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Abstract most frequently used online platforms. In bivariate
analyses, internet use was significantly associated
with age and employment status. However,
employment status demonstrated perfect
prediction in logistic regression and was excluded
from the adjusted model; after adjustment for age,
sex, and education level, no variables remained
statistically significant.

Conclusions: High levels of smartphone
ownership and internet use among adolescents
and young people receiving ART indicate that
the digital infrastructure needed to support
mobile health interventions is largely in
place. However, affordability constraints and
phone sharing highlight important design
considerations to ensure equitable and
confidential digital engagement. These findings
provide critical feasibility evidence to guide the
development and implementation of digital
health interventions and informed the design
of a randomized trial evaluating a digital patient
portal to improve engagement and treatment
outcomes among adolescents and young people
living with HIV.

Background: Adolescents and Young Persons
(AYP) living with HIV often experience poorer
treatment engagement and viral suppression than
adults. During implementation of a large-scale
Antiretroviral Therapy (ART) program in Kiambu
and Kirinyaga counties in Kenya, these gaps
prompted exploration of digital health approaches
to improve engagement.

Objective: This survey assessed smartphone
ownership and internet use among AYP receiving
ART in Kiambu County to determine whether
digital access levels were sufficient to support a
planned patient portal trial.

Methods: A descriptive cross-sectional study was
conducted during psychosocial support group
sessions at six high-volume public health facilities.
Structured questionnaires collected information
on smartphone ownership, internet access, and
patterns of digital use. Associations between
internet use and demographic or socioeconomic
factors were examined using Fisher's exact tests
and multivariable logistic regression.

Results: Of 121 respondents, 97 participants
aged 15-24 years were eligible for analysis.
Smartphone ownership was 84%, and 76% (74/97)
reported current internet use, primarily through
smartphones. WhatsApp and Facebook were the
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Introduction Integration Strengthening and Sustainability
Project), implemented by the University of Nairobi

During the five-year implementation of the UoN- in collaboration with the County governments

CRISS Plus Project (Central Kenya Response
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of Kiambu and Kirinyaga (1), programmatic
experience suggested ongoing challenges in
the engagement of Adolescents and Young
Persons (AYP) despite overall improvements in
HIV treatment coverage. These implementation
insights informed the conceptualization of digital
health tools as a potential strategy to address
identified barriers.

As of September 30, 2021, routine program
monitoring data indicated that the project had
reached 38,079 individuals with ART, including
3,459 AYP, across 78 public health facilities. Despite
substantial investments, engaging young people
remained challenging. Program monitoring
indicated an 88% viral suppression rate among
AYP, below the UNAIDS 95% viral suppression
target for populations on ART (2). Enrollment in
Operation Triple Zero (OTZ) - a structured, peer-led
adherence support initiative designed to achieve
zero missed appointments, zero missed doses,
and zero unsuppressed viral load reached 79% of
eligible AYP, approaching the programmatic goal
of universal OTZ coverage among adolescents in
care. However, only 15% of AYP enrolled in OTZ
participated in virtual support groups, substantially
lower than expected for a digitally connected age
group, highlighting a persistent gap in digital
engagement despite relatively strong uptake of
facility-based adherence support (2-4).

The evolving use of digital technology among
youth provided an opportunity to re-imagine
engagement strategies within routine HIV care. This
led to the conceptualization of the Patient Health
Portal (PHP) intervention and the subsequent
design of a Randomized Controlled Trial (RCT) (5).

As part of the structured preparatory phase
preceding the RCT, two complementary
feasibility assessments were conducted to inform
trial implementation. The first examined user
preferences for portal features and demonstrated
high digital readiness and strong interest in
appointment scheduling, test result access,
and wellness tools (6). The second assessment,
reported in this paper, focused specifically on
smartphone ownership and internet use patterns
as indicators of technological feasibility for the
proposed intervention.

Previous studies have shown that access to
smartphones and internet connectivity among
adolescents and young adults is influenced by
demographic and socioeconomic factors such
as age, educational attainment, employment or

income status, and gender. These determinants
are well described in digital divide and technology
adoption literature (7-11).

Objectives

This  preliminary, implementation-embedded
study aimed to assess smartphone ownership
and internet usage patterns among adolescents
and young persons aged 15-24 years enrolled in a
comprehensive ART program in Kenya.

The primary objective was to determine whether
prevailing levels of digital access were sufficient
to support implementation of the planned PHP
randomized controlled trial.

A secondary objective was to identify potential
barriers and facilitators influencing the adoption
and utilization of digital health platforms within
this population.

Materials and methods

Study design

We conducted a descriptive cross-sectional survey
to assess digital access among Adolescents and
Young Persons (AYP) enrolled in HIV care.

Setting

The survey was undertaken in August 2021 during
scheduled holiday Psychosocial Support Group
(PSSG) meetings at six high-volume public health
facilities in Kiambu County, Kenya. Facilities were
purposively selected because of their large patient
loads and their central role in Antiretroviral Therapy
(ART) service delivery within the county program.
Psychosocial support group meetings provided
an efficient and appropriate platform to reach
adolescents and young people actively engaged in
HIV care, as these sessions routinely convene large
numbers of patients for structured peer-support
and health education activities.

Participants

Eligible participants were adolescents and young
persons aged 15-24 years who were currently
enrolled in ART care at the participating facilities
and attending PSSG meetings. Written informed
consent was obtained from all participants; for
those younger than 18 years, caregiver consent
was additionally obtained.

Data sources and measurement

Data were collected using a structured, pre-tested
questionnaire developed in-house to capture
indicators of digital access and use. The tool
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was piloted among a small sample of AYP in a
comparable setting to ensure clarity and validity.
Questionnaires were completed individually
following a brief explanation of the survey
items to ensure consistent interpretation across
participants.

Variables

The primary outcomes were smartphone
ownership and internet usage patterns. Predictor
variablesincluded age, educational attainment,and
employment status, while potential confounders
such as sex and facility type were also recorded.

Bias

Standardized data collection procedures were
implemented across all sites to minimize
information bias. A uniform questionnaire was
used, and facilitators were oriented on the study
objectives and survey administration procedures
prior to data collection to ensure consistent
facilitation and recording of responses during
PSSG meetings.

Study size

Sample size estimation followed Cochran’s formula
for cross-sectional studies (Z =1.96, p = 0.5, e =
0.1) [12], yielding a minimum of 93 participants
after applying finite population correction for the
estimated 2,647 Adolescents and Young Persons
(AYP) enrolled in ART across the participating
facilities. Within the purposively selected high-
volume facilities, participants were recruited
during scheduled PSSG meetings. Adolescents and
young persons aged 15-24 years who were present
at the meetings and met the eligibility criteria were
invited to participate in the survey. All eligible
attendees who provided informed consent were
included until the survey period ended.

The survey achieved 121 responses, of which
97 met the age eligibility criteria (15-24 years) and
were included in the final analysis, exceeding the
minimum sample size requirement. This survey was
conducted in Kiambu County only, whereas the
portal preferences study (3) included both Kiambu
and Kirinyaga counties. As a result, the present
analysis yielded 121 respondents (97 eligible)
compared to 163 participants in the preferences
study.

Statistical methods

Data were entered, cleaned, and analyzed using
Stata version 13 (StataCorp LLC, College Station,
TX, USA) (13). Descriptive statistics summarized
participant characteristics, smartphone

ownership, and internet use. Missing responses
were handled using an available-case analysis,
whereby participants with incomplete responses
were excluded only from analyses involving the
specific variable with missing data.

Associations between internet use and
sociodemographic predictors (age, education,
employment) were first assessed using Fisher’s
exact tests due to small cell counts. Multivariable
logistic regression was then applied to identify
independent predictors of internet use, with
results presented as Adjusted Odds Ratios (AORs)
and 95% Confidence Intervals (Cls). Variables
exhibiting perfect prediction were excluded
from the final regression model to ensure model
stability. Statistical significance was defined at p <
0.05.

Ethical considerations

This survey was conducted as part of a broader
quality improvement and implementation science
initiative within the UoN-CRISS Plus project
supported through the U.S. President’s Emergency
Plan for AIDS Relief (PEPFAR). Programmatic
monitoring and implementation science activities
within CDC-supported PEPFAR projects operate
under established scientific and ethical oversight
frameworks.

The broader Patient Health Portal (PHP)
randomized controlled trial associated with
this work received ethical approval from the
AMREF Health Africa Ethics and Scientific Review
Committee (Ref: ESRC P1164/2022).

All procedures complied with national ethical
standards and conformed to the principles of the
Declaration of Helsinki. Written informed consent
was obtained from all participants aged 18-24
years, while assent with parental or guardian
consent was secured for those aged 15-17 years.
Participation was voluntary, and individuals were
free to decline or withdraw without penalty or
effect on their care. Data were anonymized at the
point of collection and securely stored.

Results

Initially, 121 adolescents and young adults
participated in the focus group discussions. After
preliminary screening for eligibility, 24 individuals
were excluded because they did not meet the
age criteria specified for the study. A total of 97
adolescents and young people aged 15-24 years
receiving antiretroviral therapy were included in
the analysis.
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The study population had a median age of 18.0
years (range: 15-24), with an approximately equal
sex distribution (50.5% female). A total of 10.5% of
participants were pregnant mothers enrolled in
the Prevention of Mother-to-Child Transmission
(PMTCT) program. Most participants had attained

at least secondary education (57.1%), with a
smaller proportion having primary education
(26.4%) or post-secondary training (16.5%). The
majority were students (63.9%), while others were
unemployed (18.6%) or engaged in casual, self-, or
formal employment (Table 1).

Table 1: Baseline characteristics of study participants (n=97)

Variable

n (%) or Mean (SD)

1. Sex (Female) 50.5%
2. Age Years (mean, SD) 18.6(2.76)
Median 18.0
Range 15-24
3. Clinic type Comprehensive Care Centre 89.7%
PMTCT 10.5%
4. Education type Primary 26.4%
Secondary 57.1%
College diploma 12.1%
Undergraduate 4.4%
5. Occupation Student 63.9%
Jobless 18.6%
Casual 8.1%
Self employed 5.8%
Employed (formal) 3.5%

Of the surveyed participants, 76% (74/97)
reported currently using the internet, with
60% (37/62) indicating that they had accessed
the internet the day prior to the survey. The
predominant location for internet access was the
home (93%), followed by the clinic and cybercafés,

as detailed in Table 2. Social media platforms,
particularly WhatsApp (83%) and Facebook (79%),
were the most frequently used online platforms
among participants (Table 2). Nearly all internet
users (94%) accessed the internet primarily
through smartphones.

Table 2: Internet access and use characteristics among adolescents and young persons receiving ART

(n=97)
Variable n/N (%)
Internet access

Currently use the internet 74/97 (76%)

Used the internet the day prior
If not currently using, ever used the internet

Reasons for stopping internet use

37/62 (60%)

12/20 (60%)

Journal of Kenya Association of Physicians 98

June 2026 Vol 8 No. 2



Lost phone
Cannot afford bundles
Other reasons
Primary device used to access the internet
Smartphone
Tablet
Desktop
Place where internet is mostly used

Home

Cybercafé
School
Clinic
Primary purpose of internet use
Connect with friends/family
Learning
Entertainment
Business/work
Other
Online platforms used
WhatsApp
Facebook
TikTok
Instagram
Twitter
Telegram

Signal

6/10 (60%)
1/10 (10%)

3/10 (30%)

61/65 (94%)
1/65 (2%)

2/65 (3%)

62/67 (93%)

22/47 (47%)
13/32 (41%)

27/47 (57%)

24/65 (37%)

16/65 (25%)

10/65 (15%)
4/65 (6%)

11/65 (17%)

34/41 (83%)
33/42 (79%)
19/38 (50%)
15/42 (36%)
6/44 (14%)
4/51 (8%)

3/52 (6%)

Smartphone ownership was widespread within
the study population. Eighty-one percent of
participants (57/70) reported owning a mobile
phone (Table 3). Among those with access to

smartphones, ownership was concentrated among
lower-cost Android brands such as Tecno, Infinix,

and Itel (Figure 1).
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Figure 1: Distribution of smartphone ownership by brand among adolescents and young persons on Anti-
Retroviral Therapy (n=59)
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Smartphone brands

Internet connectivity patterns and costs are  participants reported purchasing data bundles
summarized in Table 3. Half of the respondents  themselves (61.6%), although approximately one-
(50%) reported spending less than KES 100 (USD third (32.9%) relied on parents or guardians.
0.0077) per week on internet data bundles. Most

Table 3: Mobile phone access, internet service provider, and data bundle expenditure among adolescents
and young persons receiving ART

Variable n/N (%)

Phone access
Own a mobile phone 57/70 (81.4%)
Phone sharing (among those sharing phones)
1-2 persons 38/41 (92.7%)
3 or more persons 3/41 (7.3%)

Internet service provider

Safaricom 44/58 (75.9%)
Airtel 11/58 (19.0%)
Telkom 2/58 (3.5%)

Weekly expenditure on internet bundles (KES)*
0-100 35/70 (50%)

101-200 18/70 (25.7%)
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201-500
501-1000
Who purchases internet bundles?
Self
Parent/guardian

Other

15/70 (21.4%)

2/70 (2.9%)

45/73 (61.6%)
24/73 (32.9%)

4/73 (5.5%)

*1 KES = USD 0.0077

Bivariate analyses using Fisher's exact test
demonstrated significant associations between
internet use and age (p = 0.008) and employment
status (p = 0.035). All employed participants
reported internet use, resulting in perfect
prediction in logistic regression; therefore
employment status could not be included in

the multivariable model. In adjusted analysis
including age, sex, and education level, none of
the variables remained statistically significant
(Table 4). The lack of statistically significant
associations in the adjusted model likely reflects
limited statistical power and sparse cell counts in
this relatively small sample.

Table 4: Factors associated with internet use among adolescents and young people on ART (n = 97)

Variable Bivariate P-value (Fisher’s exact) Adjusted OR (95% ClI) P-value
Age group (years)

15-19 (ref) 1.0

20-24 0.008 1.93 (0.36-10.45) 0.447
Sex

Female (ref) 1.0

Male 0.337 2.27 (0.69-7.44) 0.177
Education level

Post-primary (ref) 1.0

Primary 0.070 2.41(0.63-9.31) 0.201
Employment status

Unemployed (ref) — —

Employed 0.035 Not estimablet —

tAll employed participants reported internet use, resulting in perfect prediction in logistic
regression; therefore employment status was excluded from the multivariable model.
Abbreviations: OR = Odds Ratio; Cl = Confidence Interval
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Discussion

This survey provides timely evidence on digital
access among adolescents and young persons
living with HIV in Kiambu County. The study set
out to assess smartphone ownership and internet
usage, determine whether access levels were
sufficient to support the Patient Health Portal
(PHP) trial, and identify barriers and facilitators to
adoption of digital health tools.

The findings demonstrate high levels of
smartphone ownership (84%) and regular internet
use (76%) among AYP aged 15-24 years. Nearly
all participants accessed the internet primarily
via smartphones, consistent with global trends
in youth digital access (7,11). Compared with an
earlier Nairobi-based study conducted between
2017 and 2018 that reported 48% smartphone
ownership among a similar population (14), our
findings suggest a substantial increase in mobile
connectivity among Kenyan youth over the past
several years. This increase aligns with national
data showing internet penetration rising from
97.8% in 2017/18 to 131% in 2021/22 (15,16).
These data confirm that most AYP in HIV care now
have the digital infrastructure necessary to support
mobile health interventions.

In bivariate analyses, internet use was
significantly associated with age and employment
status, and showed a borderline association
with education. Older adolescents and young
adults were more likely to be digitally connected,
reflecting both greater autonomy and financial
capacity to purchase data bundles. These
associations are consistent with global evidence
that socioeconomic status and life stage influence
digital access (17-19). However, employment
status demonstrated perfect prediction in logistic
regression, as all employed participants reported
internet use, and therefore could not be included
in the multivariable model. After adjustment for
age, sex, and education level, none of the variables
remained statistically significant. This attenuation
ofassociationslikely reflectsthe modestsamplessize
and sparse cell counts in several categories, which
limited statistical power to detect independent
predictors.

Nevertheless, the pattern observed suggests
that younger adolescents may face greater barriers
to digital connectivity and should be specifically
considered when designing digital health
interventions.

A number of barriers and enablers emerged.
Economic constraints were a clear barrier: nearly

half of participants reported spending less than
KES 100 (USD 0.0077) per week on data, raising
concerns about affordability and sustainability of
digital health interventions without supportive
measures. While most participants purchased
their own bundles (61.6%), about one-third relied
on parents or guardians, suggesting both limited
autonomy for some and potential opportunities
to involve caregivers in supporting digital
engagement. Safaricom’s dominance as the
internet service provider, reported by over three-
quarters of participants, illustrates both an enabler
(network reliability) and a risk (monopoly pricing).

Phone ownership was high, but phone sharing
among those without personal devices may
compromise privacy and confidentiality, which
are critical in HIV care where stigma remains a
concern. Affordable smartphone brands such as
Tecno, Infinix, and Itel predominated, suggesting
that interventions must be optimized for low- to
mid-range devices with limited capacity (20,21).
Conversely, high levels of social media use,
especially WhatsApp and Facebook, represent a
powerful enabler: AYP are already accustomed to
mobile communication platforms, which can be
leveraged for health engagement.

Taken together, these findings suggest
that feasibility for the PHP trial is strong. High
smartphone penetration and internet use provide
the baseline infrastructure needed to implement
a digital health portal (22). However, economic
barriers highlight the importance of incorporating
low-bandwidth designs and potentially offering
subsidized data bundles, as is being piloted in
the PHP trial. Phone sharing further underscores
the need for attention to privacy features in
portal design. By identifying groups that may face
greater barriers to digital connectivity, particularly
younger adolescents, the study highlights the
importance of ensuring that digital interventions
do not inadvertently exclude those with more
limited access (23-30).

This paper is part of a programmatic sequence
of studies on digital health interventions for
AYP living with HIV. The PHP trial design has
been described in a published protocol (5),
and a companion study on user preferences (6)
reported high digital readiness and demand for
functions such as appointment scheduling, test
result access, and wellness tools. Together, the
preferences study and the current feasibility
survey provide complementary evidence: one
establishes acceptability, while the other confirms
feasibility of access. These preparatory studies
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directly informed the design of the ongoing PHP
trial, which assessed the impact of a digital health
portal on patient activation, engagement, and
viral suppression outcomes. Since completion of
these preparatory surveys, the PHP trial itself has
been implemented and data collection concluded,
with results currently under analysis and a
manuscript in preparation. This sequence reflects
a phased approach to digital health research, in
which feasibility and acceptability assessments
inform subsequent trial design and strengthen
the interpretation of outcomes, consistent with
guidance from the World Health Organization and
established frameworks for evaluating complex
interventions (31).

A key strength of this study is that it was
conducted within routine psychosocial support
group sessions, allowing efficient recruitment and
minimizing disruption to care. It also achieved
a sample size exceeding the minimum required
by formal calculation, enhancing confidence in
the robustness of findings. Furthermore, it was
conducted alongside the preferences study,
allowing triangulation of results.

Study limitations

Beyond describing patterns of digital access, this
study demonstrates the importance of feasibility
assessments in the development of digital health
interventions. By identifying real- world access
patterns and barriers before trial implementation,
such studies strengthen the design, relevance,
and scalability of digital health trials. The findings
directly informed the development of the Patient
Health Portal (PHP) trial and provide practical
guidance for future digital health programs
targeting adolescents and young people living with
HIV in similar resource- limited settings. As digital
connectivity continues to expand across sub-
Saharan Africa, understanding patterns of access
among vulnerable populations will be essential to
ensuring that digital health innovations reduce,
rather than widen, existing health inequities.
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