, SD 1.16 vsmean 2.52, SD 1.15; P=.04).

At baseline, 37.9% (318/838) of comparison group participants
reported seeking advice from the church on SRH in the past
month compared with 31.4% (227/724) among those in the
intervention group (P=.001), adifferencethat persisted into the
endline (260/741, 49.1%, vs 355/848, 35.1%; P=.05). At the
endline, more comparison group than intervention group
participants reported seeking SRH advice in the past month
from family (502/844, 59.5%, vs 387/740, 52.3%; P=.02) and
a professor or teacher (435/846, 51.4%, vs 335/742, 45.1%;
P=.03).

Intervention group participants regarded talking to adults or
parents about SRH astaboo because of moral censure, religious
beliefs, sociocultural norms, and attitudes regarding adol escent
sexual behavior. According to them, adults thought that “there
are things adolescents should not know at that age”; otherwise
“they may want to practice sex.” In addition, participants
indicated that parentsdid not discuss condom use and cautioned
them to “take it easy in life, there are alot of diseases and do
not misbehave.”

Young women in the intervention group disclosed that they felt
generally uncomfortable and shy to have open conversations
about sex. They felt lessconfident in their ability to discussand
insist on condom use with their partner, leaving them worried
after having sex. Some partici pants explained that the application
boosted their confidence in discussing safe sex with their
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partners. The relatable scenarios and discussion starters on the
application provided guidance on how they could raise topics
about condom use with sexua partners. Somewomen considered
it important to have the application so that they could invite
their partners to use it and open up discussions about safe sex
(Multimedia Appendix 5).

Both young men and women reported that their friends
commonly provided information that was often not complete
or correct. All participants noted that the application created an
environment for smart knowledge and confidence when
discussing sex and SRH with friends. Many participants
described recent efforts to share information gathered from the
application with their friends and extended invitationsto friends
to access the application and act on its recommendations:

Yeah like | shared about the App, we read some
storiesand answered questionswith about eight girls
at my boarding house. So we later went to get
condoms from the clinic, from our nearest clinic.
[Female, 21 years]

| had a conversation with one of my friends about
using condoms|...], hesaid, “ Now | can't take action
right now because those things [condoms] are too
expensivel” That'swhen | told himthat, “ My friend,
these things, it's not all about buying. You can just
go to the clinic, you take’ That's the action which
he took. He went to the clinic and he was given those
things. [Male, 23 years]

User Experience

The application captured linking data for 80.2% (601/749) of
intervention participants, half of whom spent 17 (IQR 6-48)
minutes on BITKZ. Among the intervention group, 85%
(637/749) completed the user survey and rated BITKZ highly
(excellent: 359/637, 56.4%; good: 237/637, 37.2% good). M ost
items under the constructs of aesthetic, engaging, functional,
useful, and shareable were rated very by >60% of the
respondents (M ultimedia Appendix 4). Exceptionsincluded the
ability to personalize content (very; 302/637, 47.4%), likelihood
of sharing if in own language (very; 360/637, 56.5%), vastness
of content (very; 328/637, 51.5%), and willingnessto pay (very;,
205/637, 32.2%), although the proportion rating these items as
not at all was <11%. IDI participants who rated the app poor
explained that they had problems with functionality because of
bandwidth issues.

Discussion

Principal Findings

The BITKZ application met its objective of increasing
condom-related knowledge and resistance to peer pressure
among young Zambians aged 18 to 24 years who use the
internet. The BITKZ application did not achieve a statistically
significant increase in communication about SRH, athough
BITKZ users described using it to inform and motivate people
who matter to adopt healthier sexua choices. The intervention
group had a higher intent to test for STIsand HIV, possibly as
the application reduced stigma and fear associated with
prolonged morbidity and infectiousness [41-44]. Although not
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statistically significant, possible modest improvementsin sexual
norms, self-efficacy, confidence to procure acondom, STI test,
and intent to use condomsin the next sexual intercourse suggest
that the BITKZ application may influence young adultsto plan
and practice safer sex [45,46]. Triggers and prompts that
encourage site visits, use, and engagement among adol escents
and young people need further investigation [47].

Our evaluation confirmed the need to include visual guides on
correct condom use in comprehensive sexuality education
offered in Zambia [48,49]. However, more research is needed
on the effectiveness of educational materials using drawings of
disembodied parts, particularly for communicating the correct
use of female condoms[50]. The Zambian legal framework for
the depiction of full images of men and women for sexua
education needs clarification, given the prohibition of possessing
obscene materials [51] and of transmitting them electronically
[52]. This will require engagement and negotiation with the
community and influential leaders; research ethics boards;
regulatory bodies; the Zambia Information, Communication,
and Technology Authority; and the Ministry of Justice. These
and other materials can be further culturally adapted and
produced remotely at low cost and at scale, as noted by the
Kenyan Tumaini project, which developed and piloted a
smartphone game intervention to improve SRH among young
people [23].

Increased resistance to peer pressure may have been easier in
our older study population than in preteens and early teenagers,
as targeted by other studies [23,47]. The Tumaini project [23]
addressed but did not measure the effect of peer pressure on
those aged 11 to 14 years in Kenya. A digital storytelling
intervention conducted in South Africa[47] found that exposure
to multiple alternate views led high school girls to better
understand their own emotions and behavior, including with
regard to peer pressure. In our study, scenarios resonated with
BITKZ users, leading to introspection and theintention to resist
peer pressure. BITKZ usedata, including user interactions, will
be further examined for evidence of unintended peer pressure
on the BITKZ platform [53].

Closson et a [54] and other comprehensive reviews [55]
illustrate the correlation of personal experience and normswith
those of peers, aswell asthe differential effectsof sexual norms
and behavior change interventions by gender in SSA. Unlike
the previous review, our intervention reflected normative
changes, possibly because of resistance to peer pressure and
improved communication with peers and sexua partners [54].
However, young men in our intervention group learned more
about correct condom use than did women, suggesting gendered
interests and loci of control [54]. We will further analyze our
data, disaggregated by sex and age groups, to understand the
differential effect of this intervention by drawing on the
application log files to capture use and estimate dose-response.

In addition, higher sexual permissiveness but lower sexua norm
scores may reflect a healthier, sex-positive attitude, which was
found to be safer for STI prevention in the United States [43].
Despite these encouraging results on condom use knowledge
and intention to test for STI and HIV, gender relations and lack
of youth-centered approaches at clinics may bar the uptake of
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STI and HIV prevention and care-seeking behaviors. These
social and structural barriers have impeded STI prevention in
SSA [56-60]. Digital health innovations for training SRH care
providers can link adolescents and young people to needed
services and allow for the social monitoring of SRH services
for adolescents and young people [61,62].

Having accurate knowledge of STIs can reduce stigma and
increaseintention to test for STIs[41-44] and sexual confidence
[63]. Although our study demonstrated increased intention, the
intervention was insufficient to open conversations between
adults and adolescents and young people, which may make it
less likely that adolescents and young people will access ST
testing [63]. Modernization in the timing and content of sexual
teachings[64,65] and health programsthat increase adol escents
and young peoples assertiveness can increase SRH
communication with parents and other significant adults, with
anticipated benefits[63]. In addition, parent-based interventions
show a significant association with improved condom use and
parent-child sexual communication, especially when focused
on young adolescents and targeted at both parents and
adolescents [66]. Evidence-based choice and design of a
parent-child intervention and cocreation processeswould require
intergenerational engagement and mediation to diminish parents
discomfort and fears about communicating with their children
on sexual matters[8,23,67-69]. Intergenerational games[23,70]
and digital storytelling can remove some of the barriers to
parent-child communication.

Limitations

Owing to the COVID-19 pandemic restrictions, we conducted
web-based recruitment, data collection, and BITKZ
implementation. Asaresult, our sample may be more educated,
technology savvy, urban, male, and wealthy than the genera
adol escents and young people population [71]. In addition, the
COVID-19 pandemic determined our exclusively web-based
BITKZ design. A more inclusive combined web-based and
in-person design may deepen engagement and help identify
misconceptions and adolescents and young people-specific
language [9,72]. Although use data indicate good engagement,
an analysis of proximity to the time of the survey, time on the
application, and time on each feature is needed. Although
aligned with our intention-to-treat analysis, including exposure
status can help estimate the efficacy of our intervention and its
relevance based on demographic characteristics.

Web-based data collection did not allow us to confirm age and
residence, athough all provided Zambian phone numbers to
receive communication and reimbursement in ZMW and were
required to complete all the screening questions so that they
would not learn why they were considered ineligible. Being
completely on the web, we limited the number of survey
guestions and could not validate the truncated scales for the
theory of planned behavior constructs [34]. We did not
randomize enrollees to the intervention or comparison groups,
although both groups did not differ in outcome variables at
baseline. Endline improvements in the comparison group
suggested the influence of maturation and testing effect [73].
This, together with the high baseline scores for both groups,
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may have limited the power to detect small but significant
changes because of BITKZ.

We cannot rule out courtesy, recall, and social desirability bias
among participants responding to IDIs [73]. Owing to time,
financial, and COVID-19 restrictions, we did not measure
self-reported behavior changes validated by biomarkers. A
longer follow-up time is required to estimate continued
engagement with the application and its medium- to long-term
impact on attitude, norms, intention, and behavior. In addition,
comparison group enrollment was conducted in series rather
than in paralel with the intervention group; however, we
anticipate selection bias to be minimal and biased toward the
null, given a brief enrollment period and order of enrollment
(intervention and then comparison group).

Comparison With Prior Work

Wefound no comparable study on similar DHIsfor heterosexual
young people either because of differencesin targeted age (<18
years) or setting (school based) in SSA [23,74,75]. Similar
programs targeting young people aged 18 to 24 years come
from the clinic and web-based settingsin the United States[76]
and university settingsin the Netherlands [77]. In addition, the
Dutch Justify Your Love study targeted heterosexual couplesin
a new relationship [77]. All 5 DHIs discussed herein used
random assignment of participants as control and 1 to 2
intervention conditionsto provide information, motivation, and
problem-solving and behavioral skillsin English. In addition,
BITKZ, Justify Your Love[77], and the Tumaini pilot in Kenya
[23] addressed communication skills.

The DHIs differed in form and content, informed by context,
formative research, behavior change theories, educational toals,
and cocreation or wide consultation. Similar to BITKZ, the 2
trials were persona based [23,75] and had reward features
[23,75,77]. Unlike BITKZ, 3 were set in virtua worlds
[23,75,77]: one designed for offline users [75] and ancther for
Android smartphone [23] users. The 3 DHIsin SSA stipulated
duration, venues, and linear flow, somewith material or teaching
support [23,74,75]. The CyberSengatrial in Ugandawas unique
in its use of adult traditional figures as role models and
completion certifications [74]. Non-SSA participants received
up to €20 (US $20.86) for full participation in cash [77] or gift
certificates[76], whereas BITKZ participantsreceived up to €4
(US $4.17) in incentives, which may explain the relatively
modest attrition.

Differencesin purpose and design choices led to differencesin
the reported measures. Games and gamification have been
proven to improve knowledge, motivation, and engagement in
learning about SRH [74], goa setting and risk avoidance
[23,74], and SRH knowledge[23,74]. Unlikethe non-SSA trials
YouthNet [76] and Justify Your Love [77], SSA-based DHIs
reported astatistically significant increasein SRH self-efficacy
[23] and, athough statistically nonsignificant, increased the
likelihood to remain abstinent [ 74]. CyberSenga[ 78] and Justify
Your Love[77] reported increased condom use unlike YouthNet
[76]. The Justify Your Loveintervention did not change attitude,
normative beliefs, skills toward maintenance of condom use or
STI testing, and the uptake of STI testing [77]. YouthNet
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reported no differences in awareness of HIV or sexually in an exclusively web-based SRH program. Young Zambians
transmitted disease risk and attitudes toward condom use [76].  with internet access have a high awareness of SRH issues.

Conclusions

BITKZ provided modest gains in intention to test for STIs,
possibly because of the novelty of this concept vis-a-vis HIV,

This evaluation study successfully used social mediato recruit  gnd in correct condom use because of insufficient prior
adolescents and young people aged 18 to 24 yearsto participate  knowledge.
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