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Abstract

Background: Mobile phones may help young people (Y P) access health information and support health service engagement.
However, in low-income settings there is limited knowledge on YP's phone and internet access to inform the feasibility of
implementing digital health interventions.

Objective: We investigated access to information and communication technologies among adolescents and young adults in
Zimbabwe.

Methods: A cross-sectional population-based survey was conducted from October to December 2018 among Y P aged 13-24
years in 5 communities in urban and peri-urban Harare and Mashonaland East, Zimbabwe. Consenting YP completed a
self-completed tabl et-based questionnaire on mobile phone ownership and use, and use of theinternet. The primary outcome was
the proportion who reported owning a mobile phone. Secondary outcomes included phone and internet access and use behavior,
and ownership and use of other technological devices. Multivariable logistic regression was used to investigate factors associated
with mobile phone ownership and with internet access, with adjustment for the one-stage cluster sampling design. A priori
exploratory variables were age, sex, marital status, and urban/peri-urban residence.

Results: A total of 634/719 (88.2%) eligible YP, mean age 18.0 years (SD 3.3) and 62.6% (397/634) females, participated. Of
the YP interviewed, 62.6% (396/633; 95% CIl 58.5-66.5) reported owning a phone and a further 4.3% (27/633) reported having
accessto ashared phone. Phone ownership increased with age: 27.0% (43/159) of 13-15-year olds, 61.0% (72/118) of 16-17-year
olds, 71.5% (103/144) of 18-19-year olds, and 84.7% (171/202) of 20-24-year olds (odds ratio [OR] 1.4, 95% CI 1.3-1.5) per
year increase. Ownership was similar among females and males: 61.0% (236/387; 95% Cl 55.6-66.1) versus 64.8% (153/236;
95% CI 57.8-71.2), age-adjusted OR 0.7 (95% CI 0.5-1.1); higher in those with secondary level education compared to primary
or no education: 67.1% (346/516; 95% Cl 62.6-71.2) versus 26% (21/82; 95% CIl 16.4-37.7), age-adjusted OR 2.3 (95% ClI
1.1-4.8); and similar across other sociodemographic factors. Y P reported that 85.3% (361/423) of phones, either owned or shared,
were smartphones. Among phone owners, the most commonly used phone app was WhatsApp (71.2%, 282/396), and 16.4%
(65/396) reported having ever used their phoneto track their health. A total of 407/631 (64.5%; 95% CI 60.3-68.5) currently had
access to the internet (used in last 3 months on any device) with access increasing with age (OR 1.2, 95% CI 1.2-1.3 per year
increase). In age-adjusted analysis, internet access was higher among males, the unmarried, those with ahigher level of education,
phone owners, and those who had lived in the community for more than 1 year. The aspect of the internet that Y P most disliked
was unwanted sexual (29.2%, 136/465) and violent (13.1%, 61/465) content.
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Conclusions: Mobile phone-based interventions may be feasible in this population; however, such interventions could increase
inequity, especialy if they require accessto the internet. Internet-based interventions should consider potential risksfor participants
and incorporate skill-building sessions on safe internet and phone use.

(JMIR Mhealth Uhealth 2021;9(1):€21244) doi: 10.2196/21244
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Introduction

Methods

Thereisagrowing interest in the use of mobile phonesto help
young people (Y P) access health information, and to support
their engagement with health services. Data on YP's use of
information and communication technology (ICT), including
mobile phones, arelimited, particularly in low-income countries
[1]. Such information is needed to inform the development of
feasible and equitable digital health interventions. Data suggest
that gender and socioeconomic gapsin access still exist in many
countries [1], and thereis arisk that the introduction of digital
health interventions may increase inequity in access to health
information and services. The importance of enhancing the use
of enabling technology to promote sustainable development,
gender equality, and the empowerment of all women and girls
has been recognized in Sustainable Development Goals 17 and
5[2].

The 2015 Zimbabwean Demographic and Health Survey found
that 87% of households owned a mobile phone [3]. However,
there is little quantitative data on YP's access to ICT, for
example, maobile phones, their patterns of use of ICT, and
whether confidentiality would be a concern when
communicating via phone or internet on sensitive topics. In
particular, while it is widely believed that mobile phone use
among Y Pishigh, thefunctionality of the phonesthat are being
used, preferences for platforms and apps, and the extent of
potential challenges to intervention uptake such as
confidentiality, cost, internet coverage or speed remain
unknown.

With one-fifth of the Zimbabwean popul ation aged between 15
and 24 years, Y P'shedlthis central to the country’s devel opment
[4]. However, health service uptake by YP lags behind need.
In this high HIV prevalence setting approximately half of all
HIV-positive 15-24-year olds are unaware of their status [5]
and use of preventive services such as contraception and
voluntary male circumcision fall below national targets [6].

The aim of this study was to collect data on YP's use of
information and communication technology to inform the
feasibility of implementing technol ogy-based adol escent-health
interventionsin Zimbabwe.

https:.//mhealth.jmir.org/2021/1/€21244

Recruitment

A cross-sectional population-based survey was conducted from
October to December 2018 in 3 urban communities (A, B, and
C) in Harare province and 2 peri-urban communities (D and E)
in Mashonaland East province. These 5 communities
participated in formative work for the ongoing CHIEDZA sexual
and reproductive health services intervention trial. The
communities had been purposively selected to represent the
urban and peri-urban communities that would be included in
the trial. The survey was conducted in these communities so
that the survey team could benefit from the existing research
infrastructure and stakeholder rel ationships. Eligible participants
were aged 13-24 years, resident in the study community at the
time of the survey, and either provided informed consent (16-24
years) or provided assent with guardian consent (age 13-15
years).

We estimated that the preval ence of mobile phone (Textbox 1)
ownership among 13-24-year olds would be 50%. Assuming
10% nonresponse and a design effect of 2 [3], asample size of
686 YP would provide +8% precision around this estimate.
Using stratified sampling we aimed to recruit 60.1% (412/686)
of participantsfrom Harare, and 39.9% (274/686) of participants
from Mashonaland East. A simple random sample of 100 GPS
coordinates (primary sampling unit) was sampled per cluster
from all potential points in the study areas using ArcGIS
software version 10.5 (Esri). Pointswere randomly ordered and
then sequentialy visited by a team of interviewers. All
households with front doors within 20 m of the sampled GPS
point were visited. The household head was interviewed to
obtain basic demographic information about the household and
to obtain consent to interview any eligible YP If the household
head was not available, another household member aged 16+
years or a neighbor was asked to provide information on the
composition of the household. Householdswith Y Pwere visited
a further two times in order to interview the household head.
All YPin the selected household were eligible for recruitment.
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Textbox 1. Definition of terms used in this paper.

Household: A person or agroup of related and unrelated persons who live together in the same dwelling unit(s), acknowledge 1 adult male or female
as the head of the household, share the same housekeeping arrangements, and are considered a single unit. Household members were defined as
individuals who have lived or intended to live in the household for 1 or more months, including school children regularly in residence during the
school year [3].

Internet access: A person was considered to have internet accessif they reported accessing the internet once or more in the last 3 months, including
on a device belonging to a family member or employer (International indicator HH7) [7].

Basic phone: Mobile phone with limited features (no web browser or apps) that is used primarily for phone calls and sending SM S text messages.

Feature phone: Mobile phone with more features than a basic phone and usually has a camera, supports some apps but not all third-party apps, and

features aweb browser.

Smar tphone: Mobile phone built on a mobile computing platform (eg, Apple OS, Android) and supports third-party apps.

Phone owner ship: Has sole ownership of a mobile phone.

Phone sharing: Having joint ownership of or access to someone else's mobile phone.
Primary phone: The phone that the respondent reports as the main phone that they use.
Technological devices: Desktop computer, laptop compuiter, tablet/iPad, mobile phone, iPod or other MP3 player, TV, radio, digital camera, gaming

console, handheld gaming device.

Data Collection

Participants responded to a 30-minute audio computer-assisted
self-interviewing  (ACASI) tablet-based  questionnaire
(Multimedia Appendix 1). ACAS| was facilitated by trained
research assistants who oriented the interviewees and were
present during the interview to troubleshoot or answer questions.
Questionnaire topics included use and ownership of
technological devices including mobile phone, and access to
and use of the internet. Questions were adapted from
pre-existing questionnaires [8-11]. The questionnaire was
developed in English and translated into Shona (the local
language). Modifications were made to the questionnaire
following pretesting with the study team and following the pil ot
survey which was conducted outside the selected study sites.

Data Management and Analysis

The primary outcome was the prevalence of mobile phone
ownership among 13-24-year olds. Secondary outcomes were
the characteristics of mobile phones and phone use behavior;
internet access and use behaviors; and ownership and use of
other technological devices such as tablets, desktops, and
laptops. Datawere collected and recorded using Open DataKit
survey software with built-in logical checks and skip patterns
on Android tablets. Data were analyzed using STATA version
15.1 (StataCorp). Using sampling weights and robust standard
errors to account for the clustered sampling design (one-stage
cluster sampling). Multivariable logistic regression was used
to calculate age-adjusted odds ratios for the association between
explanatory factors and mobile phone ownership, and with
internet use. Potential explanatory variables were age, sex,

https:.//mhealth.jmir.org/2021/1/€21244

marital status, community of residence, highest level of school
attended, current occupational status, religion, travel for at least
1 month in past 12 months, length of time living in the
community, and orphan status, with age being considered an a
priori potential confounder. Wald tests adjusted for the clustered
sampling design were used at each step of the analysis.

Ethical Consider ations

Ethical approval was obtained from the Institutional Review
Board of the Biomedical Research and Training Institute
(AP149/2018), the Medical Research Council of Zimbabwe
(MRCZ/A/2362), and the London School of Hygiene and
Tropica Medicine Research Ethics Committee (LSHTM REC,
No. 15919). Written informed consent was obtained from
parents or guardians of study participants aged below 16 years,
along with participant assent. Participants aged 16 years and
older consented independently.

Results

Study Population

In total, 1212 households were sampled from 140 GPS point
clustersin 5 suburbs (A 25, B 48, C 21, D 42, and E 4; Figure
1). A total of 719 YP in the target age range were identified
from 491 households (41.05% [491/1196] of successfully
interviewed households); 634/719 (88.2%) Y P were included
in the study with 633/634 providing information on mobile
phone ownership. Fewer GPS point clusters in community E
were visited and only 10 participants were interviewed in that
community. Community E was included in the descriptive
analysis but excluded from regression analysis.

IMIR Mhealth Uhealth 2021 | vol. 9| iss. 1| €21244 | p. 3
(page number not for citation purposes)


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

JMIR MHEALTH AND UHEALTH

Figure 1. Survey recruitment (HH Household, Y P young people).
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dwellingsin 140 clusters

1212 Households (HH) identified in 772

12 HH — refused to be

interviewed

1196 (98.7%) HH interviewed (139
clusters)

4 HH - representative not found

705 (59.0%) HH with no YP (129

|

clusters)

491 (41.1%) HHs with YP (129 clusters)

_________________ i

719 potentially eligible YP (129
clusters)

64 refused
- 35 males, 29 females
- 3 parent refused, 52 youth

refused, 9 both parent and youth
refused

634 (88.2%) YP interviewed (128
clusters)

9 noteligible
12 data missing

The mean age of the 634 participants was 18.0 years (SD 3.3)
and 62.6% (397/634) were female. The majority (83.9%,
532/634) had never been married, 86.8% (550/634) had attended
secondary school or higher, and only 14.7% (51/346) of
out-of-school participants reported that they wereworking. The
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majority were Christian, had lived in the study community for
at least 5 years, and had not traveled for at least 1 month in the
past 12 months. Approximately one-third of respondents
reported that one or both of their parents were dead or that a
parent’s location was unknown (Table 1).
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Table 1. Demographic characteristics of the study population (N=634).
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Demographic characteristic

Sex of respondent

Male (N=237, 37.4%) Female (N=397, 62.6%)  Total (N=634)

Agegroup (years), n (%)

1315 65 (27.4) 96 (24.2) 161 (25.4)

16-17 47 (19.8) 74 (18.6) 121 (19.2)

18-19 55 (23.2) 89 (22.4) 144 (22.7)

20-24 70 (29.5) 138 (34.8) 208 (32.8)
Mean age (years), mean (95% Cl) 17.8 (17.4-18.2) 18.2 (17.8-18.5) 18.0(17.8-18.3)
Marital status, n (%)

Married 5(2.1) 64 (16.1) 69 (10.9)

Cohabiting 1(0.4) 15 (3.8) 16 (2.5)

Never married 225 (94.9) 307 (77.3) 532 (83.9)

Divorced/separated 6(2.5) 11 (2.8) 17 (2.7)
Highest level of school attended, n (%)

Primary 32(135) 50 (12.6) 82 (12.9)

Secondary 195 (82.3) 330(83.1) 525 (82.8)

Higher (Tertiary) 9(3.8) 16 (4.0) 25 (3.9)

Never been to school 1(0.9) 1(0.3) 2(0.3)
Current occupational status, n (%)

In school/university 121 (51.1) 167 (42.1) 288 (45.4)

Out of school (working) 22(9.3) 29(7.3) 51 (8.0)

Out of school (not working) 94 (39.7) 201 (50.6) 295 (46.5)
Religion? n (%)

Roman Catholic 27 (11.5) 38 (9.6) 65 (10.3)

Protestant 55 (23.5) 102 (25.7) 157 (24.9)

Pentecostal 96 (41.0) 169 (42.6) 265 (42.0)

Apostolic sect 19 (8.1) 67 (16.9) 86 (13.6)

Other Christian/Muslim/Other 5(2.1) 3(0.8) 8(1.3)

No religion 32(13.7) 18 (4.5) 50(7.9)
Traveled for at least 1 month in past 12 months, n (%)

No 170 (71.7) 282 (71.0) 452 (71.3)

Yes 67 (28.3) 115 (29.0) 182 (28.7)
How long lived in community?b, n (%)

<1year 29 (12.3) 83(20.9) 112 (17.7)

1-4 years 44.(18.7) 98 (24.7) 142 (22.5)

5+ years 162 (68.9) 216 (54.4) 378 (59.8)
Orphan status, n (%)

Double orphan 23(9.7) 40(10.1) 63 (9.9)

Mother dead, father aive 21(8.9) 31(7.8) 52(8.2)

Mother alive, father dead, or unknown 40 (16.9) 70 (17.6) 110 (17.4)

Both parents alive 153 (64.6) 256 (64.5) 409 (64.5)

=3 no response (men only).
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Bn=2 do not know (men only).

M obile Phone Owner ship and Access

The preva ence of mobile phone ownership was 62.6% (396/633;
95% CI 58.5-66.5). Among the 237 who did not own a phone,
27 (11.4%) reported that they shared aphone (Table 2). Intotal,
423 out of the 633 Y P interviewed (66.8%; 95% CI 62.3, 71.1)
reported either owning or sharing aphone, with 18.0% (76/423)
currently using (owning or sharing) 2 or more phones
(Multimedia Appendix 2). The use of multiple phone numbers
was common, with 26.5% (112/423) currently using and 42.8%

Table 2. Prevalence of phone ownership and phone sharing.

Doyleet a

(181/423) having used more than 1 phone number in the past
year. The majority (85.3%, 361/423) of primary phones, either
owned or shared, were reported to be smartphones.

Femal e phone sharersreported sharing phoneswith their mother
(18/50, 36%0), partner/boyfriend (14/50, 28%), or siblings (12/50,
24%), whereas male phone sharers reported sharing phones
primarily with their siblings (11/20, 55%). Almost all (67/70,
96%) respondents who reported sharing phones did so at |least
once aweek (Multimedia Appendix 2).

Shares a phone
No Yes Total?
Ownsaphone n (%) 95% ClI n (%) 95% Cl n (%) 95% ClI
No 210(33.2) 29.0-37.7 27 (4.3) 2.6-6.9 237 (37.4) 335-415
Yes 353 (55.8) 51.2-60.2 43 (6.8) 46-9.9 396 (62.6) 58.5-66.5
Tota 563 (88.9) 85.0-91.9 70(11.1) 8.1-15.0 633 Not applicable

30ne participant did not respond to the question “ Do you have or use a mobile phone?’

The main reasons for not owning or sharing a phone were
have/had a phone but it is not working (27.6%, 58/210), cost
(21.9%, 46/210), and not being alowed (17.1%, 36/210).
However, 63.8% (134/210) of those who did not have access
to a phone reported planning to buy one in the near future
(Multimedia Appendix 3).

The median age at first mobile phone use was 13 years (IQR
12-15) and 15 years (IQR 13-16) for mae and female
respondents, respectively (MultimediaAppendix 4). First phones
were primarily purchased by parents (237/367, 64.6%) or other
relatives (83/367, 22.6%).

https:.//mhealth.jmir.org/2021/1/€21244

Prevalence of phone ownership increased with age of the
respondent with 27.0% (43/159) of 13-15-year olds, 61.0%
(72/118) of 16-17-year olds, 71.5% (103/144) of 18-19-year
olds, and 84.7% (171/202) of 20-24-year olds owning a phone
(OR 1.4, 95% CI 1.3-1.5) for each year increase (P<.001). In
age-adjusted analysis there was weak evidence that mobile
phone ownership was higher in those with at least secondary
level education compared to those with primary or ho education
(secondary OR 2.3, 95% 1.1-4.8; tertiary OR 2.6, 95% 0.6-11.9;
P=.09). The preval ence of mobile phone ownership was similar
among male (153/236, 64.8%; 95% Cl 57.8-71.2) and among
female respondents (236/387, 61.0%; 95% Cl| 55.6-66.1;
age-adjusted OR 0.7, 95% CI 0.5-1.1; P=.11; Table 3).
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Table 3. Factors associated with phone ownership (N=623).
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Factors n Prevalence, % Unadjusted odds ratio Age-adjusted oddsratio
(95% Cl) (95% Cl)

Agegroup (years) P<.001

13-15 159 27.0

16-17 118 61.0

18-19 144 715

20-24 202 84.7
Per-year increase 1.40 (1.30-1.52)
Gender P=.39 P=.11

Mae 236 64.8 1b 1

Female 387 61.0 0.85 (0.58-1.24) 0.73 (0.49-1.07)
Marital status P<.001 P=0.13

Married/cohabiting 79 79.8 1 1

Never married 527 59.4 0.37 (0.21-0.64) 1.67 (0.87-3.18)

Divorced/separated 17 76.5 0.83 (0.22-3.12) 0.64 (0.15-2.77)
Religion P=0.13 P=0.10

Roman Catholic 64 75.0 1 1

Protestant 153 64.7 0.61(0.31-1.22) 0.68 (0.33-1.40)

Pentecostal 264 60.2 0.50 (0.28-0.92) 0.53 (0.28-1.00)

Apostolic sect 85 56.5 0.43 (0.20-0.92) 0.46 (0.21-0.99)

Other Christian/Muslim/Other 7 714 0.83 (0.17-4.05) 1.06 (0.35-3.20)

No religion 47 575 0.45 (0.21-0.95) 0.42 (0.17-1.03)
Community p=.37 P=.19

A 178 59.0 1 1

B 140 67.1 1.42 (0.89-2.28) 1.51 (0.91-2.52)

c 147 59.2 1.01 (0.67-1.52) 0.97 (0.60-1.57)

D 158 65.2 1.30 (0.79-2.16) 1.49 (0.82-2.69)
Highest level of school attended P<.001 P=.09

None/Primary 82 25.6 1 1

Secondary 516 67.1 5.91 (3.22-10.86) 2.27 (1.08-4.77)

Higher (tertiary) 25 88.0 21.30 (5.44-83.41) 2.64 (0.58-11.94)
Current occupational status P<.001 P=.30

In school/university 286 47.2 1 1

Out of school (working) 51 90.2 10.29 (3.97-26.66) 2.24 (0.78-6.45)

Out of school (not working) 286 727 2.98 (2.06-4.32) 1.09 (0.70-1.69)
Traveled for at least 1 month in the past 12 months pP=.41 P=.63

No 443 61.4 1 1

Yes 180 65.0 1.17 (0.81-1.69) 1.11(0.72-1.71)
How long lived in community? P=.08 P=.32

<lyear 112 63.4 1 1

1-4 years 137 70.8 1.40 (0.79-2.48) 1.51 (0.82-2.76)

5+ years 372 59.1 0.84 (0.50-1.39) 1.05 (0.64-1.71)
Orphan status P=.05 pP=.12
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Factors n Prevalence, % Unadjusted odds ratio Age-adjusted oddsratio
(95% Cl) (95% CI)
Double orphan 61 62.3 1 1
Mother dead, father alive 52 75.0 1.82 (0.85-3.88) 1.96 (0.84-4.56)
Mother alive, father dead or unknown 107 70.1 1.42 (0.83-2.44) 1.92 (1.03-3.60)
Both parents alive 403 58.8 0.86 (0.50-1.50) 1.89 (1.07-3.34)

=623 as excludes 10 participants who were interviewed in community E.
bReference.

Phone Use Behavior

In total 4 in 10 phone owners reported that they never turned
their phone off and 25.9% (103/397) reported that they could
not do without their phone for a day. Among school-going
phone-using respondents, just over half reported regularly
bringing their phone to school. Y P reported that the best thing
about having a mobile phone was that it was convenient and
made life easier (Multimedia Appendix 5).

The mgjority (280/423, 66.2%) of phone users spent US $1-3
per week on phone credit with 9.9% (42/423) spending nothing.
Most phone users reported spending less on airtime in the past
week when compared to other personal expenditure but 23.9%
(101/423) reported having spent more on airtime. Phone credit
was paid for by a combination of the respondent, their family

Figure 2. Frequency of use of different phone features among phone users.

members, or their friends. Half of femalesand aquarter of males
reported that their boyfriend or girlfriend paid for phone credit
(Multimedia Appendix 6).

The most commonly used phone featureswere the clock, instant
messaging/chat, camera, and the calendar (Figure 2). The most
commonly used app was WhatsApp (70.9%, 300/423). Other
commonly used apps were Facebook, Facebook Messenger,
internet browser, Instagram, Twitter, YouTube, dictionary,
bible, and calculator (Figure 2, Multimedia Appendix 7). As
many as 67.1% (108/161) of male and 56.9% (149/262) of
female phone users reported playing games on their mobile
phone. Candy Crush and Temple Run were the most popular
games among females and FIFA, Temple Run, and Dream
L eague were the most popular games among males.

Frequency of use of phone features (N=423)

100
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B Often/always

Among phone users, a quarter report at least sometimes
searching for health information and 20.3% (86/423) for
information on relationships (Multimedia Appendix 7). A
minority (16.3%, 69/423) report having ever used their phone
to track their health. Males were more likely than females to
report having used aphoneto track their health (21.1% [34/161]
versus 13.4% [ 35/262], P=.03). When asked to list the appsthat
they used to track their personal health, the majority mentioned
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Sometimes

Never/seldom

web browsers, YouTube, and socia media platforms. Specific
apps mentioned related to fitness, blood pressure, sugar levels,
body temperature, HIV testing, skincare, period trackers, home
remedies app, and health tips (including daily health tips).

In total, 4 in 10 phone owners (44.2%, 175/396) reported that
theinformation stored on their phone was not private. A similar
proportion thought that the information they sent on their phone
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(40.4%, 160/396) and received on their phone (40.9%, 162/396)
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password to lock/unlock their phone and 17.7% (70/396) had

was not private. Only two-thirds (62.1%, 246/396) had a passwordsfor any apps on their phone (Table 4).

Table 4. Security and privacy associated with phone use among phone owners (N=396).

Questions on security and privacy n (%) 95% ClI
How private do you consider theinformation that you send when using a phone?

Very private 148 (37.4) 29.4-46.1

Somewhat private 88 (22.2) 17.6-27.7

Not private 160 (40.4) 33.5-47.8
How private do you consider theinformation that you receive when using a phone?

Very private 145 (36.6) 29.3-44.7

Somewhat private 89 (22.5) 18.1-27.6

Not private 162 (40.9) 33.8-48.4
How private do you consider the infor mation stored on your phone?

Very private 146 (36.9) 29.8-44.6

Somewhat private 75 (18.9) 14.7-24.1

Not private 175 (44.2) 37.0-51.7
Do you have passwor dsto lock/unlock your phone?

No 150 (37.9) 335424

Yes 246 (62.1) 57.6-66.5
Do you have passwordsfor any appson your phone?

No 326 (82.3) 78.4-85.6

Yes 70 (17.7) 14.4-21.6

Internet Use Internet accessin thelast 3 monthsincreased with age (OR 1.2,

A total of 407/631 (64.5%) respondents (95% CI 60.3-68.5)
had accessto theinternet (used in thelast 3 months), with 73.8%
(468/634) reporting ever using the internet. Ever internet users
reported accessing the internet frequently (at least once per
week) on a mobile phone (78.2%, 366/468) or on a computer
at work or school (18.6%, 87/468). Frequent access to the
internet on other computerswasrare: commercial internet outlet
(5.6%, 26/468), at home (6.8%, 32/468), at someone else’'s
house (4.3%, 20/468), or in alibrary/community facility (4.1%,
19/468; Multimedia Appendix 8).
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95% CI 1.2-1.3, per year increase; P<.001). In age-adjusted
analysis, internet access was lower among females (adjusted
OR 0.5, 95% CI 0.4-0.8; P=.001). Internet access was higher
among the never married compared to the married and
cohabitating (adjusted OR 2.8, 95% Cl 1.5-5.5; P=.001), among
those who had secondary education compared to primary or no
education (adjusted OR 2.3, 95% ClI 1.2-4.2; P=.03), and among
those who had lived in the community for more than 1 year
(P=.003; Table 5). Mobile phone owners had 9 times the odds
of having accessto the internet compared to nonphone owners
(adjusted OR 8.7, 95% CIl 5.6-13.5; P<.001). There was no
evidence of adifferencein internet access according to religion,
community, travel in the past 12 months, or orphan status.
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Table 5. Factors associated with internet access (N=621)2.

Doyleet a

Factors n Prevalence, % Unadjusted oddsratio (95%  Age-adjusted odds ratio
cl (95% Cl)
Age group (years) P<.001
13-15 156 37.8
16-17 119 69.8
18-19 144 73.6
20-24 202 772
Per year increase 1.22 (1.15-1.30)
Gender P=.007 P=.001
Mae 234 727 10 1
Female 387 60.5 0.58 (0.39-0.86) 0.52 (0.35-0.76)
Marital status P=.34 P=.01
Married/cohabiting 79 65.8 1 1
Never married 525 64.4 0.94 (0.57-1.55) 2.83 (1.45-5.53)
Divorced/separated 17 82.4 2.42 (0.57-10.37) 2.19 (0.49-9.82)
Religion P=.11 P=.13
Roman Catholic 63 77.8 1 1
Protestant 153 68.0 0.61 (0.30-1.24) 0.67 (0.31-1.45)
Pentecostal 264 64.4 0.52 (0.25-1.06) 0.56 (0.26-1.19)
Apostolic sect 84 53.6 0.33(0.15-0.71) 0.35(0.15-0.79)
Other Christian/Muslim/Other 8 62.5 0.48 (0.10-2.17) 0.56 (0.15-2.10)
No religion 46 60.9 0.44 (0.18-1.08) 0.44 (0.18-1.09)
Community P=.06 P=.05
A 177 63.3 1 1
B 139 77.0 1.94 (1.07-3.51) 2.03 (1.11-3.71)
C 147 61.9 0.94 (0.61-1.46) 0.92 (0.58-1.47)
) 158 50.5 0.85 (0.53-1.38) 0.87 (0.51-1.50)
Highest level of school attended P<.001 P=.03
None/Primary 82 354 1 1
Secondary 514 68.9 4.04 (2.40-6.82) 2.28(1.23-4.21)
Higher (Tertiary) 25 84.0 9.59 (3.05-30.18) 2.99 (0.89-10.08)
Current occupational status P=.009 pP=.37
In school/university 285 58.3 1 1
Out of school (working) 51 80.4 2.94 (1.36-6.33) 0.90 (0.38-2.16)
Out of school (not working) 285 69.1 1.60 (1.07-2.41) 0.72 (0.45-1.17)
Traveled for at least 1 month in the past 12 months P=.25 P=.32
No 442 63.6 1 1
Yes 179 68.7 1.26 (0.85-1.87) 1.23(0.82-1.85)
How long lived in community? p=.01 P=.003
<lyear 110 51.8 1 1
1-4 years 137 69.3 2.10 (1.25-3.55) 2.30 (1.29-4.12)
5+ years 372 67.5 1.93 (1.19-3.13) 2.50 (1.47-4.24)
Orphan status pP=74 P=.28
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Factors n Prevalence, % Unadjusted oddsratio (95%  Age-adjusted oddsratio
) (95% Cl)
Double orphan 61 62.3 1 1
Mother dead, father alive 52 67.3 1.25 (0.59-2.64) 1.24 (0.55-2.79)
Mother alive, father dead, or unknown 108 68.5 1.32 (0.69-2.52) 1.55(0.75-3.19)
Both parents alive 400 64.3 1.09 (0.60-1.98) 1.79 (0.94-3.41)
Owns a phone P<.001 P<.001
No 232 33.6 1 1
Yes 388 84.0 10.38 (6.84-15.75) 8.67 (5.58-13.47)

810 respondents from community E were excluded and 3 respondents did not provide information on the timing of most recent internet access.

bReference.

The most common technological devices that respondents had
at home were televisions (89.1%, 565/634), mobile phones
(87.5%, 555/634), and radios (71.1%, 451/634). Ever use of
technological deviceswas higher than household ownership but
showed similar patterns with a high proportion reporting ever
use of televisions, mobile phones, and radios. Over half of
respondents had ever used adesktop computer (61.7%, 391/634)
and laptop computer (65.6%, 416/634; Multimedia Appendix
9).

Y P reported that the thing that they most disliked about the
internet was seeing unwanted sexual content (29.2%, 136/465)
and violent stories, photos, and videos (13.1%, 61/465). The
most common suggestions on how to make the internet better
were cheaper data plans (36.8%, 171/465), making access to
mobile phones and computers easier (14.6%, 68/465), better
internet coverage (12.9%, 60/465), and high-speed connectivity
(12.7%, 59/465; Multimedia Appendix 10).

Discussion

Principal Findings

Y P in Harare and Mashonaland East had high levels of phone
ownership and internet access and access increased with age.
A minority of YP used their phones to seek health information
or to support their health. Challenges that Y P face when using
mobile phones and the internet include the cost of data, access
to phones/computers, speed of connection, exposureto unwanted
sexual and violent content, and concerns about security and
confidentiality. Older age groups could be targeted for
phone-based i nterventions but ensuring equitable accessto data
and charging facilities as well as training on safe internet use
are necessary.

Limitations

This study only collected data on YP living in urban and
peri-urban areas. An estimated 68% of Zimbabwe's population
livein rural areas [12] and there is a well-documented digital
divide with internet use much lower in rural compared to urban
areas[13-15]. Dataon contextual factors, such asthe availability
of electricity to charge devices, were not collected. A relatively
high proportion of respondents reported accessto a smartphone
but we did not collect data on the functionality of the phones.
We gathered limited information on respondents’ current use
of their phone to access health information and services.

https:.//mhealth.jmir.org/2021/1/€21244

In-depth qualitative studies are needed to better understand their
current use, including barriers and facilitators, and to explore
willingness to use their phones to access information and
services. Alternative ways to understand YP's digital lives,
which could be considered for future studies, are the use of
diaries or qualitative interviews which can probe for a detailed
understanding of use throughout the day [16,17].

Comparison With Prior Work

This study provides a unique insight into phone ownership and
use among YP in Zimbabwe as there is little published data
available for this population. Phone ownership among
20-24-year oldsin this study (84.7%, 171/202) was higher than
national estimatesfrom the most recent 2015 Zimbabwean DHS
(71.1% among females and 76.5% among males) [ 18], but phone
access was in line with levels seen in higher-income
Sub-Saharan African (SSA) countries such as South Africa. A
2017 survey among adults aged over 18 in 6 African countries
(excluding Zimbabwe) found that 72%-93% of 18-29-year olds
reported owning a mobile phone, with the proportion owning
smartphones ranging from 17% in Tanzania to 63% in South
Africa[19]. A 2013/14 household survey among 9-18-year olds
in South Africa, Ghana, and Malawi also found alarge variation
in phone ownership ranging from 6.2% in females in Malawi
to 50.9% among malesin South Africa[20,21]. A 2012 survey
of secondary school studentsin South Africafound that 81.1%
owned or had access to a mobile phone [14].

Although phone ownership was comparable between genders,
males reported increased internet access/usage. Phone sharing
was relatively common with differences in phone sharing
between males and females, that is, who they share with. The
lack of an association between gender and phone ownership
observed in this study is consistent with findings from South
Africa [20] and there is some evidence to suggest that as the
prevalence of phone ownership increases, the gender divide
decreases [22]. By contrast, we found higher access to the
internet among males, those not currently married, those with
greater than primary education, and longer-term residents.
Observed gender differences in internet access are in keeping
with other studiesfrom SSA. A 2018 multicountry study among
adolescents in low- and middle-income countries found that
boys were more likely than girls to have smartphones (through
which they can access theinternet) and used awider variety of
phonefeatures compared to girls[23]. A Ugandan study among
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18-24-year oldsfound high phone ownership among both sexes
but lower internet use among females compared to males [24].
The 2019 GSMA mobile gender report also found abigger gap
for internet use than phone use, with women also using asmaller
range of services and spending less on their phones than men
[25]. Global goals have been set to provide internet access for
everyone and access to digital technology is considered an
important component to help adolescents achieve their rights
[26-28]. The findings from this study contribute to our
understanding of which YP have and do not have access to
phones and the internet.

Implicationsfor Interventions

Somekinds of phone-based interventions arelikely to befeasible
in this population and phones are increasingly being used in
Zimbabwe to facilitate health information and service delivery
[29-31]. A quarter of Y Pinthisstudy reported sometimesusing
their phonesto access health information or services, suggesting
that phones may be an acceptable medium for health information
and services. A study of informal mHealth (mobile health) in
South Africa, Ghana, and Malawi found that almost a fifth of
Y P surveyed reported using their phones in the previous year
to obtain health advice or information [21]. Similarly, across 7
SSA countries an average of 17% of mobile phone owners
reported having used their phone in the past 12 months to get
information about health and medicine [32].

Current phone use behaviors and preferences can inform the
kind of intervention that might be attractiveto YP. Many of the
interviewed YP use games and socia media, and so health
interventions that incorporate gaming and socia aspects may
be attractive. A qualitative study in the United Statesidentified
3 reasons that adolescents 13-18 years reported using ICT for
their health: to gather information, to share experiences and
view others' experiences in order to gain social support or
inspiration, and to track health behaviors and goals[33]. In this
study participants reported using features that would correspond
with each of these 3 reasons (eg, used web browsers, social
media platforms, and health monitoring apps).

Older age groups could be targeted for phone-based
interventions but some issues require consideration when
planning mobile phone interventions with Y P in this setting.

Access and Feasibility

Careful consideration needs to be given to equitable access to
interventions, especially in terms of age and gender.
Internet-based interventionsthat require accessto a smartphone
or computer may be less feasible and increase inequality. Cost,
internet coverage, and speed may hinder intervention uptake
[23,25]. However, aswith accessto mobile phones, these factors
arelikely to change over time. The functionality of phones and
the prevalence of fake smartphones should be explored during
formative work as not all smartphones may be capable of
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running additional apps. Recording whether participants have
multiple phones or phone numbers may improve follow-up [34].
Phone sharing isrelatively common and Y P’'s access to phones
may be controlled by someone el se which may limit their access
and raises the issue of confidentiality [22,35]. In this study
females were most likely to share phones with their mothers
and boyfriends/partners, and boys with their siblings. Females
also reported primarily sharing phones with their mothers in
other SSA countries[23]. Phone sharing behaviors coupled with
low confidence in the security of information on phones may
lead to poor uptake of interventions. This may be particularly
important if phones are to be used to deliver information or
interventions on sensitive topics such as sexual health. While
the use of shared phones for sexual health interventions could
be harmful for the participant, it could equally result in healthy
discussions between the participant and phone owner.

Safety and Skills

Whether literacy and technical skills are abarrier to phone and
internet use should be assessed, and if so then additional training
and support provided [25]. Potential risks associated with
phone-based interventions need to be considered when designing
interventions and monitored closely during implementation.
One potentia risk of internet use is exposure to unwanted
content [27]. Online risk can be categorized as exposure to
“content,” “contact” (where the YP participates, even
unwillingly), or “conduct” (where the YP isthe actor) [14]. In
this study YP report exposure to content but they did not
mention, nor did we specifically probe about other risks.
Research suggests that YP are often resilient and have
mechanisms to cope with these risks but that those who are
vulnerable offline are often vulnerable online [14]. YP in this
study reported low levels of phone security and confidence in
the privacy of information. Safety and security concerns can be
barriers to mobile phone use [25]. Training for YP should
include security and confidentiality (eg, use of passwords), and
the development of resilience to navigate risk in the online
environment [28].

Conclusions

Mobile phone-based health interventions may be feasible for
urban and peri-urban Zimbabwean Y P. However, interventions
could increase inequity especialy if they require access to the
internet. Provision of free internet access may remove this
inequity, but additional factors such as capability to recharge
one'smobile phone and thetechnological capabilities of phones
should be taken into account. Involving YP from the target
communities in intervention design teams is recommended to
develop more appropriate and feasible interventions. Potential
risks to intervention participants should be closely monitored
and mitigated against by incorporating skill-building sessions
on safe internet and phone use into recruitment activities.

Financial support for this study was provided through joint funding under the UK Medical Research Council (MRC)/UK Department
for International Development (DFID) Concordat agreement which is supported by the European Union under the EDCTP2
programme (reference MR/K012126/1) with AD receiving support (G0700837). The CHIEDZA trial isfunded by the Wellcome

https:.//mhealth.jmir.org/2021/1/€21244

JMIR Mhealth Uhealth 2021 | vol. 9 | iss. 1 | €21244 | p. 12
(page number not for citation purposes)


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

JMIR MHEALTH AND UHEALTH Doyleet d

Trust through a fellowship for RF (2063162/17/Z). We thank the field team who conducted the interviews, and other staff at
Biomedical Research and Training Institute, Harare, who supported the conduct of the study.

Conflictsof Interest
None declared.

Multimedia Appendix 1

Young people's questionnaire.
[DOCX File, 66 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Characteristics of phones and phone sharing (among n=423 phone users, 396 phone owners, 70 phone sharers).
[DOCX File, 19 KB-Multimedia Appendix 2]

Multimedia Appendix 3

Non-phone owners.
[DOCX File, 16 KB-Multimedia Appendix 3]

Multimedia Appendix 4

First phone.
[DOCX File, 17 KB-Multimedia A ppendix 4]

Multimedia Appendix 5

Frequency of phone use and attitudes towards phone.
[DOCX File, 16 KB-Multimedia Appendix 5]

Multimedia Appendix 6

Expenditure on phone.
[DOCX File, 16 KB-Multimedia A ppendix 6]

Multimedia Appendix 7

Frequency of use of different features (row %; among n=423 phone users).
[DOCX File, 15 KB-Multimedia Appendix 7]

Multimedia Appendix 8

How often use the internet at different locations? (among n=468 who have ever used the internet).
[DOCX File, 13 KB-Multimedia Appendix 8]

Multimedia Appendix 9

Household ownership of other technological devices (n=634).
[DOCX File, 15 KB-Multimedia Appendix 9]

Multimedia Appendix 10

Attitudes to the internet (among n=465 who have ever used the interneta).
[DOCX File, 20 KB-Multimedia Appendix 10]

References

1. Livingstone S, Nandi A, Bangji S, Stoilova M. Young Adolescents and Digital Media: Uses, Risks and Opportunitiesin
Low- and Middle-Income Countries: A Rapid Evidence Review. London, UK: Gage; 2017. URL.: http://eprints.Ise.ac.uk/
83753/ [accessed 2020-12-18]

https://mhealth.jmir.org/2021/1/e21244 JMIR Mhealth Uhealth 2021 | vol. 9 | iss. 1| €21244 | p. 13
(page number not for citation purposes)

RenderX


https://jmir.org/api/download?alt_name=mhealth_v9i1e21244_app1.docx&filename=426d234736b9cc44692ad7ced4bbd67f.docx
https://jmir.org/api/download?alt_name=mhealth_v9i1e21244_app1.docx&filename=426d234736b9cc44692ad7ced4bbd67f.docx
https://jmir.org/api/download?alt_name=mhealth_v9i1e21244_app2.docx&filename=3d4b566b8c8563ba932e260f7632fdc9.docx
https://jmir.org/api/download?alt_name=mhealth_v9i1e21244_app2.docx&filename=3d4b566b8c8563ba932e260f7632fdc9.docx
https://jmir.org/api/download?alt_name=mhealth_v9i1e21244_app3.docx&filename=57465d44ce2a75e0ba53b159a83a35d3.docx
https://jmir.org/api/download?alt_name=mhealth_v9i1e21244_app3.docx&filename=57465d44ce2a75e0ba53b159a83a35d3.docx
https://jmir.org/api/download?alt_name=mhealth_v9i1e21244_app4.docx&filename=f3cec4cc03e8dac0f4aaf099e65f8571.docx
https://jmir.org/api/download?alt_name=mhealth_v9i1e21244_app4.docx&filename=f3cec4cc03e8dac0f4aaf099e65f8571.docx
https://jmir.org/api/download?alt_name=mhealth_v9i1e21244_app5.docx&filename=45eb70ea23407947ebcd8de5eb40e83c.docx
https://jmir.org/api/download?alt_name=mhealth_v9i1e21244_app5.docx&filename=45eb70ea23407947ebcd8de5eb40e83c.docx
https://jmir.org/api/download?alt_name=mhealth_v9i1e21244_app6.docx&filename=dee6290fe0e8a3d843a32ed0c87fc9b1.docx
https://jmir.org/api/download?alt_name=mhealth_v9i1e21244_app6.docx&filename=dee6290fe0e8a3d843a32ed0c87fc9b1.docx
https://jmir.org/api/download?alt_name=mhealth_v9i1e21244_app7.docx&filename=e6db56e50f258f1a109be76c44f95684.docx
https://jmir.org/api/download?alt_name=mhealth_v9i1e21244_app7.docx&filename=e6db56e50f258f1a109be76c44f95684.docx
https://jmir.org/api/download?alt_name=mhealth_v9i1e21244_app8.docx&filename=3398faa5f0bb9b532359c98a958af2ea.docx
https://jmir.org/api/download?alt_name=mhealth_v9i1e21244_app8.docx&filename=3398faa5f0bb9b532359c98a958af2ea.docx
https://jmir.org/api/download?alt_name=mhealth_v9i1e21244_app9.docx&filename=a8eb75a21e8adecab09c80253b34a9a0.docx
https://jmir.org/api/download?alt_name=mhealth_v9i1e21244_app9.docx&filename=a8eb75a21e8adecab09c80253b34a9a0.docx
https://jmir.org/api/download?alt_name=mhealth_v9i1e21244_app10.docx&filename=a6effaa202c2bd0be3c958e73fb9ac3f.docx
https://jmir.org/api/download?alt_name=mhealth_v9i1e21244_app10.docx&filename=a6effaa202c2bd0be3c958e73fb9ac3f.docx
http://eprints.lse.ac.uk/83753/
http://eprints.lse.ac.uk/83753/
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MHEALTH AND UHEALTH Doyleet d

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

United Nations General Assembly. Transforming Our World: The 2030 Agendafor Sustainable Devel opment (A/RES/70/1).
New York, NY: United Nations, 2015. URL: https.//www.un.org/ga/search/view_doc.asp?symbol=A/RES/70/1& L ang=E
[accessed 2020-12-18]
Zimbabwe National Statistics Agency (ZIMSTAT). 2015 Zimbabwe Demographic and Health Survey 2015 (2015 ZDHS).
Harare, Zimbabwe: Zimbabwe National Statistics Agency (ZIMSTAT); 2016 Nov. URL: https://dhsprogram.com/pubs/
pdf/FR322/FR322.pdf [accessed 2020-12-18]
Zimbabwe National Statistics Agency (ZIMSTAT). Zimbabwe Population Census 2012. Harare, Zimbabwe: Population
Census Office; 2012. URL: http://www.zimstat.co.zw/wp-content/upl oads/publi cations/Popul ati on/popul ation/
census-2012-national -report.pdf [accessed 2020-12-18]
Ministry of Health and Child Care (MOHCC). Zimbabwe Population-Based HIV Impact Assessment (ZIMPHIA) 2015-2016:
Final Report. Harare, Zimbabwe: Ministry of Health and Child Care (MOHCC); 2019. URL : https://phia.icap.columbia.edu/
wp-content/upl oads/2019/08/ZIM PHIA-Final-Report_integrated Web-1.pdf [accessed 2020-12-18]
Ministry of Health and Child Care (MOHCC). Accelerated Strategic and Costed Operational Plan 2014-18: Voluntary
Medical Male Circumcision. Harare, Zimbabwe: Ministry of Health and Child Care (MOHCC); 2015. URL : https://www.
mal ecircumcision.org/resource/national -launch-accel erated-vol untary-medi cal -mal e-circumci s on-operational -plan-2014-2018
[accessed 2020-12-18]
International Telecommunication Union. Manual for Measuring ICT Access and Use by Households and Individual s. 2014.
URL: https.//www.itu.int/en/I TU-D/Stati stics/Documents/publications/manual 2009/I TUM anual Househol ds2020_E. pdf
[accessed 2020-12-18]
GSM Association. A Toolkit for Researching Women's Internet Access and Use. London, UK: GSM Association; 2018.
URL: https://www.gsma.com/mobil ef ordevel opment/wp-content/upl oads/2018/05/
GSMA -Women-and-Internet-Research-Toolkit WEB.pdf [accessed 2020-12-18]
MACRO. Study of Mobile Phone Usage Among the Teenagers and Youth In Mumbai. 2004. URL : https://www.itu.int/
0sg/spu/ni/futuremobile/Social A spects/I ndiaM acroM obil eY outhStudyO04.pdf [accessed 2020-12-18]
Kreutzer T. Online and Digital Media Usage on Cell Phones Among L ow-Income Urban Youth in Cape Town in Centre
for Film and Media Studies. Cape Town: University of Cape Town; 2009. URL: https://open.uct.ac.za/bitstream/handle/
11427/8968/thesis hum_2009_kreutzer_t.pdf?sequence=1& isAllowed=y [accessed 2020-12-18]
UNICEF. mHealth and Young Peoplein South Africa. Geneva, Switzerland: UNICEF; 2017. URL: https.//www.unicef.org/
southafrica/media/236/fil e/mheal th-and-young-peopl e-in-South-Africa.pdf [accessed 2020-12-18]
World Bank. Zimbabwe: Rural Population. Geneva, Switzerland: World Bank; 2018. URL : https://tradingeconomics.com/
zimbabwe/rural -popul ation-percent-of-total -popul ati on-whb-data.html [accessed 2020-12-18]
GMSA. Mobile Internet Connectivity 2019. Sub-Saharan Africa Factsheet. 2019. URL: https://www.gsma.com/
mobilef ordevel opment/wp-content/upl oads/2019/07/M obile-I nternet-Connectivity-SSA - Factsheet.pdf [accessed 2020-12-18]
UNICEF South Africa. Connected Dot Com. Young People's Navigation of Online Risks. 2013. URL: https://www.uni cef.org/
southafrica/media/1021/file/ZAF-connected-dot-com-2013.pdf [accessed 2020-12-18]
UNCTAD. SDG Pulse. 2019. URL : https://sdgpul se.unctad.org/ict-and-digital-gap/#Ref _1tu2018a [accessed 2020-12-18]
Caribou Digital. Digital Livesin Ghana, Kenya, and Uganda. Farnham, Surrey, UK: Caribou Digital Publishing; 2015.
URL: https.//www.cariboudigital .net/wp-content/uploads/2019/01/
1474-Caribou-Digital-Digital-Lives-in-Ghana-K enya-and-Uganda.pdf [accessed 2020-12-18]
Ofcom. Digital Day 2016. Results From the Children's Diary Study. 2016. URL: https.//www.of com.org.uk/ _data/assets/
pdf_file/0017/94013/Childrens-Digital-Day-report-2016.pdf [accessed 2020-12-18]
The DHS Program STAT compiler (Zimbabwe DHS 2016). 2015. URL : http://www.statcompiler.com [accessed 2020-12-18]
Pew Research Center. Internet Connectivity Seen as Having Positive Impact on Life in Sub-Saharan Africa. Washington,
D.C: Pew Research Center; 2018. URL: https.//www.pewresearch.org/global /2018/10/09/
internet-connectivity-seen-as-having-positive-impact-on-life-in-sub-saharan-africa/ [accessed 2020-12-18]
Porter G, Hampshire K, Milner J, Munthali A, Robson E, de Lannoy A, et al. Mabile Phones and Education in Sub-Saharan
Africa: From Youth Practice to Public Policy. J. Int. Dev 2015 Jun 11;28(1):22-39. [doi: 10.1002/jid.3116]
HampshireK, Porter G, Owusu SA, Mariwah S, Abane A, Robson E, et al. Informal m-health: How are young people using
mobile phones to bridge healthcare gaps in Sub-Saharan Africa? Soc Sci Med 2015 Oct;142:90-99 [FREE Full text] [doi:
10.1016/j.socscimed.2015.07.033] [Medline: 26298645]
Porter G, Hampshire K, Abane A, Munthali A, Robson E, Mashiri M, et a. Youth, mobility and mobile phonesin Africa:
findings from a three-country study. Information Technology for Devel opment 2012 Feb 03;18(2):145-162. [doi:
10.1080/02681102.2011.643210]
Girl Effect: Real Girls, Real Lives, Connected: A Globa Study of Accessand Usage of Mobile, Told Through 3000 Voices.
2018. URL: https://prd-girleffect-corp.s3.amazonaws.com/documents/'GE_VO_Full_Report-compressed.

2AWSA coesKeyl EAKIAIWY Y OSRERM TXAZNAE& Sgnature=B4A%2BFxiZIZUS L BAFSN 0ora%63D& Expires=1608287592
[accessed 2020-12-18]

https://mhealth.jmir.org/2021/1/e21244 JMIR Mhealth Uhealth 2021 | vol. 9 | iss. 1| 21244 | p. 14

RenderX

(page number not for citation purposes)


https://www.un.org/ga/search/view_doc.asp?symbol=A/RES/70/1&Lang=E
https://dhsprogram.com/pubs/pdf/FR322/FR322.pdf
https://dhsprogram.com/pubs/pdf/FR322/FR322.pdf
http://www.zimstat.co.zw/wp-content/uploads/publications/Population/population/census-2012-national-report.pdf
http://www.zimstat.co.zw/wp-content/uploads/publications/Population/population/census-2012-national-report.pdf
https://phia.icap.columbia.edu/wp-content/uploads/2019/08/ZIMPHIA-Final-Report_integrated_Web-1.pdf
https://phia.icap.columbia.edu/wp-content/uploads/2019/08/ZIMPHIA-Final-Report_integrated_Web-1.pdf
https://www.malecircumcision.org/resource/national-launch-accelerated-voluntary-medical-male-circumcision-operational-plan-2014-2018
https://www.malecircumcision.org/resource/national-launch-accelerated-voluntary-medical-male-circumcision-operational-plan-2014-2018
https://www.itu.int/en/ITU-D/Statistics/Documents/publications/manual2009/ITUManualHouseholds2020_E.pdf
https://www.gsma.com/mobilefordevelopment/wp-content/uploads/2018/05/GSMA-Women-and-Internet-Research-Toolkit_WEB.pdf
https://www.gsma.com/mobilefordevelopment/wp-content/uploads/2018/05/GSMA-Women-and-Internet-Research-Toolkit_WEB.pdf
https://www.itu.int/osg/spu/ni/futuremobile/SocialAspects/IndiaMacroMobileYouthStudy04.pdf
https://www.itu.int/osg/spu/ni/futuremobile/SocialAspects/IndiaMacroMobileYouthStudy04.pdf
https://open.uct.ac.za/bitstream/handle/11427/8968/thesis_hum_2009_kreutzer_t.pdf?sequence=1&isAllowed=y
https://open.uct.ac.za/bitstream/handle/11427/8968/thesis_hum_2009_kreutzer_t.pdf?sequence=1&isAllowed=y
https://www.unicef.org/southafrica/media/236/file/mhealth-and-young-people-in-South-Africa.pdf
https://www.unicef.org/southafrica/media/236/file/mhealth-and-young-people-in-South-Africa.pdf
https://tradingeconomics.com/zimbabwe/rural-population-percent-of-total-population-wb-data.html
https://tradingeconomics.com/zimbabwe/rural-population-percent-of-total-population-wb-data.html
https://www.gsma.com/mobilefordevelopment/wp-content/uploads/2019/07/Mobile-Internet-Connectivity-SSA-Factsheet.pdf
https://www.gsma.com/mobilefordevelopment/wp-content/uploads/2019/07/Mobile-Internet-Connectivity-SSA-Factsheet.pdf
https://www.unicef.org/southafrica/media/1021/file/ZAF-connected-dot-com-2013.pdf
https://www.unicef.org/southafrica/media/1021/file/ZAF-connected-dot-com-2013.pdf
https://sdgpulse.unctad.org/ict-and-digital-gap/#Ref_Itu2018a
https://www.cariboudigital.net/wp-content/uploads/2019/01/1474-Caribou-Digital-Digital-Lives-in-Ghana-Kenya-and-Uganda.pdf
https://www.cariboudigital.net/wp-content/uploads/2019/01/1474-Caribou-Digital-Digital-Lives-in-Ghana-Kenya-and-Uganda.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0017/94013/Childrens-Digital-Day-report-2016.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0017/94013/Childrens-Digital-Day-report-2016.pdf
http://www.statcompiler.com
https://www.pewresearch.org/global/2018/10/09/internet-connectivity-seen-as-having-positive-impact-on-life-in-sub-saharan-africa/
https://www.pewresearch.org/global/2018/10/09/internet-connectivity-seen-as-having-positive-impact-on-life-in-sub-saharan-africa/
http://dx.doi.org/10.1002/jid.3116
https://linkinghub.elsevier.com/retrieve/pii/S0277-9536(15)30049-6
http://dx.doi.org/10.1016/j.socscimed.2015.07.033
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26298645&dopt=Abstract
http://dx.doi.org/10.1080/02681102.2011.643210
https://prd-girleffect-corp.s3.amazonaws.com/documents/GE_VO_Full_Report-compressed.pdf?AWSAccessKeyId=AKIAIWVYO5R6RMTXA2NA&Signature=B4A%2BFxiZIZUSILB4F8NbvoQforo%3D&Expires=1608287592
https://prd-girleffect-corp.s3.amazonaws.com/documents/GE_VO_Full_Report-compressed.pdf?AWSAccessKeyId=AKIAIWVYO5R6RMTXA2NA&Signature=B4A%2BFxiZIZUSILB4F8NbvoQforo%3D&Expires=1608287592
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR MHEALTH AND UHEALTH Doyleet d

24,

25.

26.

27.

28.

29.

30.

31.
32.

33.

35.

Wanyama JN, Nabaggala SM, Kiragga A, Owarwo NC, Seera M, Nakiyingi W, et al. High mobile phone ownership but
low internet access and use among young adults attending an urban HIV clinic in Uganda. Vulnerable Children and Youth
Studies 2018 Jan 03;13(3):207-220. [doi: 10.1080/17450128.2017.1418037]

GSM Association. Connected Women. The Mobile Gender Gap Report 2019. 2019. URL : https://www.gsma.com/

mobil ef ordevel opment/wp-content/upl 0ads/’2019/02/GSM A -The-M obil e-Gender-Gap-Report-2019.pdf [accessed 2020-12-18]
UN Secretary-General's High-level Panel on Digital Cooperation. The Age of Digital Interdependence. 2019. URL: https:/
/www.un.org/en/pdfs/Digital Cooperation-report-for%20web.pdf [accessed 2020-12-18]

UNICEF. State of the World's Children 2017. ChildreninaDigital World. 2017. URL : https.//www.unicef.org/publications/
filessSOWC_2017 ENG_WEB.pdf [accessed 2020-12-18]

UNICEF. Global KidsOnline: Comparative Report. Florence, Italy: UNICEF Office of Research; 2019. URL: https://www.
unicef-irc.org/publications/pdf/ GKO%20L AY OUT%20M A IN%20REPORT.pdf [accessed 2020-12-18]

Feldacker C, Murenje V, Holeman |, Xaba S, Makunike-Chikwinya B, Korir M, et al. Reducing Provider Workload While
Preserving Patient Safety. JAIDS Journal of Acquired Immune Deficiency Syndromes 2020;83(1):16-23. [doi:
10.1097/gai.0000000000002198]

Venables E, Ndlovu Z, Munyaradzi D, Martinez-Pérez G, Mbofana E, Nyika P, et al. Patient and health-care worker
experiences of an HIV viral load intervention using SMS: A qualitative study. PLoS One 2019 Apr 11;14(4):e0215236
[FREE Full text] [doi: 10.1371/journal.pone.0215236] [Medline: 30973925]

Praekelt Foundation. Tune MeZimbabwe. 2017. URL : https.//www.praekelt.org/worktunemel earnmore [accessed 2020-05-21]
Pew Research Center. Cell Phonesin Africa: Communication Lifeline. 2015. URL : https.//www.pewresearch.org/global/
wp-content/upl oads/sites/2/2015/04/Pew-Resear ch-Center-Africa-Cell-Phone-Report-FINAL -April -15-2015.pdf [accessed
2020-12-18]

Radovic A, McCarty CA, Katzman K, Richardson LP. Adolescents' Perspectives on Using Technology for Health: Qualitative
Study. IMIR Pediatr Parent 2018 Mar 14;1(1):e2 [FREE Full text] [doi: 10.2196/pediatrics.8677] [Medline: 30740590]
Eysenbach G, CONSORT-EHEALTH Group. CONSORT-EHEALTH: improving and standardizing eval uation reports of
Web-based and mobile health interventions. J Med Internet Res 2011 Dec 31;13(4):e€126 [FREE Full text] [doi:
10.2196/jmir.1923] [Medline: 22209829]

AmesH, Glenton C, Lewin S, Tamrat T, AkamaE, Leon N. Clients perceptions and experiences of targeted digital
communi cation accessible viamobile devicesfor reproductive, maternal, newborn, child, and adolescent health: aqualitative
evidence synthesis. Cochrane Database Syst Rev 2019 Oct 14;10:CD013447 [FREE Full text] [doi:
10.1002/14651858.CD013447] [Medline: 31608981]

Abbreviations

ACASI: audio computer-assisted self-interviewing
ICT: information and communication technology
SSA: sub-Saharan Africa

YP: young people

Edited by G Eysenbach; submitted 09.06.20; peer-reviewed by G Khalil, S Owusu; comments to author 15.08.20; revised version
received 08.10.20; accepted 30.10.20; published 13.01.21

Please cite as:

Doyle AM, Bandason T, Dauya E, McHugh G, Grundy C, Dringus S, Dziva Chikwari C, Ferrand RA

Mobile Phone Access and Implications for Digital Health Interventions Among Adolescents and Young Adults in Zimbabwe:
Cross-Sectional Survey

JMIR Mhealth Uhealth 2021;9(1):e21244

URL: https://mhealth.jmir.org/2021/1/e21244

doi: 10.2196/21244

PMID: 33439136

©AoifeM Doyle, Tsits Bandason, Ethel Dauya, Grace McHugh, Chris Grundy, Stefanie Dringus, Chido Dziva Chikwari, Rashida
A Ferrand. Originally published in IMIR mHealth and uHealth (http://mhealth.jmir.org), 13.01.2021. This is an open-access
article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/),
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work, first publishedin IMIR
mHealth and uHedlth, is properly cited. The complete bibliographic information, a link to the origina publication on
http://mhealth.jmir.org/, as well as this copyright and license information must be included.

https://mhealth.jmir.org/2021/1/e21244 JMIR Mhealth Uhealth 2021 | vol. 9 | iss. 1 | €21244 | p. 15

RenderX

(page number not for citation purposes)


http://dx.doi.org/10.1080/17450128.2017.1418037
https://www.gsma.com/mobilefordevelopment/wp-content/uploads/2019/02/GSMA-The-Mobile-Gender-Gap-Report-2019.pdf
https://www.gsma.com/mobilefordevelopment/wp-content/uploads/2019/02/GSMA-The-Mobile-Gender-Gap-Report-2019.pdf
https://www.un.org/en/pdfs/DigitalCooperation-report-for%20web.pdf
https://www.un.org/en/pdfs/DigitalCooperation-report-for%20web.pdf
https://www.unicef.org/publications/files/SOWC_2017_ENG_WEB.pdf
https://www.unicef.org/publications/files/SOWC_2017_ENG_WEB.pdf
https://www.unicef-irc.org/publications/pdf/GKO%20LAYOUT%20MAIN%20REPORT.pdf
https://www.unicef-irc.org/publications/pdf/GKO%20LAYOUT%20MAIN%20REPORT.pdf
http://dx.doi.org/10.1097/qai.0000000000002198
https://dx.plos.org/10.1371/journal.pone.0215236
http://dx.doi.org/10.1371/journal.pone.0215236
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30973925&dopt=Abstract
https://www.praekelt.org/worktunemelearnmore
https://www.pewresearch.org/global/wp-content/uploads/sites/2/2015/04/Pew-Research-Center-Africa-Cell-Phone-Report-FINAL-April-15-2015.pdf
https://www.pewresearch.org/global/wp-content/uploads/sites/2/2015/04/Pew-Research-Center-Africa-Cell-Phone-Report-FINAL-April-15-2015.pdf
https://pediatrics.jmir.org/2018/1/e2/
http://dx.doi.org/10.2196/pediatrics.8677
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30740590&dopt=Abstract
https://www.jmir.org/2011/4/e126/
http://dx.doi.org/10.2196/jmir.1923
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22209829&dopt=Abstract
http://europepmc.org/abstract/MED/31608981
http://dx.doi.org/10.1002/14651858.CD013447
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31608981&dopt=Abstract
https://mhealth.jmir.org/2021/1/e21244
http://dx.doi.org/10.2196/21244
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33439136&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

