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Mobile technology access and use among youth in Nairobi, Kenya:
implications for mobile health intervention design
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Background: Social media can be used to support the health of underserved youth beyond clinical settings.
Young people are avid users of social media, but estimates of smartphone access among youth in sub-Saharan
Africa are lacking, making it difficult to determine context-appropriateness of online and social media
interventions.

Methods: We conducted a cross-sectional observational survey assessing technology access and use among
youth aged 14-24 receiving general outpatient or human immunodeficiency virus (HIV) care in three
hospitals in Nairobi, Kenya. Correlates of smartphone access and social media use were evaluated by Poisson
regression.

Results: Of 600 youth, 301 were receiving general outpatient care and 299 HIV care. Median age was
18 years. Overall, 416 (69%) had access to a mobile phone and 288 (48%) to a smartphone. Of those
with smartphones, 260 (90%) used social media. Smartphone access varied by facility (40% at the sub-
county hospital vs. 55% at the national referral hospital, P=0.004) and was associated with older age [65%
in 20-24-year-old vs. 37% in 14-19-year-old, adjusted prevalence ratio (aPR) 1.58, 95% CI: 1.30-1.92],
secondary vs. primary education (aPR 2.59, 95% CI: 1.76-3.81), and HIV vs. general outpatient care (aPR
1.18,95% CI: 1.01-1.38). Social media use was similarly associated with facility, older age, higher education,
and male gender.

Conclusions: These data suggest that smartphone-based and social media interventions are accessible
in Nairobi, Kenya, in the general population and youth living with HIV, and most appropriate for older
youth. Intervention developers and policymakers should consider smartphone and social media interventions
as candidates for youth health programs, while noting that heterogeneity of access between and within
communities requires tailoring to the specific intervention context to avoid excluding the most vulnerable

youth.
Keywords: Youth; smartphone; social media; Kenya; human immunodeficiency virus (HIV)
Received: 12 June 2021; Accepted: 20 October 2021; Published: 20 January 2022.

doi: 10.21037/mbhealth-21-23
View this article at: https://dx.doi.org/10.21037/mhealth-21-23

A ORCID: 0000-0001-5625-4884.

© mHealth. All rights reserved. mHealth 2022;8:7 | https://dx.doi.org/10.21037/mhealth-21-23


https://crossmark.crossref.org/dialog/?doi=10.21037/mhealth-21-23

Page 2 of 12

Introduction

Exponential growth in access to mobile phones over the last
decades has spurred development of the field of mobile health
(mHealth), defined as the use of mobile devices to support
health and healthcare (1,2). While a large body of work
exists on using short message service (SMS) text messaging
and voice calls for health interventions in high- and low-
income settings (3), expanding access to smartphones and
the internet in recent years has provided mHealth platforms
with new functionality, such as creation of interactive virtual
communities and sharing of multimedia content (4). In
high-income countries, young people are known to be early
adopters of technology and avid users of social media (defined
as interactive electronic communication through which users
create online communities and share content, including
social networking sites and messaging applications) (5,6).
Previous literature—mostly from high-income countries, but
also to a lesser extent low- and middle-income countries—
has also shown the feasibility of using smartphone-based and
social media interventions with young people to support a
variety of health concerns, including sexual and reproductive
health, mental health and chronic illness such as HIV and
diabetes (7-11).

mHealth interventions have been proposed as an
approach to promote health equity, by providing patients
with remote support in contexts where barriers exist to in-
person care (12,13). This makes them especially appealing in
resource-limited settings such as sub-Saharan Africa (SSA).
However, such intervention relies on access to the requisite
technology platform and communication networks, such as
mobile phones (to access SMS and voice calls), computers,
or smartphones (to access the internet and social media).
Recent data show that access to mobile phones has grown
dramatically over the last decade in SSA (1). In Kenya in
2020, mobile phone penetration among adults was 98%,
with 43% of adults using the internet (96% of them on
smartphones rather than computers) and 17% using social
media (98% of them on smartphones) (14). Kenya has seen
broad uptake of mobile technology, with higher phone
penetration than the global average (67%) and near-universal
use of mobile banking through M-PESA (as of 2016, 96%
of Kenyan households) (15). Internet and social media
access remains lower than the global average (59% and 49%
respectively) (14). Less data exist regarding smartphone and
social media access specifically among Kenyan youth under
age 25 years. While few studies have used smartphone-
based interventions to support the health of youth in SSA,
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there is growing interest in using this platform in this age
group (8,16-19).

While mHealth interventions have the potential to bridge
gaps in access to in-person care, use of technology for health
interventions also has the potential to perpetuate the “digital
divide”: unequal access to technology and the internet based
on socioeconomic class, race, and gender (20). As formative
work to determine whether youth, and in particular youth
living with HIV (YLWH) in Nairobi, Kenya, would be
served by social media and smartphone interventions,
we conducted a study to assess level and correlates of
smartphone access and social media use among youth in
Nairobi. We present the following article in accordance
with the STROBE reporting checklist (available at https://
dx.doi.org/10.21037/mhealth-21-23).

Methods
Study design

This cross-sectional study was conducted as formative work
for the Vijana-SMART study, which sought to develop a
social media intervention for youth in Nairobi.

Study population

Data collection was conducted between December 2017
and April 2018 at three public hospitals in urban and peri-
urban Nairobi, Kenya, classified by the Ministry of Health
as a national referral hospital, a county referral hospital,
and a sub-county hospital serving an informal settlement.
Given the social determinants of HIV risk, we reasoned
that YLWH might have reduced access to technology,
which would be important information for HIV-focused
mHealth intervention development. In order to evaluate
differences in technology access between youth with and
without HIV, at each facility, participants were recruited
in-person through convenience sampling by study staff
in waiting rooms at the general outpatient and HIV care
clinics. The general outpatient facilities at the county
and sub-county hospitals where we recruited saw patients
for simple ailments (e.g., fever, respiratory infections,
diarrhea), injuries, and as an entry point for chronic diseases
(e.g., diabetes) prior to referral to the specialty clinic.
The outpatient facility at the national referral hospital
was a youth clinic offering HIV testing, prevention and
mental health services. Recruitment was conducted at
public healthcare facilities in order to include a diverse
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sample of the general population, including YLWH, in a
venue that would inform future facility-based studies. A
recruitment target of 100 participants per clinic per facility
was set based on feasibility. Participants were eligible
for study participation if they were aged 14-24 years,
per self-report. This age range was selected as a group
with a shared set of challenges to healthcare access. Verbal
informed consent to participate was obtained from all
participants prior to data collection. Consistent with
Kenyan regulations, participation of minors age under
18 years required parental permission and minor assent
unless the minor was emancipated by marriage, pregnancy,
or parenthood. Additionally, to maximize inclusion and
protect confidentiality of those youth whose caregivers were
not involved in their medical care, we obtained a waiver
of parental permission for minors attending care without
an adult caregiver. No financial incentive was provided to
participants.

Data collection

Study staff collected data in-person in a private area at
the healthcare facility, using standardized questionnaires
administered using a tablet-based electronic system, Open
Data Kit (ODK). Participants were given the option of
entering responses to sensitive questions on the tablet rather
than speaking responses to study staff if they preferred. The
questionnaire was collaboratively developed by the study
team and pilot tested for comprehension with youth at study
facilities prior to data collection. All data were self-reported
by participants, and included age, gender, education level,
living situation, orphanhood, employment status, and
technology access. Household income was assessed but only
30% of youth provided a response, so these data are not
presented. Technology access measures included mobile
phone access (owned or shared with others), smartphone
access, social media use (Facebook messenger, WhatsApp
messenger, Instagram, Snapchat, Telegram, WeChat,
Skype, Signal, Viber), Wi-Fi access, airtime spending, and
social media use for support with health. The number of
participants approached was not recorded, so no measure of
survey uptake is reported.

Statistical analysis and variable definitions

Smartphone access was defined as having access to a phone
with a touchscreen (own or shared). Social media use was
defined as reporting use of one or more of the following
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platforms: Facebook, WhatsApp, Instagram, Telegram,
Skype, Snapchat, Viber, Signal. Orphanhood was defined
as death of a parent before age 18 years. Living situation
was defined as a non-exclusive indicator for (I) living with
parents/guardians, (II) attending boarding school, and (III)
living in multiple places. Financial support was defined
as the person(s) who pay for the participants’ essential
needs, such as food and housing. To account for multiple
sources of financial support, it was categorized into the
following non-exclusive categories: (I) self, (II) parents/
guardians, (III) other. Correlates of smartphone access were
determined using Poisson regression with robust standard
errors. This was used in place of logistic regression in order
to provide an estimate that more closely approximated
risk for common outcomes (21). Univariable analyses
were performed for each predictor of interest with the
two outcomes of interest (smartphone access and social
media use). A multivariable model was performed for each
outcome including all variables associated with the outcome
in univariable analysis at P<0.1. Data were analyzed using R
version 4.0.2.

Ethics approval

The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). The study
received approval from the ethical review boards at
the University of Washington (study 00002554) and
University of Nairobi/Kenyatta National Hospital (study
P296/06/2017) and informed consent was taken from all
individual participants.

Results
Participant demographic characteristics

A total of 600 youth completed the questionnaire, equally
distributed between the 3 study facilities and the HIV
and outpatient clinics at each. Table 1 summarizes the
characteristics of study participants. Median age was
18 years, 359 youth (59.8%) were age 14-19 years and
372 (62.0%) were female. Most (393, 65.5%) of the
participants had completed secondary school. A large
majority (460, 76.9%) of participants lived with their
parents or guardians at least some of the time, 109 (18.2%)
reported staying in boarding school at least some of the time,
and 140 (23.4%) reported living in more than one place.
Approximately one-quarter of participants (160, 28.2%)
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Table 1 Participant characteristics

Overall General outpatient care HIV care
Characteristic (N=600) (N=301) (N=299)
N % N % N or median % or IQR

Clinical site

National referral hospital 200 33.3 100 33.2 100 33.4

County referral hospital 200 33.3 100 33.2 100 33.4

Sub-county hospital 200 33.3 101 33.6 99 33.1
Age, years

14-19 359 59.8 187 62.1 172 57.5

20-24 241 40.2 114 37.9 127 42.5
Gender

Male 227 37.8 119 39.5 108 36.1

Female 372 62.0 182 60.5 190 63.5
Education level

Primary school completed 112 18.7 50 16.6 62 20.7

Secondary school completed 393 65.5 207 68.8 186 62.2

Above secondary school 95 15.8 44 14.6 51 171
Living situation*”

With parent(s)/guardian(s)/older relative(s) 460 76.9 238 79.1 222 74.7

Boarding school* 109 18.2 65 21.6 44 14.8

Live in >1 place* 140 23.4 86 28.6 54 18.2
Orphanhood**

Double (both parents died before age 18) 49 8.6 8 2.7 4 14.9

Maternal (mother died before age 18) 37 6.5 4 1.4 33 12.0

Paternal (father died before age 18) 74 13.0 34 11.6 40 14.5

None (both parents alive up to age 18) 408 71.8 246 84.2 162 58.7
Financial support®*

Parent(s)/guardian(s)* 353 58.9 203 67.4 150 50.3

Self (paid work) 7 1.2 3 1.0 4 1.3

Other(s) 240 40.1 119 39.5 121 40.6
Age at HIV acquisition (years)® 12 1-19

2 living situation and financial support options are not mutually exclusive; participants could choose more than 1 option; °, N=598; °,
N=568; ¢, N=599; °, N=289. *, P<0.05 comparing youth recruited at HIV care and general outpatient care. IQR, interquartile range; HIV,
human immunodeficiency virus.

had experienced orphanhood of at least one parent. The friends or partners; only 7 (1.2%) reported their own paid
majority of participants (353, 58.9%) reported receiving work supporting their essential needs.

financial support from their parents/guardians and 240 Characteristics were mostly similar between youth
(40.1%) reported financial support from other relatives, enrolled at general outpatient clinics and HIV care clinics.
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Table 2 Technology access and use
Characteristic N N or median % or IQR
Phone access 600 416 69.3
Shared 415 53 12.8
Internet-enabled phone access® 598 300 50.2
Smartphone (touchscreen) access 599 288 48.1
Shared 287 33 11.5
Current social media use 598 329 55.0
Facebook 598 297 49.7
WhatsApp 598 275 46.0
Instagram 598 130 21.7
Telegram 598 55 9.2
Skype 598 43 7.2
Snapchat 598 29 4.8
Viber 598 14 2.3
Signal 598 3 0.5
Current social media use among youth with smartphone access 288 260 90.3
Weekly airtime spending (KSh)” 394 140 60-300
Weekly cellular data spending (KSh)° 387 50 0-150
Frequency of Wi-Fi access 412
Never 227 55.1
Monthly or less 43 10.4
Weekly 92 22.3
Daily 50 121

2 includes non-smartphone “feature” phones with internet access; °, 100 KSh =1 USD. IQR, interquartile range.

However, the prevalence of orphanhood was significantly
higher among YLWH at HIV care clinics: almost half
(114, 41.3%) of YLWH had experienced orphanhood,
compared with 15.8% [46]. Fewer YLWH were financially
supported by their parents or guardians than youth attending
general outpatient care [150 (50.3%) vs. 203 (67.4%)] and
fewer attended boarding school [44 (14.8%) vs. 65 (21.6%)].
Among YLWH, median age at HIV acquisition was
12 [interquartile range (IQR), 1-19 years].

Technology access and use

Youth’s access to and use of mobile technology is
summarized in Table 2. The majority of youth (416, 69.3%)
had access to a mobile phone. Around half had access to a

© mHealth. All rights reserved.

smartphone (288, 48.1%) or an internet-enabled “feature”
phone (300, 50.2%). One-tenth (33, 11.5%) of youth with
smartphone access shared it with another person. A little
over half of all youth (329, 55.0%) and most youth with
smartphone access (260, 90.3%) used social media, most
commonly Facebook or WhatsApp. Weekly spending on
airtime and cellular data was a median of 140 KSh (1.40
USD) and 50 KSh (0.50 USD) respectively. A little under
half (185, 44.9%) had access to Wi-Fi, with 122 (29.6%)
having access weekly or more.

Correlates of smartphone access

Table 3 summarizes the association between participant
characteristics and access to a smartphone. Univariable
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Table 3 Correlates of smartphone access
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Unadjusted Adjusted
Characteristic Smirtg/:\; ne prevalence ratio P value prevalence ratio P value
(95% Cl) (95% Cl)

Overall 599 288 (48.1) - - - -
Clinic

HIV care 299 156 (52.2) 1.19 (0.99-1.42) 0.07 1.18 (1.01-1.38) 0.04

General outpatient 300 132 (44.0) Ref.
Site

National referral hospital 199 110 (55.3) Ref. Ref.

County referral hospital 200 98 (49.0) 0.89 (0.72-1.09) 0.25 0.90 (0.75-1.09) 0.29

Sub-county hospital 200 80 (40.0) 0.72 (0.58-0.90) 0.004 0.73 (0.59-0.91) 0.006
Age group, years

14-19 358 131 (36.6) Ref. Ref.

20-24 241 157 (65.1) 1.78 (1.50-2.11) <0.001 1.58 (1.30-1.92) <0.001
Gender

Male 227 114 (50.2) Ref.

Female 371 173 (46.6) 0.93 (0.78-1.10) 0.39 - -
Education level

Primary school completed 112 21 (18.8) Ref. Ref.

Secondary school completed 392 181 (46.2) 2.46 (1.67-3.63) <0.001 2.59 (1.76-3.81) <0.001

Above secondary school 95 86 (90.5) 4.83 (3.30-7.07) <0.001 3.61 (2.41-5.41) <0.001
Living situation®

With parent(s)/guardian(s)/older relative(s) 459 218 (47.5) 0.96 (0.79-1.18) 0.72 - -

Boarding school 109 39 (35.8) 0.71 (0.53-0.94) 0.02 0.83 (0.60-1.13) 0.23

Live in >1 place 140 69 (49.3) 1.04 (0.85-1.26) 0.71 - -
Orphanhood

Double (both parents died before age 18) 49 24 (49.0) Ref.

Maternal (mother died before age 18) 37 17 (45.9) 0.94 (0.61-1.44) 0.77 - -

Paternal (father died before age 18) 73 42 (57.5) 1.17 (0.85-1.63) 0.33 - -

None (both parents alive up to age 18) 408 188 (46.1) 0.94 (0.70-1.27) 0.69 - -
Financial support®

Parent(s)/guardian(s) 352 170 (48.3) 1.02 (0.86-1.21) 0.86 - -

Self (paid work) 7 4 (57.1) 1.19 (0.68-2.10) 0.54 - -

Other 240 121 (50.4) 1.09 (0.92-1.29) 0.33 - -

?, living situation and financial support options are not mutually exclusive; participants could choose more than 1 option. Cl, confidence

interval.
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analyses indicated that smartphone access varied significantly
by clinic site: youth at the referral hospital had the highest
access (55.3%) while youth at the sub-county hospital
had the lowest [40.0%, prevalence ratio (PR) 0.72, 95%
confidence interval (CI): 0.58-0.90]. Smartphone access
was higher among 20-24-year-old than 14-19-year-old
(65.1% vs. 36.6%, PR 1.78, 95% CI: 1.50-2.11).
Smartphone access was also associated with more advanced
education: 18.8% of youth who had completed primary
school had smartphone access compared with 46.2% of
those who had completed secondary school and 90.5% of
those who had beyond secondary school education [PR 2.46
(95% CI: 1.67-3.63) and 4.83 (95% CI: 3.30-7.07)]. Youth
who attended boarding school were less likely to have access
to a smartphone [PR 0.71 (95% CI: 0.53-0.94)]. There
was a trend for higher smartphone access among youth
attending HIV care vs. general outpatient care. We found
no significant association between smartphone access and
gender, orphanhood, or source of financial support.

In multivariable analysis, participant age, education
level, and facility remained associated with smartphone
access. Participants age 20-24 were 1.58 times as likely to
have smartphone access (95% CI: 1.30-1.92) as younger
participants; participants who had completed secondary
school were 2.59 times as likely to have access as participants
who had completed primary school (95% CI: 1.76-3.81),
with a more pronounced effect among those who had
above secondary vs. primary education (PR 3.61, 95% CI:
2.41-5.41); and participants at the sub-county hospital were
0.73 times as likely to have access as participants from the
national referral hospital (95% CI: 0.59-0.91). Additionally,
in multivariable analysis YLWH were found to have
significantly higher smartphone access (PR 1.18, 95% CI:
1.01-1.38). Given the differences we observed by facility,
we conducted analyses stratified by site. All effect estimates
were consistent in stratified analyses, though the association
with HIV status became statistically non-significant when
data were stratified (data not shown).

Correlates of social media use

Table 4 summarizes correlates of social media use.
Correlates of social media use were similar to those of
smartphone access. We found social media use differed
significantly by facility, ranging from 67.8% in the referral
hospital to 44.0% in the sub-county hospital, and was
significantly higher among YLWH than those attending
general outpatient care (aPR 1.29, 95% CI: 1.12-1.48).
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Social media use was higher among youth age 20-24 than
those age 14-19 (aPR 1.35, 95% CI: 1.15-1.59) and those
with secondary and post-secondary education compared
with those who had completed primary education (secondary
education aPR 2.56, 95% CI: 1.79-3.66; post-secondary
education aPR 3.49, 95% CI: 2.41-5.06). Additionally,
female youth were less likely to use social media than male

youth (aPR 0.85, 95% CI: 0.74-0.97).

Discussion
Summary of findings

This study reports levels and determinants of access to
smartphones in youth age 14-24 living with and without
HIV in Nairobi, Kenya. We found that, while almost
70% of youth across 3 facilities had access to a phone,
a little under half had access to a smartphone. Among
those who had smartphone access, the vast majority
(90%) used social media, predominantly Facebook and
WhatsApp. Cellular data usage was low and a little
less than half of youth had access to Wi-Fi. We found
significant variation in smartphone access between different
facilities in Nairobi, and that smartphone access and social
media use were associated with older age (age 20-24 vs.
14-19 years) and higher education, even when adjusting
for other demographic characteristics. We also found that
YLWH had higher smartphone access and social media use
than youth attending general outpatient care and that men
had higher social media use than women.

Comparison with previous work

Our findings add to the limited data on technology access
by youth in SSA and highlight the need for studies that
evaluate reach of technology-based interventions in specific
communities. Most available data in SSA are from national
online surveys of adults only, administered by industry
groups (14). The January 2018 Hootsuite report found that
43% of Kenyan adults at the time were using smartphones
and 14% of the total Kenyan population was using social
media (22). Our analysis, in contrast, focused on adolescents
and young adults, who are understudied and have unique
health needs and barriers to healthcare (23). Moreover, our
study population included participants seeking medical care
in informal settlements in Nairobi, expanding the relevance
to lower income communities.

Our findings are consistent with studies conducted
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Table 4 Correlates of social media use
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) . Unadjusted Adjusted
Characteristic N Som:l (;:)edla, prevalence ratio P value prevalenceratio P value
(95% Cl) (95% Cl)

Overall 598 329 (55.0) - - - -
Clinic

HIV care 297 185 (62.3) 1.30 (1.11-1.53) 0.001  1.29(1.12-1.48) <0.001

General outpatient 301 44 (47.8) Ref.
Site

National referral hospital 199 135 (67.8) Ref. Ref.

County referral hospital 199 106 (53.3) 0.79 (0.66-0.93) 0.005 0.82(0.70-0.96) 0.01

Sub-county hospital 200 88 (44.0) 0.65(0.53-0.79)  <0.001 0.72(0.59-0.88)  0.001
Age group, years

14-19 357 166 (46.5) Ref. Ref.

20-24 241 163 (67.6) 1.45(1.26-1.68)  <0.001 1.35(1.15-1.59) <0.001
Gender

Male 227 138 (60.8) Ref. Ref.

Female 370 190 (51.4) 0.84 (0.73-0.98) 0.02 0.85 (0.74-0.97) 0.02
Education level

Primary school completed 110 24 (21.8) Ref. Ref.

Secondary school completed 393 214 (54.5) 2.50 (1.71-3.63) <0.001 2.56 (1.79-3.66) <0.001

Above secondary school 95 91 (95.8) 4.39 (3.05-6.33) <0.001 3.49 (2.41-5.06) <0.001
Living situation®

With parent (s) /guardian (s) /older relative (s) 458 254 (55.5) 1.05 (0.88-1.25) 0.60 - -

Boarding school 108 49 (45.3) 0.80 (0.62-1.02) 0.07  0.84 (0.65-1.08) 0.17

Live in >1 place 139 78 (56.1) 1.03 (0.86-1.24) 0.75 - -
Orphanhood

Double (both parents died before age 18) 49 28 (57.1) Ref.

Maternal (mother died before age 18) 37 25 (67.6) 1.18 (0.84-1.66) 0.33 - -

Paternal (father died before age 18) 73 48 (65.8) 1.15(0.87-1.53) 0.33 - -

None (both parents alive up to age 18) 407 211 (51.8) 0.91 (0.70-1.18) 0.47 - -
Financial support®

Parent(s)/guardian(s) 352 192 (54.5) 0.98 (0.84-1.15) 0.83 - -

Self (paid work) 7 5(71.4) 1.30 (0.86-1.97) 0.21 - -

Other 240 133 (55.4) 1.01 (0.87-1.18) 0.85 - -

?, living situation and financial support options are not mutually exclusive; participants could choose more than 1 option. Cl, confidence

interval.
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between 2014 and 2020 in other parts of SSA. A 2018 study
among youth age 13-24 years in Zimbabwe reported 67%
phone access, 57% smartphone access, and higher phone
and internet access among older, more highly educated,
and male youth (24). A 2014-2016 study among youth
aged 18-24 years living with HIV in Uganda reported 94%
owned a phone and 37% owned a smartphone, with higher
internet use among older youth and men (25). A 2020 study
among mothers aged 16-19 years in Nigeria reported 90%
owned a phone and 21% owned a smartphone; correlates
of ownership were not reported (26). A 2017 report on
smartphone ownership and internet access among adults
in SSA reported that both were associated with higher
education and male gender (27). To our knowledge, no
previous studies have compared technology access among

youth with vs. without HIV.

Interpretation and implications for intervention design

Given that access to technology is a prerequisite for
individuals to benefit from mHealth interventions, our
findings provide critical information to inform development
of responsive and accessible mHealth interventions
for youth in Nairobi. Additionally, our analysis of the
correlates of smartphone access and social media use allows
understanding of which subgroups of youth are reached
and excluded by social media and smartphone-based
interventions, and evaluation of the equity implications of
pursuing these interventions. Our findings indicate that
smartphone-based interventions, including interventions
accessed on websites, web applications, mobile applications
and social media, would be accessible to approximately half
of youth aged 14-24 years in this context, approximately
two-thirds of those aged 20-24 years, and 90% of those
with above secondary education.

The association with age is likely explained by the
fact that phone access is typically sought as individuals
gain independence, mobility, and financial resources.
Additionally, in univariable analysis we found an association
between boarding school attendance and lower smartphone
access. Though the proportion of youth in our study
attending boarding school was relatively low, boarding
school attendance is common in Kenya and elsewhere in
SSA and has been documented as a barrier to accessing
healthcare (28). Students are typically not allowed access
to their phones while in staying at boarding school, which
may contribute to lower access in adolescents still in school.
mHealth interventions focused on school-age adolescents
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should consider unique needs and access barriers in
boarding schools.

The association with higher education (adjusting
for age) highlights the importance of socioeconomic
status. Education level is an important component of
socioeconomic status, so this finding suggests that within
our study population, smartphones remain more difficult to
access for youth with lower socioeconomic status. This has
important implications for the equity and impact of health
interventions in this context. Socioeconomic status is a
universal predictor of health and access to healthcare (29),
so an intervention channel that is preferentially accessible to
youth with higher socioeconomic status may systematically
exclude the youth with the greatest need, limiting the
intervention’s public health impact.

We detected significant variation in smartphone access
by healthcare facility within Nairobi, with lowest access
at the lowest level (sub-county) facility and highest at
the highest level (national referral) facility. Facility-level
differences may be driven by differences in socioeconomic
status of patients receiving care at different facility levels, or
by other contextual differences in different parts of Nairobi.
Although individual-level associations we detected were
consistent across facilities, this observation highlights the
need for targeted formative work in the local context of an
intervention to determine its reach and generalizability. In
resource-limited settings, mHealth interventions are often
delivered by patients self-registering or being registered
by a healthcare worker while in healthcare facility waiting
areas (30). In such a delivery model, broad access to the
intervention platform is critical.

Finally, we found that youth seeking HIV care had
higher smartphone access and social media use than youth
attending general care. Given the higher prevalence of
orphanhood among YLWH, higher phone access might
be explained by YLWH having greater independence and
responsibility than other youth. This finding is reassuring
for developers of mHealth interventions for YLWH, in that
it indicates there are no systematic access barriers unique to
YLWH.

Technology uptake has increased exponentially over
the last decade, including in Kenya (31,32) and access
is expected to continue growing over the coming years.
Development of forward-thinking, evidence-based
interventions using platforms that are expected to be widely
accessible within a few years is valuable despite current
access limitations. However, it is critical for intervention
developers to use smartphone-based interventions
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judiciously to avoid perpetuating health inequities. This
means ensuring the sub-populations that stand to benefit
from interventions have access to them and considering
alternative approaches and differentiated care models
based on variation in individual access. This may include
developing interventions that can be interchangeably
delivered through social media, basic mobile phone
technology such as SMS, or in-person modalities.

Limitations

While our study provides valuable data on access to mobile
technology in youth in Nairobi, it represents a snapshot in
late 2017—-early 2018. Evaluations over the coming years
will likely demonstrate higher access, particularly in light
of the introduction of social distancing and remote learning
for Kenyan students during the COVID-19 pandemic (33).
While students were not provided devices, online educational
material and reduced cost of mobile data were provided as
part of Kenya’s COVID-19 response (34). Additionally, we
conducted this study only in Nairobi, which, as the capital
city, likely has higher technology access and may not be
representative of other parts of Kenya. We also used clinic-
based recruitment so our data cannot be generalized to youth
who do not attend medical care. While we described cellular
data use and Wi-Fi access, we did not assess frequency
or amount of time using the internet or social media.
Access to cellular data or Wi-Fi may be a limiting factor in
using online interventions, and our questionnaire was not
designed to determine participants’ ability to access online
interventions beyond their baseline data use. More detailed
data are needed to understand how frequently and readily
youth connect to the internet, and whether provision of data
bundles is needed to deliver a social media intervention in
this context. Finally, this study focused only on measuring
access; future studies should explore the nature of barriers
experienced by youth wishing to access social media, and
their experiences of using social media interventions. Data
on the feasibility and attractiveness of the Vijana-SMART
social media intervention among YLWH in Nairobi are
presented elsewhere (35).

Conclusions

In conclusion, this study is one of a small number exploring
access to smartphones and social media among youth in
SSA and thus has important implications for development
of youth-specific mHealth interventions. Our data suggest
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that such interventions are more appropriate for older
youth, and that heterogeneity of access across communities
likely requires tailoring to the specific intervention context,
including development of digital and non-digital delivery
modalities to maximize reach. Importantly, even among
older youth, access was not universal and was associated
with higher education level, highlighting that smartphone-
based interventions in this group may exclude youth of
lower socioeconomic status. Given the rapid growth of
mobile technology and the timeline from an intervention’s
inception to its deployment, forward-thinking investigation
of smartphone-based interventions is warranted despite
current access limitations. However, it will be critical to
examine whether the access gaps identified in this study
narrow or persist in years to come and assess equity of social
media interventions.
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