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Abstract

Background: Social messaging strategies such as SM S text messaging and radio are promising avenues for health promotion
and behavior change in low- to middle-income settings. However, evidence of their acceptability, feasibility, and impact in the
context of young women'’s health and micronutrient deficiencies is lacking.

Objective: Thisstudy aimed to evaluate the feasibility of an automated 2-way text messaging intervention nested in an ongoing
preconception health trial, the Healthy Life Trajectories Initiative (HeLTI; HeLTI Bukhali) in Soweto, South Africa. Second, we
aimed to evaluate the acceptability of a health promotion radio serial, which aired concurrently in the region.

Methods: In this feasibility study, 120 participants enrolled in HeL Tl Bukhali between November 2020 and February 2021
received the 6-month 2-way text messaging intervention. Quantitative and qualitative data on intervention acceptability, usability,
interaction, perceived benefit, and fidelity were collected during 5 focus group discussions (FGDs) and from study data logs.
During the FGDs, datawere collected on the acceptability of theradio serial. Following the text messaging intervention, capillary
hemoglobin levels were assessed, and a participant questionnaire provided information on adherence and attitudes toward
supplements. The text messaging control group comprised the first 120 women recruited from November 2019 to February 2020,
who received the Bukhali intervention but not the text messages. Statistical significance testing and a linear mixed model were
used for indicative effect comparisons between the text message—receiving and control groups.

Results: The text messaging intervention was found to be acceptable and to have perceived benefits, including being reminded
to take supplements, gaining knowledge, and feeling supported by the study team. The use of the 2-way text messaging reply
function was limited, with only a 10.8% (13/120) response rate by week 24. Barriers to replying included a lack of interest or
phone credit and technical issues. Regarding the indicative effect, participants receiving the text messages had higher self-reported
adherence at follow-up than the text messaging control group (42/63, 67% vs 33/85, 39% taking supplements every time; P=.02),
and altitude-adjusted hemogl obin increased more between baseline and follow-up in the SM S text message—receiving group than
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in the text messaging control group (1.03, 95% CI 0.49-1.57; P<.001). The radio serial content was acceptable, although few
participants reported exposure before the FGD.

Conclusions: Women reported that the text messaging intervention was useful and described the benefits of receiving the
messages. Examination of hemoglobin status indicated a promising beneficial effect of text messaging support on adherence to
micronutrient supplementation, requiring further exploration through randomized controlled studies. Health promotion through
radio and text messages were both found to be acceptabl e, although more research into the radio serial reach among young women

is needed.
Trial Registration:

(IMIR Form Res 2022;6(8):€37309) doi: 10.2196/37309

Pan African Clinical Trials Registry (PACTR) PACTR201903750173871; https://tinyurl.com/4x6n32ff
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Introduction

Background

Women’s health and nutritional status before and during
pregnancy are increasingly being identified as important
determinants of their future health, pregnancy success, and the
health of the next generation [1]. However, across high-,
middle-, and low-income countries, both over- and
undernutrition remain prevalent before and during pregnancy,
and nonadherence to nutritional recommendations is a global
issue [1-7]. Micronutrient deficiencies persist in South Africa,
with anemia affecting 23% to 31% of women of reproductive
agein urban settings[8,9]. In thiscontext, preconception health
and its consequences have also been identified as important
knowledge gaps among young women [10].

Using digital spaces for health promotion and health behavior
change is an increasing globa phenomenon. In South Africa,
radio is the most consumed form of media, with an estimated
37.8 million weekly listeners, of whom approximately 30%
listen via mobile phones [11]. Although radio messaging has
shown promise for improving health knowledge [12], health
behavior changes may be more effectively achieved when
messaging is targeted to specific population subgroups and
tailored to the needs of the individual [13].

SMS text messaging interventions are a potential avenue for
providing targeted and tailored behavior change support,
reinforced by the high level of mobile phone penetration in
many low- to middle-income settings. For example,
approximately 96% of householdsin South Africain 2018 had
a mobile phone, and of the country’s population, 82% were
estimated to have a smartphone subscription (smartphone
penetration) [14]. Increasing data support the use of various
SMS text messaging interventions to improve appointment
attendance, medication adherence, and risk-related behavior
change, mostly in the context of chronic diseases [15-19].
However, systematic reviews from low- to middie-income
countries have found mixed or inconclusive evidence of the
impact of SMS text messaging interventions, which are often
not explicitly designed using behavior change theory [20-22].
In South Africa, SM S text messaging interventions have shown
highly promising results for HIV care adherence, support, and
education [23-25], as well as for pregnant and postpartum
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women, through the National MomConnect SM S text message
health messaging program [26,27]. Data from high-income
settings suggest that a 2-way SM S text messaging intervention
can support nutritional behavior change, resulting in weight
loss and maintenance in the postpartum period [28], and that a
mobile app can effectively improve preconception nutrition
[29]. However, to the best of our knowledge, the use of SMS
text messaging to improve nutritional status during the
preconception period has not been previously explored.
Objectives

The main aim of this study was to evaluate the feasibility of a
tailored 6-month SMS text messaging intervention to support
adherence to preconception micronutrient supplementation in
women enrolled in the Healthy Life Trajectories Initiative
(HeLTI) Bukhali trial, a complex preconception health trial in
Soweto, South Africa. This included an evaluation of the
acceptability, usability, perceived benefit, fidelity, cost, and
indicative effects of the SMS text messaging intervention for
promoting supplement adherence. The second objective wasto
evaluate the acceptability of aradio serial and accompanying
Facebook page aimed at supporting health promationinthetrial
setting, which was aired toward the end of the SMS text
messaging intervention.

Methods

Setting and Population

This study was nested in the intervention group of the South
African site of the HelLTl Bukhali study, a randomized
controlled trial that aimed to eval uate amultifaceted intervention
for promoting the health of women of reproductive age (18-28
years) [30,31]. Similar trials are ongoing in Canada, India, and
China in collaboration with the World Health Organization.
HeLTI Bukhali isbased in Soweto, a historically disadvantaged
township bordering Johannesburg, with approximately 1.3
million residents, and recruitment started in 2018. The
intervention was delivered by research staff trained in healthy
conversation skills [32], who distributed educational resource
material and provide heath feedback in terms of BMI,
hemoglobin, blood pressure, hemoglobin A, to assess
hyperglycemia, HIV testing, and menta health and facilitated
sessionsto support improved health behaviors around nutrition,
physical activity, sleep, health monitoring (eg, HIV testing),
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and other goals identified by the participants. An aspect of the
HeLTl Bukhali intervention is the provision of
multimicronutrient supplements based on participants anemia
status. WWomen receive a supplement containing, among other
micronutrients, 27 mg iron twice per week if they are nonanemic
(capillary hemoglobin =12 g/dL) and daily if they are mildly
anemic (hemoglobin <12 g/dL ), with women who are severely
anemic (hemoglobin <7 g/dL) receiving referralsto receive the
current standard of care, comprising further assessment,
supplementation, and additional management as required. The
trial’s control group was contacted once a month through
telephone, SMS text message, or email to deliver information
on life skills not directly related to health and had access to
standard health services such as HIV and pregnancy testing.
The intervention and control arms of the trial wereincluded in
the trial program for a total of 18 months and were followed
throughout pregnancy and postpartum periods in case of
pregnancy within the 18-month time frame [31].

Soepnel et a

The exclusion criteria for HeLTI Bukhali were a diagnosis of
type 1 diabetes, cancer, or epilepsy; the presence of an
intellectual disability that hinders informed consent; and being
unwilling or unable to consent. For this feasibility study, only
women recruited into the preconception intervention group of
the trial were included. This study evaluated 2 distinct remote
media approaches (SMS text messaging and radio combined
with Facebook) in the sametrial.

As indicated in the timeline in Figure 1, the first 120 women
enrolled in HeL Tl Bukhali between November 1, 2020, and
February 2021, who consented to the SMS text messaging
substudy, received the SM S text messaging intervention. This
SMIStext message—receiving group was asked to participate in
this study’s focus group discussions (FGDs), in which the
acceptability of the health promotion radio seria was aso
evaluated.

Figure 1. Timeline of SMS text messaging feasibility study and airing of the radio serial in the context of the COVID-19 pandemic in South Africa

HelTI: Healthy Life Trajectory Initiative.

November 2019 February 2020 March 2020 June 2020

COVID-19 crisis  Data collection

starts in South  recommences
Africa. Lockdown in a stepwise

starts 26 March. manner.

Part\'cipalnts in
SMS text
messaging control
group initiate
HeLTl Bukhali

Follow-up participants
in SMS text messaging

control group; last
follow-up visit
December 2020

In addition, for the preliminary evaluation of the indicative
effect of the SMS text messaging intervention, a comparison
group receiving the Bukhali intervention but not receiving the
SMS text messages (SMS text messaging control group from
here on) comprised the first 120 women who were recruited to
the HeL Tl Bukhali intervention arm from November 2019
onward until the target sample size was attained without any
matching the SMS text message—receiving group. The time
frame of the SMS text messaging control group recruitment
was chosen to avoid seasonal variability in micronutrient status.
Thisalso avoided the mgjor hiatusin data collection in response
to the COVID-19 crisisthat started in March 2020. Follow-ups
for participants in the SMS text message—receiving and SMS
text messaging control groups were conducted between May
and October 2021 and May and December 2020, respectively.
Thedelaysinfollow-up in both groups werelargely attributable
to the COVID-19 pandemic.

https://formative.jmir.org/2022/8/e37309

Navember 2020

Phila Impilo Yakho Kangcono airs
on Ukhozi (March to June) and
Jozi FM (July to September)

February 2021 June to July 2020 Oct 2021

Y
Participants in SMS
text message-
receiving group
initiate HelTI Bukhali
trial

Data collection

halted due to

rising COVID-
18 cases.

Follow-up participants
in SMS text message-
receiving group; last
follow-up visit
September 2021.

TheHeLTI Bukhali Text Messaging I ntervention

The HeLTl Bukhali SMS text messaging intervention and
message bank were devel oped based on existing evidence and
the behavior change theory. Textbox 1 provides an overview
of the SMSintervention according to the TIDieR (Template for
I ntervention Description and Replication) checklist. The Health
Actions Process Approach (HAPA) [33] was the main guiding
theoretical approach for developing the SMS text message
library. The HAPA is a sociocognitive model encompassing 2
phases. the motivation phase, including outcome and risk
perception and sel f-efficacy, and the valitional phase, including
action-oriented processes such as action planning and
maintenance of self-efficacy. HAPA haspreviously been shown
to successfully inform medication adherence and UK-based
SMS text messaging interventions [28,34,35]. The message
bank was devel oped with input from young women in Soweto,
including lessons from formative work for HeL Tl Bukhali
around barriers to supplement use [31], and was tested for any
content or technical issues before this feasibility study.
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Textbox 1. Reporting of the Template for Intervention Description and Replication checklist items for the Healthy Life Trajectories Initiative (HeLTI)
Bukhali SM'S text messaging intervention.

Template for Intervention Description and Replication checklist item and brief description

Brief name

e  Thebrief nameisHelL Tl Bukhali SMS text messaging intervention.

Why

« A lack of adherence to micronutrient supplementation is a prevalent barrier to improving micronutrient deficiencies in the preconception
period. SM S text messaging interventions are accessible and have shown potential as a cost-effective avenue to support behavior changein
middle- and low-income settings. Therefore, this SM'S text messaging intervention aims to improve adherence to and knowledge around
micronutrient supplementsin women of reproductive age. Theintervention development is grounded in behavior change theory, specifically
the Health Action Process Approach.

What (materials)

« Theintervention consisted of comprised 48 SMS text messages delivered over the course of 24 weeks (2 per week). Messages were sent
around midday on varying days of the week, as programmed from the day of initial HeLTI Bukhali enrollment. In addition to an introductory
message, the 3 main types of SMS text messages were as follows: Health literacy messages. weekly educational messages on the contents
and potential benefits of the micronutrient supplement, how they work, potential side effects, the importance of a balanced diet, tips on
when to take the supplements, and how to remember them more easily Adherence messages: weekly 2-way messages querying whether
participants had taken their supplementsin the week (“did you take all your micronutrient pills thisweek?’); participants could reply “yes’
or “no,” prompting a second message asking the main reason for not taking the supplement if the answer was “no” (“I forgot, | ran out of
pills, the pills made me feel unwell, other”) Side effect—reporting messages: 2-way messages sent in weeks 2, 8, 13, and 20 instead of the
health literacy message, asking participantsif they had experienced any side effects from the supplements, to which participants could reply
“yes’ or “no,” and if they replied “yes,” a second message was sent asking which symptoms were present.

«  Themessage bank can be accessed from the corresponding author upon reasonable request. Participants were automatically supplied with
ZAR 5 prepaid airtime weekly, which sufficiently covered the cost of responding to an SM S text message through any available provider.
What (procedure)

« SMS text messages were automatically sent twice a week to participant phone numbers, using Twilio Inc, and airtime was supplied
automatically using FlickSwitch Control South Africa (Cape Town). The intervention evaluation was nested in the HeLTI South Africa
Bukhali trial, which evaluates a complex intervention (education, social support, behavior change, and micronutrient supplement) [30,31].
Both the SM S text message—receiving and SMS text messaging control groups received the intervention arm of HeL Tl Bukhali, although
the control arm did not receive the SMS text messaging intervention in any form. As part of the trial, multimicronutrient supplements are
provided based on the participants' anemia status (see Setting and Population section for more details).

Who provided

«  The SMStext messaging intervention was developed by the research team with input from young women in Soweto during the devel opment
phase. The delivery of the SM'S text messaging intervention was automated.

How

«  Themode of delivery was through SMS text messages. In the control group, no SM S text messages were delivered.

Where

« Theintervention was delivered through SMS text messages. Participants were based in Soweto, a historically disadvantaged township
bordering Johannesburg, with approximately 1.3 million residents.

When and how much

«  The SMStext messaging intervention was delivered to 120 participants newly enrolled in HeLTI Bukhali between November 1, 2020, and
February 2021 who additionally consented to the SM S text messaging substudy. The SM S text messaging intervention was delivered twice
weekly for 6 months at midday on varying days of the week, as automatically scheduled based on the day of the participants' initial enrollment
in HeLTI Bukhali. For the feasibility study, the last participant received the last message in August 2021. The SM'S text messaging control
group comprised 120 HeL TI Bukhali participantswho enrolled between November 2019 and February 2020, receiving the Bukhali intervention
but no SM S text messages.

Tailoring
o  The SMStext messaging intervention was not tailored to individual participants.
Modification

«  The SMStext messaging intervention was not modified during the course of the feasibility study.

https:/formative.jmir.org/2022/8/€37309 JMIR Form Res 2022 | vol. 6 | iss. 8| €37309 | p. 4

(page number not for citation purposes)


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

JMIR FORMATIVE RESEARCH

Soepnel et a

o  How well (planned)

«  How well (actua)
o  Seethe Results section.

«  Thefidelity of the planned intervention in terms of messagesreceived, airtimereceived, and presence of any technical errorswill be reviewed
using alog of the automated SM S text messaging and airtime delivery systems.

As described in Textbox 1, participants received 2 messages
every week for 24 weeks, with messages comprising health
literacy, adherence, and side effect reporting. From the time
participants were recruited to HelLTl Bukhali, SMS text
messages were sent and received using an automated SM S text
message delivery platfform—Twilio Inc. To avoid
nonparticipation in the 2-way SM S text messages because of a
lack of funds, participants were automatically supplied with 5
South African Rand (ZAR 5, around US $0.30) prepaid minutes
of phone credit (“airtime”) weekly, which sufficiently covered
the cost of responding to an SMS text message through any
available provider, using FlickSwitch SIM Control South Africa
(Cape Town). Thesuccessful delivery of the SM Stext messages
and airtime could be monitored through these respective
platforms and was eval uated through qualitative data collection.

https://formative.jmir.org/2022/8/e37309

The PhilaImpilo Yakho Kangcono Radio Serial

The Phila Impilo Yakho Kangcono (translating to “Live Your
Best Life") radio serial was designed as media support for the
HelLTI tria, and an overview based on the TIDieR checklist is
provided in Textbox 2. The weekly radio seria targeted young
people and aimed to promote well-being and hedlth. It wasaired
in isiZulu and English between March and June 2021 on a
Sunday youth show on Ukhozi FM, South Africa’slargest radio
station, and on Jozi FM, alocal radio station popular in Soweto,
from July to September 2021. An associated Facebook page
was created and referred to in the radio episodes [36]. The
content of each episode was designed by an independent
production team working with and guided by young adults (both
men and women) from Soweto and the research team.
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Textbox 2. Reporting of Template for Intervention Description and Replication checklist items for the Phila Impilo Yakho Kangcono radio serial
intervention.

Template for Intervention Description and Replication checklist item and brief description

Brief name

«  Thebrief nameisthe PhilaImpilo Yakho Kangcono radio serial.

Why

«  Preconception health and its significance are important knowledge gaps among young women, and radio is one of the most consumed forms
of media in South Africa. Therefore, population-based health promotion through radio could be an accessible way of increasing health
awareness and well-being among young people in South Africa.

What (materials)

«  Theintervention comprised 11 radio seria episodes of 15 to 20 minutes in English and isiZulu, designed to cover health and well-being
topics identified as important by youth, such as mental health (eg, suicide and depression), diabetes, gender-based violence, hypertension,
HIV, healthy food, and community gardens. | n addition, an associated Facebook page was created to promote the radio serial and for listeners
to comment and catch up on missed episodes. Each of the radio serial episodes can be accessed on the Facebook page, which is fully
accessible to the public [36].

What (procedure)

« Theradio serial was aired weekly on 2 radio stations—Ukhozi FM (South Africa’s largest radio station with a listener base of around 8
million people) and Jozi FM (alocal radio station popular in Soweto)—with referral to the associated Facebook page.

Who provided

« Theintervention was delivered over the radio and therefore not provided by individual care providers.

How

«  Themode of delivery wasradio (and Facebook), designed as a mediacampaign to be delivered on apopulation level rather than toindividua
participants.

Where
«  Theintervention was delivered through radio on Ukhozi FM and Jozi FM and through the associated Facebook page.

When and how much

« Theradioserial aired once aweek at 2:30 PM on Sundays from March to June 2021 on Ukhozi FM and at 10:30 AM from July to September
2021 on Jozi FM.

Tailoring

o  Theradio seria was not personalized or tailored.

Modification

«  Theintervention was not modified over the course of the study.

How well (planned)
« Not applicable.

How well (actual)
« Not applicable.

Ethics Approval

Outcomes

The human research ethics committee (Medical) at the
University of Witwatersrand approved this study (M171137
and M1811111). Participants gave written informed consent
before enrollment into the study and provided additional written
informed consent before participating in the recorded FGDs.

https://formative.jmir.org/2022/8/e37309

This mixed methods study adopted a parallel-convergent
approach, using a combination of quantitative and qualitative
data sourcesto addressfeasibility outcomes[37]. Theframework
for evaluating young women’s perceptions of the HeL T1 Bukhali
SMS text messaging intervention and the radio seria and
associated Facebook pagesare outlined in Table 1 and are based
on the existing literature on process evaluation [38,39]. The
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main outcomes of interest for eval uating women'’s perceptions
of the SMS text messaging intervention were acceptability,
usability and level of interaction, perceived benefit, intervention
cost and fidelity, and indicative effects. For the Phila Impilo

Table 1. Main outcomes and data sources for the study.

Soepnel et a

Yakho Kangcono radio serial and associated Facebook page,
the main outcome was the acceptability of the radio serial and
the associated Facebook page.

Objective

Main question addressed

Data source

Objective 1: feasibility of Healthy Life Trajectories I nitiative Bukhali SM S text messaging intervention

Acceptability .

Usability and interaction

Perceived benefit .

Fidelity of intervention .
delivery

Cost of intervention deliv-
ery

Indicative effect .

To what extent was the intervention delivery agreeable
and acceptable to participants?

To what extent could the intervention be used and was
the intervention used adequately by the participants?

What were the perceived benefits of the intervention?
Werethere any unintended conseguences of theinterven-
tion?

To what extent was the intervention delivered as de-
signed?

What costs were associated with intervention delivery?

What are the indicative effects of theintervention on self-
reported adherence, attitudes toward micronutrient sup-
plements, and hemoglobin level at follow-up?

Objective 2: acceptability of the Phila Impilo Yakho Kangcono radio serial

Acceptability .

To what extent was the intervention delivery agreeable
and acceptable to participants?
To what extent had participants been exposed to theradio

Qualitative data from FGDs® with participants

Datalog of the number of participants using the 2-
way SM S text messaging system throughout the 6-
month intervention; qualitative datafrom FGDswith
participants

Qualitative data from FGDs with participants

Log of messages received, airtime received, and
technical errors

Log of cost of intervention

Quantitative baseline and follow-up hemoglobin
values, quantitative surveys of attitudes to micronu-
trient supplements at follow-up

Qualitative data from FGDs with participants

seria?

8 GD: focus group discussion.

Data Collection

Hel Tl Bukhali Text Messaging | ntervention

Qualitative data on the acceptability, usability, interaction with,
and perceived benefit of the SMS text messaging intervention
were collected during 5 FGDs, including 2 to 9 participants.
These were conducted by trained research staff from Soweto
using a topic guide developed by the research team and were
organized and attended by LMS. Participants were invited at
random from those receiving SM'S text message notifications
4 to 8 months after the initiation of the study. Refusals to
participate in the FGDs were because of having moved away
from Soweto, having other commitments, or being ill on the
day of the FGD. Refreshmentswere provided at the FGD, which
took 1 to 2 hours. The FGDs were conducted in English and in
the participants’ preferred language and were audio recorded
(Philips Digital Voice Recorder DV T4110 and DV T1150). The
recordings were transcribed verbatim but were anonymized and
trandated into English where necessary.

To evaluate the indicative effect of SMS text messaging
intervention, data were captured and managed using REDCap
(Research Electronic Data Capture; Vanderbilt University) [40].
Datawere collected by trained research assistants at the research

https://formative.jmir.org/2022/8/e37309

unit in Soweto. At baseline, avalidated questionnaire was used
to gather information on participant age, attitudes toward and
confidence in supplement use, parity, country in which the
participant was born, their home language, education level,
employment status, and food security [41]. Participants were
categorized as at risk of food insecurity if they answered yesto
one of the 3 questionsin thefood security questionnaire (* Does
your household ever run out of money to buy food?’; “Do you
ever cut the size of meals or skip meals because there is not
enough money to buy food?’; “ Do you go to bed hungry because
there is not enough money to buy food?") and as food insecure
if they answered yes to =2 of the questions, as previously
described in our setting [42].

At afollow-up visit conducted approximately 6 months after
initial recruitment for both the SMS text message—receiving
and SMS text messaging control groups, a questionnaire was
used to gather data on self-reported adherence to the
micronutrient supplements (1=I never took them to 5=I took
them every time), participants perceived understanding of the
condition of anemia, perceived health improvement because of
the supplement, fears and side effects rel ated to the supplement,
and main reasonsfor not taking the supplement. At both baseline
and follow-up, hemoglobin levels were measured using a
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Hemocue 201 device. As Soweto is situated >1700 m above
sea level, hemoglobin was dtitude adjusted by 0.5 g/dL,
according to the World Health Organization recommendation
[43], as has previously been evaluated in our setting [44]. The
difference in hemoglobin levels from baseline to follow-up
(Ahemoglobin) was calculated (hemoglobin follow-up —
hemoglobin baseline).

Data obtained from the log of the automated SMS text
messaging system also provided information on participant
interaction with theintervention (rate of responseto 2-way SMS
text messaging features) and intervention fidelity (number of
messages successfully received, technical failures, and airtime
received by participants). The study records provided
information on the total intervention costs per participant.

Phila I mpilo Yakho Kangcono Radio Serial

During the 5 FGDs described in detail previoudy, all
participants played 1 to 2 episodes of the Phila Impilo Yakho
Kangcono radio serial and were shown the associated Facebook
page to ensure exposure among all participants. Subsequently,
datawere collected on the acceptability of theradio serial. These
data were recorded and transcribed as described previoudly.

Data Analysis

Qualitative dataanalysiswasinformed by thethematic analysis
methods described by Braun and Clarke [45]. The analytic
process and presentation of results followed the phases set out
in the framework method, which is a codebook approach to
thematic analysis [46]. The coding of transcripts combined a
deductive approach based on the study objectives and the
adapted process eval uation framework [38,39] outlined in Table
1, withinductive analysisto allow for flexibility in incorporating
unforeseen findings. LMS read the transcripts to familiarize
herself with the data. The initial coding of the transcripts was
completed by LM S using MAXQDA software (version 20.4.1;
VERBI GmbH), and preliminary themes and framework
matrices were reviewed by and discussed with LIW, SK, and
MM to refine the analysis.

Quantitative data analysiswas performed using STATA (version
13.0, StataCorp). Baseline characteristicsand SM Stext message
response data were described as numbers and percentages for
categorical variables and mean and SD or median and IQR for
continuous variables. Outcomes at the 6-month visit, including
change in hemoglobin from baseline (Ahemogl obin) and change
in anemia status, were compared between the participants
receiving SMS text messages and the SMS text messaging
control group using the Student t test (2-tailed) or Wilcoxon

https://formative.jmir.org/2022/8/e37309
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rank-sum test, depending on the normality of the data. The
baseline characteristics of participants lost to follow-up in the
SMS text message—receiving and SM S text messaging control
groups were described and compared with followed-up
participants using statistical significance testing. Mixed linear
modeling was used to explore the time point—adjusted
association among altitude-adjusted hemoglobin, intervention
exposure, time from baseline to follow-up, and the interaction
between intervention exposure and time. A second, adjusted
model was run adding variables that were statistically
significantly different between the SM Stext message—receiving
and SM S text messaging control groups at baseline.

Results

TheHelLTI Bukhali Text Messaging I ntervention

Participant Baseline Characteristics

Figure 2 shows the participants of this study. For the SM S text
messaging intervention, 72.5% (87/120) of participants in the
SMS text message—receiving group and 81.7% (98/120) of
participants in the SM S text messaging control group had their
data collected at the follow-up visit. Of these, 90.8% (79/87)
in the SM'S text message—receiving group and 90.8% (89/98)
in the SM S text messaging control group had hemoglobin data
avalable from their follow-up visits. Reasons for loss to
follow-up included withdrawal from HelLTl Bukhali (not
specifically from the SMS text messaging substudy; 17/240,
7.1%; 13/120, 10.8%, in the SM S text message—receiving, and
4/120, 3.3%, in the SMS text messaging control group) and
relocation or an inability to trace (38/240, 15.8%). The main
baseline characteristics in the followed-up versus lost to
follow-up group are provided in Table S1 in Multimedia
Appendix 1, and the only statistically significant difference
between these 2 groups was the number of participantsbornin
South Africa (185/185, 100%, in the followed group vs 53/55,
96%, in the lost to follow-up group).

Table 2 shows the main baseline characteristics of the study
participants. The median age was 21.5 (IQR 19-24) years, and
30.8% (74/240) of the participants had anemia (hemoglobin
<11.9) a basdline. More SMS text message-receiving
participants were unemployed and fewer had graduated from
high school than the SMS text messaging control group
participants. Moreover, the number of participants with mild
or severe anemia at baseline was higher in the SMS text
message—teceiving group than in the SMS text messaging
control group (50/120, 41.7% vs 24/120, 20%).
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Figure 2. Overview of study participants during the feasibility study. HeLTI: Healthy Life Trajectory Initiative.

Allocation to preconception intervention arm
of HelTI South Africa

November 2019 to February 2020 ‘ l November 2020 to February 2021 ]
! i
SMS text messaging control group SMS text message-receiving
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Loss to follow-up (n=33)
Loss to follow-up (n=22) - Withdrawal (n=13)
- Withdrawal (n=4) . - Inability to trace or relocated (n= 20)
- Inability to trace or relocated (n= 18)
v
Any data collected at follow-up visit Any data collected at follow-up visit Participated in 1 of 5
(n=38) (n=87) Focus Group Discussions
Data on Hemoglobin n=89 Data on Hemoglobin n=79 about SMS and radio serial
Any survey data n=94 Any survey data n=72 (total n=28)
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Table 2. Baseline characteristics of participants from Healthy Life Trajectories Initiative Bukhali assigned to the SM'S text messaging or SMS text
messaging control groupsin the SM S text messaging intervention study (N=240).

Characteristics All Receiving SMStext messages SMS text messaging control P value
(n=120) (n=120)
Age (years), median (IQR) 21.5(19-24) 22 (20-25) 21 (19-24) 07
Hemoglobin altitude adjusted (g/dL), median ~ 12.4 (11.7-13.6) 12.2 (11.5-13.2) 12.6 (12.1-13.8) <.001”
(IQR)
Anemia status, n (%)
212 166 (69.2) 70 (58.3) 96 (80) 001°
7-11.9 72 (30) 48 (40) 24.(2) 001°
<7 2(0.8) 2(17) 0(0) 001P
BMI, median (IQR) 23.7 (20.8-28.1) 24.4(21.3-29.1) 22.6 (20.2-27.8) .05
Weight status, n (%)
Underweight 21(8.8) 8(6.7) 13 (10.8) 18
Normal weight 124 (51.7) 58 (48.3) 66 (55.0) 18
Overweight or obese 95 (39.6) 54 (45.0) 41 (34.2) .18
Attitudes toward supplementsat baseline, n (%)
How sureareyou that you will be ableto take all or most of your supplements as directed?
Not at all 1(0.6) 0(0) 1(1.8) 24
Somewhat sure 11 (6.4) 6 (5.3 5(8.8) .24
Very or extremely sure 159 (93) 108 (94.7) 51 (89.5) .24
How sureareyou that the supplementswill have a positive effect on your health?
Not at all 4(2.3) 2(L8) 2(35) 67
Somewhat sure 28 (16.4) 20 (17.5) 8(14) 67
Very or extremely sure 139 (81.3) 92 (80.7) 47 (82.5) .67
Demographic characteristics, n (%)
Previouslive births
0 132 (55.2) 59 (49.6) 73 (60.8) 21
1 76 (31.8) 42 (35.3) 34(28.3) 21
22 31 (13.0) 18 (15.1) 13(10.8) 21
Born in South Africa 239 (99.6) 119 (99.2) 120 (100) 32
Unemployed (and not studying) 184 (76.7) 99 (82.5) 85 (70.8) 03P
Graduated high school 145 (60.4) 64 (53.3) 81 (67.5) .03°
Food security®
Atrisk (1) 55 (22.9) 29 (24.2) 26 (21.7) 71
Food insecure (=2) 86 (35.8) 40 (33.3) 46 (38.3) 71
Current frequent smoker 30(12.5) 15(12.5) 15 (12.5) 49
Smoked in the past year 54 (22.5) 23(19.2) 31(25.8) 22

#Total sample n=171; SM S text messaging group n=114; SMS text messaging control group n=57.

BIndicates a statiti cally significant difference between the SM S text message—receiving and control groups at P<.05 using a Mann-Whitney U test for
continuous outcomes and chi-square statistic or Fisher exact test (if cell count <5) for categorical outcomes.

“Total sample n=239; SM S text messaging group n=119; SM'S text messaging control group n=120.
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Objective 1: Feasihility of the Bukhali Text Messaging

I ntervention

Acceptability

In terms of acceptability, participants liked receiving SM S text
messages on their phones, which they expressed using
frequently, and reported that the content was acceptable (Table
3).

The participants suggested changes that would make the SMS
text messages more acceptable and useful. For example,
participants suggested sending SMS text messages earlier in

https://formative.jmir.org/2022/8/e37309

Soepnel et a

the morning and on days when they had to take micronutrient
supplements (such asMondays). Participantstaking adaily dose
of micronutrient supplements expressed the potential added
value of receiving reminder messages every day. However,
some participants described adherence messages as repetitive,
resulting in them not always being read. Although some
participants expressed that the health literacy messages were
too long, others liked them and described reading them in full.
Participants gave suggestions unique to their persona
preferences and needs, such as recelving messages at night or
preferring phone calls.

JMIR Form Res 2022 | vol. 6 | iss. 8| €37309 | p. 11
(page number not for citation purposes)


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

JMIR FORMATIVE RESEARCH

Soepnel et a

Table 3. Qualitative evaluation of the acceptability of the Healthy Life Trajectories Initiative Bukhali SM'S text messaging intervention®,

Acceptability

Quotes

Timing
In support (positive)

The timing of receiving the messages
was acceptable

Against (negative)

Receiving the SM S text message at
midday or later in the day wastoo late

Participants wanted to receive the
message on Monday when they take
their supplement

Other participants had personal timing
preferences

Suggested adaptations

To receive the messages early in the
morning and on Mondays

Frequency
In support (positive)

Receiving messages twice aweek was
acceptable

Against (negative)
Receiving messages twice aweek was
not enough

Suggested adaptations

To receive the messages every day,
particularly for those taking their sup-
plements daily

However, some expressed that receiv-
ing the same messages every day would
be too repetitive

Content
In support (positive)

The content was found to be easy to
understand

Against (negative)

The repetitive nature of the adherence
to SM'S text messages was found bor-
ing

“1 think it's fine, there's nothing wrong with the timing...It asks you questions about the sup-
plements and then tell you what the supplements provide you with, so | think it doesn’t cause
any harm” [FGDb 1]

“Whatever time | get the notification | read it and see what it contains, then I’'m fine, | don’t
see anything wrong.” [FGD 1]

“1 think it's the perfect time because they usually send an SMSin the morning.” [FGD 2]

“1 think mornings are better because you know that when you wake up, after breakfast you
take it [micronutrient supplements].” [FGD 5]
“[I receive the SMS] around 12 and you find that | amin class.”

“For me the one that | want for the morning is the Monday one because when I’'m from the
weekend, | don’t want to lie, | forget.” [FGD 3]

“1 prefer night time because | just take it before bed time then sleep.” [FGD 5]

“They should input it on time and not input it late, they should send it at around seven” [FGD
3

“I think they should send them Mondays and Wednesdays around 9, if you forgot, that will be
areminder that ‘| was supposed to take my supplements” [FGD 1]

“I think it's fine, because you have to take them twice aweek. So yes, it's OK.” [FGD 4]
“it was actually a good thing getting them twice aweek.” [FGD 2]
“I think twice aweek it's perfect.” [FGD 2]

“I think it'stoo little” [FGD 3]
“1 wish they would send those every day” [FGD 1]

“At least every day, for me.” [FGD 3]

“You should take them every day if your iron islow, so the SMS's should aso come every
day. If your ironis OK; they should comein on your designated days to take the supplements.”
[FGD 5]

“Sometimes the SMS's say the same thing; so do you think it's right that we get those every
day?’ [FGD 5]

“They are OK; even the explanation is straight forward.” [FGD 5]
“The English they useis simple, they don’t use bombastic...” [FGD 5]
“Itis self-explanatory and not complicated English.” [FGD 4]

“The language is understandable” [FGD 2]

“They sent the very same thing over and over so...no man!” [FGD 5]
“Sometimes it was boring me, to be honest it was boring me. You do the same thing all the
time” [FGD 3]
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Acceptability Quotes

Suggested adaptations

To vary the phrasing of the adherence _c
message from day to day (although

some repetitiveness isinherent to the
nature of these messages)

Length
In support (positive)

Thelength of the messageswas accept-  «
able

“Thelength is not that much, likeit's very convenient, it doesn’t even take much of your time
whereby you like now you have to sit down and read.” [FGD 2]

o “l think the long information is better.” [FGD 2]

Against (negative)

The information messages were too .
long .
[FGD 1]

“What | disliked isthat they were lengthy.” [FGD 5]
“When you aretired from school and all the studying then you receive along text...itsdraining.”

«  “Sometimesthey send lengthier ones and maybe you are busy so | didn’t like those.” [FGD 5]

Suggested adaptations

To shorten the information messages ~ «
or split them into multiple messages ~ «

“They should keep it brief and straight forward.” [FGD 5]
“They should try and limit it and make sure they stick to the relevant key points and not add

anything else” [FGD 5]
« “Soinstead of sending onelong message, they could send two different messages, one imme-
diately after the other.” [FGD 1]

3\ain conclusion: The intervention was found to be acceptable, easy to understand, and delivered through an acceptable medium; however, opinions
differed according to personal preference and needs on frequency, timing, and length of the messages.

bFGD: focus group discussion.

CIndicates a suggested adaptation formulated by the study team inferred from the presented evidence from the FGD but without direct supporting

evidence from the participants.

I nteraction and Usability

On the basis of quantitative analysis of the data log of
participants’ use of the 2-way SM S text messaging system, the
participants’ interactions with the 2-way SMS text messaging
intervention in terms of response rate were low, with only 59.2%
(71/120) of participants replying to any 1 message (Figure 3).
Use declined over the 6 months of the intervention, and 10.8%
(13/120) of participants still receiving messages replied in week
24,

https://formative.jmir.org/2022/8/e37309

RenderX

In the FGDs, participants described their main reasons for not
using thereply function as being too busy, lack of interest, lack
of airtime, not understanding whether they were required to
reply, and a technical error (Table 4). Participants expressed
that a fuller explanation of the reply function and the received
weekly prepaid airtime was needed. Similarly, participants
expressed that being too busy, alack of interest, and technical
issueswerethe main barriersto receiving and reading SM Stext
messages. In terms of technical issues, some participants
received the message in 2 parts or only received half of the
message, possibly because of the length of some of the health

literacy messages.

JMIR Form Res 2022 | vol. 6 | iss. 8| €37309 | p. 13
(page number not for citation purposes)


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

JMIR FORMATIVE RESEARCH

Soepnel et a

Figure 3. Use of 2-way SMS text messaging system by the number of SM S text message respondents and response rate by week.

120 participants to receive 2-way SMS
text messages for 24 weeks

59.2%

Responded to any
message (n=71)

No response
(n=49)

Messages responded to: 4 (2-9)
(maximum 28, median IQR)

Side effect messages responded to: 0(0-1)
(maximum 4, median IQR)

Adherence messages responded to: 3(2-9)
(maximum 24, median IQR)

SMS text message response rate by week

40

30

25

20

15

10

Participants responding (%)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

https:/formative.jmir.org/2022/8/€37309

XSL-FO

RenderX

Week

JMIR Form Res 2022 | vol. 6 | iss. 8| €37309 | p. 14
(page number not for citation purposes)


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

JMIR FORMATIVE RESEARCH Soepnel et a

Table4. Qualitative evaluation of the usability of and interaction with the Healthy Life Trajectories Initiative Bukhali SM S text messaging intervention?,

Usability and interaction Quotes

Receiving and reading
In support of (positive)

The SMStext message reached and wasread by participants «  «| gways read them.” [FGDP 1]

. “Yeahevery timel got the message | read everything that iswritten oniit.”
[FGD 2]
o “If | saw that it isadifferent message I'd read the message.” [FGD 2]

Against (negative)

Reasons for not reading the SMStext messagesincluded «  “l won'tlie, when| aminclass| just ook at it and just put it back in my
being too busy, loss of interest, and technical issuesin re- pocket.” [FGD 5]
celving the SM S text messages « “l read themin thefirst week. | had the energy to; | would even sit down

for it. But after that, no.” [FGD 5]
e “Thephonel used to receivethe SMS'sisbroken, so...I no longer received
the SMS's’ [FGD 1]
Suggested adaptations

To send SM S text messages at amore convenient time (eg, c
earlier in the morning)

To resolve technical problems and unearthing and solving —
individual participants’ technical problems by asking for
regular feedback about this

Responding
In support of (positive)
The respond function was used by some participants « “Evenif | don't have airtime | make a plan and respond because | know if
| don’t respond and | have taken them it won't be OK.” [FGD 4]
Against (negative)
There was limited uptake for replying to the SM S text « “lonlyrepliedtwice; al the other times | would just use the airtime for my

messages own good.” [FGD 5]
o “lI'don'tlook to check if I can reply or something. | don’t reply anyway.”
[FGD 3]
The main reasons for not replying were being busy, lack  «  “What prevented mefrom replying wasthat | would receivethe SMSwhile
of interest, lack of airtime®, atechnical error, and not un- I aminclassand | can't reply and by thetime | get home; | havelost interest
derstanding whether it is necessary to reply inthe SMS” [FGD 9] o _
o “ldidn't have time. And sometimesit was boring me.” [FGD 3]

«  “Sometimestheairtime disappearsto your airtime advances payments before
you can reply” [FGD 5]

o “lusedtorespond but | can't anymore, it just says error.” [FGD 1]

. “That iswherel struggle to understand if they really want usto reply or
you just leaveit likethat?’ [FGD 1]

Suggested adaptations
To justify and explain the reply function at the start of the «  “I think that you should explain...what should we reply? We must under-
intervention stand, you must give us the explanation.” [FGD 3]

To improve participant knowledge and understanding of ~ —
the reply function and the airtime received at the start of
the intervention, possibly through a short training session

To encourage participants to reply later even if they are —
busy at the moment of receiving the SM'S text messages

To evaluate the usefulness of the reply function in this —
setting

3\ain conclusion: Although participants reported reading the SM S text messages, technical issues, alack of time, and missing information werebarriers
to intervention usability, and participants expressed their use of the reply function was limited.

bFGD: focus group discussion.
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CIndicates a suggested adaptation formulated by the study team inferred from the presented evidence from the FGD but without direct supporting

evidence from the participants.
dphone credit per minute.

Perceived Benefits Versus Unintended Consequences

Participants described experiencing benefits from the
intervention, including feeling supported by the study team,
being reminded to take the micronutrient supplements, and
learning new concepts from the health literacy messages (Table
5). Unintended consequences associ ated with the health literacy
messages that were described included feelings of fear about
the information in the side effect messages and feeling
patronized (made to feel “stupid”) by the messages. This may

https://formative.jmir.org/2022/8/e37309

be because the SM S text messages reinforce content from the
HelL Tl Bukhali resources, and for participants with limited
health literacy, this may feel that it highlights their lack of
knowledge and understanding.

In general, participants did not feel the need to respond to the
messages, although positive feelings about communicating
through the reply function were expressed by one participant.
In addition, some participants expressed feeling guilty for not
responding to the messages or feeling like they might have been
judged if they replied that they had not taken their supplements.
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Table 5. Qualitative evaluation of the perceived benefits and consequences of the HeL TI? Bukhali SM'S text messaging interventi on®.

Perceived benefits vs consequences Quotes

Overall intervention

In support of (positive)

The intervention helped participants feel supported «  «They make me feel like they care” [FGDE 4]
by the study team o “Iliked it because it showed that you do follow up, you are not just giving us the
supplements only.” [FGD 5]
«  “They show that they want to be apart of this so that they can help us so that we
can be focused and remember” [FGD 3]

Suggested adaptations

To expand the SMS text messaging servicetofacili- «  “If they can create a WhatsApp number where we can text them.” [FGD 5]
tate additional communication to address questions, «  “They must send me an SMSthat by this date, we are going to be able to bring
monitoring of side effects, and delivery of the supple- you your supplements.” [FGD 3]

ments «  “Tomonitor [side effects] and...where it has boosted you so far” [FGD 3]

Receiving health literacy messages

In support of (positive)

Thehealth literacy messageswerefoundtobeeduca «  “I am happy about it. It teaches me how to balance my diet, supplements and
tional and filled a knowledge gap things like that” [FGD 1]
« “the SMS'stell you exactly what they are for and what they do and help with”
[FGD 4]
« “l actualy got to learn the names of vitamins...for me it was exciting” [FGD 4]

. “Atclinicsor wherever they don't give usthat much information. Now you know
that even the small things that you can be able to plant yourself you can be able
to get iron and be sharp.” [FGD 3] “I think twice aweek it's perfect.” [FGD 2]

Against (negative)

An unintended consequence of the health literacy « “I think they should cut out the side effects one because sometimesiit's scarier

messages was feelings of fear about side effects to know that the medication you are about to take, you might come across this
situation and that situation...might stop people from taking the supplements’
[FGD 1]

Anoverlap betweenthe health literacy messagesand «  “Because we aready have the pamphlets; you make usfeel like we are stupid by

HeL Tl intervention resources was disadvantageous repeating the same thing; so | don’t like reading the same thing repetitively.”
[FGD 5]

Suggested adaptations
To review the phrasing of side effect messagesfor  __d

fear-inducing language and adapt where necessary

To ensure information messages complement and  ~ —
refer to HeL T intervention resources

To additionally disseminate the health literacy mes- «  “Community health workers...with people, if someone knocks, you open for them
sagesthrough platforms such as social media, televi- and give them your attention, and then they educate.” [FGD 1]
sion, and word of mouth «  “Everything that thereis on Facebook, | look at it.” [FGD 1]

Receiving adherence messages
In support of (positive)

Participants expressed that the adherence messages «  “They were helpful because sometimes you forget to take them but when you
were an effective reminder receive the message you remember.” [FGD 5]
o “Wedon't receive them anymore and it shows because | forget to take them, but
yes, they were areminder.” [FGD 4]
« “Andalso, our lives are busy, alot so the SM'S sometimes reminds you that you
have to wake up, do like thisand like this and like this.” [FGD 3]

Against (negative)

The repetitive nature of the adherence messagewas «  “Theinformation onel read, but the other onel don't seeit as necessary...because
not found useful it'sthe same thing.” [FGD 3]
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Perceived benefits vs consequences

Quotes

Suggested adaptations
(Please see above for suggestions for improved ac-
ceptability for adherence messages)
Responding to adherence messages
In support of (positive)

Being able to reply to the messages felt beneficial
for some
Against (negative)

Other participants did not perceive a benefit to re-
sponding to the messages

An unintended consequence of the response option
wasfeelings of guilt and judgment for not responding
or taking supplements

(Please see above for suggestions for improved acceptability for adherence mes-
sages)

“1 aso feel good letting them know that | am taking the supplements.” [FGD 4]

“Why should | haveto reply?’ [FGD 3]
“1 felt no type of way.” [FGD 3]

“Because of that part that you cannot answer, you seem like a person who is not
cooperative, but you do want to cooperate it’s just that you don’'t have what they
require [airtime].” [FGD 4]

“1 felt like they would judge me and say 1’d ruin my body...When | didn’t take
the supplements| felt abit odd because | did not want to disappoint them.” [FGD

4

Suggested adaptations

To justify and explain the reply function at the start ~ «
of theintervention

To assess the need for areply function inthisinter- —
vention

To thoroughly explain the nonjudgmental nature of —
thereply function, which isintended to help the par-
ticipant.

“1 think that you should explain...what should we reply? We must understand,
you must give us the explanation.” [FGD 3]

8HeLTI: Healthy Life Trajectories Initiative.

BMain conclusion: Participants perceived practical, supportive, and educational benefits to receiving SMS text messages; however, there was little
perceived benefit for the response option, and feelings of worry and fear were unintended consequences associated with the intervention.

°FGD: focus group discussion.

Yindicates a suggested adaptation formulated by the study team inferred from the presented evidence from the FGD but without direct supporting

evidence from the participants.

Fidelity and Cost of I ntervention Delivery

On the basis of the quantitative data log of received messages,
airtime, and technical errors, there was only one participant to
whom the SM S text messages were not delivered as intended
because of atechnical error, which was resolved at week 16 of
the 24 weeks after updating the participant’s number and
provider. As indicated in Table 4, in the FGDs, participants
sometimes reported receiving messages in 2 parts or only
receiving half a message, particulally when using
nonsmartphone models. Some also reported having technical
problems when trying to reply to the message. However, the
exact cause or number of cases in which this occurred could
not be determined.

In terms of receiving weekly prepaid airtime, afew participants
experienced technical problems, with 4.2% (5/120) of
participants experiencing repeated technical errors. Of these, 3
were because of theinitial recording and use of the wrong cell
network by the research team. One was because of achangein
the phone number. For these 4 participants, errorswere resolved
within 2 months of onset. For the fifth participant with a

https://formative.jmir.org/2022/8/e37309

repeated technical error, technical failure could not be resolved,
likely because they had a nonchargeable SIM card.

On the basis of the cost log for the intervention, delivering the
SM S text messaging intervention cost ZAR 71.65 (US $4.65)
per participant or, on average, ZAR 245.64 (US $15.93) per
week for the 35 weeksthat SM Stext messageswere sent. When
including the weekly prepaid airtime, the intervention cost per
participant was ZAR 266.26 (US $17.27) or ZAR 912.91 (US
$59.21) per week.

I ndicative Effect of the Bukhali Text Messaging
I ntervention

This section reports the results of preliminary, nonrandomized
comparisons between the SMS text message—receiving and
SMS text messaging control groups. As shown in Figure 4, at
follow-up, self-reported adherence was higher in the SM S text
message—teceiving group (42/63, 67% reported taking
supplements every time) than in the SM Stext messaging control
group (33/85, 39%; P=.02). In addition, alarger percentage of
the SM S text message—receiving group (32/63, 51%) strongly
agreed that the supplements had a positiveimpact on their health
than the SM Stext messaging control group (36/85, 42%; P=.09;
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Figure 5). The main reasons for sometimes or often missing
supplements in both groups were traveling (and therefore not
having accessto the supplement) and forgetting; however, fewer
participantsin the SM S text message—receiving group reported
missing their supplementsfor these reasons. Moreover, alower
number of participantsinthe SM Stext message—receiving group
reported having fears about taking the supplements than in the
SMSS text messaging control group (4/63, 6% vs 16/77, 21%;
P=.02), athough the number of participants reporting a side

Soepnel et a

effect in the SMS text message—receiving group was
nonstatistically significantly higher than in the SMS text
messaging control group (13/64, 20% vs 9/84, 11%,). In
addition, statistically significantly more participantsinthe SMS
text message—receiving group agreed or strongly agreed that
the micronutrient supplements were explained to them well
(59/64, 92% vs 66/87, 76% in the SM S text messaging control
group; P=.03).

Figure 4. Bar graph comparing the SMS text message—receiving and SMS text messaging control group participants’ self-reported adherence at

follow-up.

Reported adherence to micronutrient supplements:
How often did you take your supplements as directed?

| never took them

| took them sometimes

# 1 took them regularly

Il | took them most of the time B | took them every time

SMS text messaging control (%) 2.4 11.8

Total n=85

SMS text message-receiving (%) 0 6.4
Total n=63

i

Figure 5. Bar graph comparing the SM S text message—receiving and SM S text messaging control group’s attitudes toward supplements improving

their health at follow-up.

How much do you agree with the following statement?
The supplements improved my health
Somewhat disagree
® Strongly agree

Strongly disagree
& Somewhat agree

SMS text messaging control (%) 0 9.4
Total n=85

SMS text message-receiving (%) 3.2 4.8

Total n=63

The mean differencein hemoglobin from baseline to follow-up
(Ahemoglobin) was negativein the SM Stext messaging control
group (mean -0.46, SD 1.59), whereas in the SMS text
message—teceiving group, Ahemoglobin was positive (mean
0.52, SD 2.18; P=.002). This difference in hemoglobin levels
between the 2 groups remained statistically significant when

https:/formative.jmir.org/2022/8/€37309
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the 2 participants with severe anemiaat baseline were excluded
from the SM S text message-receiving group (P=.003).

Exploring this finding further with a mixed linear model, we
found that the altitude-adjusted hemoglobin increased more
between baseline and follow-up in the SMS text
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message—teceiving group than in the SMS text messaging
control group, asindicated by the interaction term in the model
(1.03, 95% CI 0.49-1.57; P<.001; Table 6), although absolute
the hemoglobin level was lower in the SMS text
message—eceiving group when adjusted for time (-0.70, 95%

Soepnel et a

Cl -1.13t0-0.28; P=.001). Theseresultsremained statistically
significant and were not attenuated after correcting for
differences present at baseline (employment status and level of
education; Table S2, Multimedia Appendix 1).

Table6. Linear mixed modeling for altitude-adjusted hemoglobin, adjusting for intervention exposure, time (baseline vs follow-up), and theinteraction

between time and intervention a<posureab.

Model Coefficient (95% ClI) P vaue
SM S text message—receiving group -0.70 (-1.13t0 -0.28) .001
Time (baseline to follow-up) -0.51 (-0.88t0 -0.14) .007
SMS text message-receiving groupxtime 1.03 (0.49t0 1.57) <.001

3No other covariables other than those shown were included in the model. SM'S text message—receiving groupxtime indicates the interaction term
between the SM'S text messaging intervention exposure and time of measurement (baseline vs follow-up).

bAverage observations per group 1.7; P value model=.001.

The Phila Impilo Yakho Kangcono Radio Serial
I ntervention

Objective 2: Acceptability of the Radio Serial and
Facebook Page

Participants expressed that they found the content of the
messages educational and relatable and that they enjoyed the

https://formative.jmir.org/2022/8/e37309
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narrative aspect of the radio serial as away of communicating
health messages (Table 7). The participants reported not having
previously heard the radio serial on the national radio station
(Ukhozi FM) or on the local station (Jozi FM).
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Table 7. Qualitative evaluation of the acceptability of the Phila Impilo Yakho Kangcono radio serial®

Acceptability radio serial Quotes

Délivery
In support (positive)

Participants liked the delivery of health .
messages through a narrative radio serial

Participants liked the associated Facebook
page .

Participants reported listening to theradio
occasionally and in specific situations .

Against (negative)
Participants reported not having previously
heard the radio seria .
Suggested adaptations

To increase awareness of the radio serial .

Content
In support of (positive)

The content and characters of theradio seri-
al werefound to berelatable and acceptable »

Suggested adaptations

To incorporate additional health literacy .
topics of interest, including exercise, hy-
giene, sexually transmitted illnesses, cancer,
COVID-19, gender-based violence, and
mental health .

“Onradio you get to hear peopl€e'svoices and emotions and by hearing what they’re saying
maybe you can change your diet, your ways.” [FGDb 2]

“It'sinformative, it's youthful.” [FGD 4]
“1 findit realy inspirational because welearnt about thingswe did not know about.” [FGD
5]

“You find that people don’t know how you get diabetes,...so it's educational.” [FGD 2]

“1 personally think it [relationship between charactersin serial] isrealistic.” [FGD 1]
“she[character] is the one who educates others...She also wants to learn so that she helps
her mother, she's so supportive.” [FGD 1]

“| listen to radio but have never heard it before” [FGD 3]
“l don't listen to radio.” [FGD 1]

“And word of mouth will help, just to say there's this show on theradio.” [FGD 2]

“You find that people don’t know how you get diabetes,...so it's educational.” [FGD 2]

“| personally think it [relationship between charactersin seria] isredistic.” [FGD 1]
“she [character] is the one who educates others...She also wants to learn so that she helps
her mother, she's so supportive.” [FGD 1]

“How to deal with your anxiety. Because with me when | walk the streets, | get scared...|
overthink alot especially with my schoolwork” [FGD 3]

“1 think cancer as well because we think it's only for older people and we also get cancer
now.” [FGD 5]

“COVID-19 aswell” [FGD 5]

3Main conclusion: Participants found the delivery radio serial and associated Facebook page acceptable and the content likable and relatable.

bFGD: focus group discussion.

Advantages and Disadvantages of SM S Text Messaging,

Radio, and Facebook Page

about the accessibility of data-requiring messaging platforms
such as Facebook and had not visited the Facebook page
associated with the radio seria before the FGD, participants

An overview of the advantages and disadvantages of the liked that it provided a community with whom they could
different health messaging media based on the FGD data is interact.
provided in Table 8. Although participants expressed concerns
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Table 8. Qualitative results comparing the advantages and disadvantages of health messaging in the social messaging media, including SMS text

messaging, radio, and a Facebook page.

Media Quotes
Advantages
SM S text messaging
Perticipants frequently use their phones *  “Thefact that I'm always on my phone and it's easy to access’ [FGD?

Does not require access to data .
Radio
Ability to listen to health messages through a story .

Does not require access to dataand can be accessed anywhere

Facebook page
The community associated with the page .

Ability to find past content (eg, past radio serial episodes) .

Disadvantages

SM S text messaging

Some participants indicated a preference for phone calls .
Radio

Not all participants listen to the radio frequently .

Inability to find past content .

Facebook page
Datarequiring .

Participants need to proactively log in .

4
“1 always have time [to read the message] because | am always on my
phone” [FGD 1]

“What if you don’'t have datafor social media? SMS doesn’t need data.”
[FGD 1]

“On radio you get to hear peopl€e's voices and emotions’ [FGD 2]
“| think radio communicates better than the SMS's because sometimes
you are lazy to read SMS's but listening is better.” [FGD 5]

“Onradioit’san advantage...you can just switch on your radio, headsets
and listen, whether you'rein ataxi, whether you're doing something
and you listen” [FGD 2]

“Some people go through alot...it can actually help people open up
about themselves.” [FGD 3]

“| think with this page we can, people can talk and express their feel-
ings.” [FGD 2]

“[I prefer] social media. When you miss this show, nowadays there’'s
load shedding then when you miss the show they must repeat it so that
you can listento it again.” [FGD 2]

“| prefer that they call; these older models are very problematic...so |
prefer them to call, the same way they call when they run sessions.”
[FGD 5]

“We don't often listen to theradio so | prefer the SMS’ [FGD 4]

“Nowadays there’s load shedding [power cuts] then when you miss the
show they must repeat it so that you can listen to it again.” [FGD 2]

“Socia media, we aways don’t have data.” [FGD 2]
“Not all of us can accesstheinternet.” [FGD 4]

“When you get the notification you take your phone and check, but with
Facebook, aweek might go by without you logging in.” [FGD 1]

“1 don't have Facebook | just deleted it so | prefer to listen to radio.”
[FGD 2]

3FGD: focus group discussion.

Discussion

Principal Findings and I mplications

In this nested feasibility study, the HeLTl Bukhali SMS text
messaging intervention, aimed at improving preconception

https://formative.jmir.org/2022/8/e37309
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adherence to micronutrient supplements, was found to be
acceptable, beneficial, and usable by participants. Indicative
effect results suggest a promising potential effect of the SMS
text messaging intervention on self-reported supplement
adherence and changes in hemoglobin from baseline to
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follow-up, although these are not based on a randomized
comparison. These findings are in line with evidence from
high-income countries on the acceptability and potential of SMS
text messaging interventions to support behavior change in
various life stages and contribute to the existing evidence,
although less conclusive, for SM S text messaging interventions
from low- and middle-income countries [20,21,27,28]. Finally,
the health-promoting radio serial was found to be acceptable
for young women.

Although participants reported finding the SM S text messages
easy to understand and helpful, we received several suggestions
for adapting the SM Stext messaging intervention. Thisincluded
a preference for receiving messages in the early morning on
days they were meant to take their supplement. Although
personalizing the timing and frequency of SMS text message
delivery could negatively affect the scalability of the
intervention [47], it may be feasible to send more fregquent
messages to those participants taking supplements daily, as
suggested inthe FGDs. Asthe SM Stext messaging intervention
was automated, it required few resources and was not demanding
on implementation staff, increasing its practicality in
limited-resource settings such as ours. However, introducing a
nonautomated aspect to the intervention, for example, through
a help desk, which participants could reach by replying to a
number, could help manage thetechnical challenges experienced
by participants and facilitate communication with the study
team. Existing evidence also suggests that a nonautomated,
personalized element may increase interaction with and the
effect size of theintervention, although thisremainsto be tested
from a cost-effectiveness perspective [48]. It is important to
establish the feasibility and affordability of such a service in
low- and middle-income settings, given that automated systems
could be more scalable and sustainablein resource-constrained
environments. Furthermore, in the context of the HeL T1 Bukhali
trial, there are likely other intervention priorities that would
take precedence over such aservice, particularly interms of the
allocation of human resources. However, there could be less
resource-intensive ways of integrating these learnings into the
intervention implementation, such asreminding those delivering
the intervention to follow up more intentionally about the
delivery of SM S text messages with participants.

In our study, the 2-way reply function of the SMS text
messaging intervention was underused, with only 10.8%
(13/120) of participants using the reply function in the final
week of theintervention. A study evaluating a 2-way SM Stext
messaging intervention for weight loss in postpartum women
in a high-income setting found good engagement with a
comparableyesor no SMStext message reply option, with most
participants replying to over half of the messages and high
engagement contributing to the outcome of interest [28]. In a
low- to middle-income setting, some evidence suggests that a
2-way SMS text messaging intervention could be effective if
engagement is high enough [49]; however, a study of a 2-way
SMS text messaging intervention for improved HIV care in
pregnant and postpartum women in Kenya found a similarly
low response frequency [50]. Qualitative research from Uganda
indicated similar barriers to responding to a 2-way SMS text
messaging intervention, as expressed by our participants,
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including alack of airtime, being too busy, and phone-specific
issues [51]. Whether these barriers can be minimized through
more extensive instructions, explanations, participant
encouragement at intervention initiation, or the use of aternative
media such as unstructured supplementary service data would
requirefurther assessment before this aspect of theintervention
can be recommended in our setting. Despite the low response
rate, the SMS text messaging intervention was found to be
acceptable and showed apotentially indicative effect. Therefore,
a 2-way function may not be an essential component of an
intervention aimed at improving supplement intake, as opposed
to more complex behavior change targets.

In terms of population-level health promotion messaging, our
participants indicated a preference for the narrative and
accessible nature of the Phila Impilo Yakho Kangcono radio
serial. Radio health messaging has been found to increase health
knowledge and awareness in the context of, among others,
maternal health, HIV prevention research, and child health in
low- and middle-income settings, including Southern Africa
[52-56]. However, we found that not all participants listened to
the radio frequently, indicating the need for research on the
reach of such aradio-based health promotion campaign among
young women in our setting. By combining media, directed
health messaging (such as SM S text messaging) could be used
to increase young women's awareness of new radio and social
media campaignsto improvetheir reach and effectiveness[57].

Strengths and Limitations

To the best of our knowledge, thisisthefirst study in our setting
to eval uate social messaging through individual-level SM Stext
messaging intervention and population-level radio seria for
preconception health promotion. However, a limitation of this
study isthat more in-depth data on the acceptability, feasibility,
and impact of theradio serial were not available as participants
exposure was limited to 1 or 2 episodes, which they heard for
the first time during the FGDs. Another limitation is the high
rate of lossto follow-up and the presence of missing data, which
threatens the validity of the findings regarding the indicative
effect of the SM'S text messaging intervention. Moreover, the
lossto follow-up may indicate that collecting data on these end
points might be challenging in the context of afull randomized
controlled trial. Although a portion of the lossto follow-up can
likely be explained by the unique circumstances of the
COVID-19 pandemic, additional methods to limit withdrawal,
increase participant motivation for participation, and prevent
loss of contact (eg, through community engagement) could be
useful to explore. The withdrawal and loss-to-follow-up rates
were higher in the SM S text message—receiving group than in
the SM S text messaging control group, which could be because
of the greater impact of COVID-19 later in the pandemic (with
data collected in 2021 vs 2020). Although there was no
indication from the participants that they were withdrawing in
response to the SMS text messaging intervention, further
(randomized) analysis could help confirm this. The evaluation
of the indicative effect of the SM S text messaging intervention
was not conducted between the 2 randomized groups, and the
baseline difference in hemoglobin levels between the SM S text
message-receiving and SMS text messaging control groups,
although adjusted for in the linear mixed model, may have
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affected our results. Therefore, a fully randomized controlled
exploration of the effectiveness, aswell asthe cost-effectiveness,
of theintervention is still needed.

The FGDs were moderated by trained research staff from
Soweto who were not involved in the development of the
intervention. The researcher performing the initial coding and
qualitative analysis (LM S) was a cultural outsider as a White
European woman, which may have affected nuanced aspects
of datainterpretation, although the outcomes were reviewed by
other members of the research team [58]. LMS was aso
involved in the study implementation and management (although
not the development of either intervention), which may have
contributed to observer bias [59]. Nevertheless, this study
contributes to the understanding of women’s perceptions of
preconception health messaging strategiesin our setting.

Conclusions
In thisfeasibility study, young women found that an SM S text

Soepnel et a

preconception micronutrient supplements was acceptable. In
addition, mass media health promotion through a radio serial
aimed at young people was found to be acceptable and rel atable.
Participants found the HelL Tl Bukhali SMS text messaging
intervention beneficial and useful. The intervention may also
help improve self-reported adherence, attitudes toward
supplements, and measured hemoglobin levels at follow-up,
although these results are based on a limited, nonrandomized
comparison. Although these findings suggest a previously
unexplored potential for SM S text messaging interventions to
support improvements in  preconception micronutrient
supplement adherence, further studiesin theform of randomized
trials are still needed. In addition, some refinements based on
participant suggestions and reassessment of the 2-way SMS
text messaging component are needed. Social messaging
interventions for improving the health and nutrition of young
women could consider how directed messaging (such as SMS
text messaging) and mass messaging strategies (such as radio)

may be used to complement each other to promote the health

messaging intervention aimed at increasing adherence to X . X
of young women in the preconception period.

Acknowledgments

The development, implementation, and evaluation of the SM S text messaging intervention were funded by the Queen'sUniversity
Belfast and the University of the Witwatersrand seed fund. The development and distribution of the radio serial were funded by
the South African Department of Science and Innovation-National Research Foundation Center of Excellence in Human
Development. LIW, SAN, and LMS were supported by the South African Department of Science and Innovation-National
Research Foundation (DSI-NRF) Center of Excellence in Human Development. SK was supported by Koneen S4ati6 (grant
number 201901846). The funding sources had no role in the study design, statistical analysis, interpretation of the data, writing
of the report, or the decision to submit the article for publication.

The authors would like to acknowledge the data management team and data collection team at the Devel opmental Pathways for
Health Research Unit for their contributions to setting up the SMS text messaging intervention and data management for this
study.

Authors Contributions

LJW and MCM conceptualized this project, and LIW, MCM, and AP devel oped the intervention and focus group topic guides.
LJW, CED, and SAN contributed to developing the research methods and implemented the overarching preconception trial. LM S
managed the proj ect, contributed to data collection, analyzed the data, and drafted thefirst version of the manuscript. SK contributed
to the qualitative data analysis and interpretation. All authors contributed to writing and editing the manuscript. All the authors
approved the final manuscript.

Conflictsof I nterest
None declared.

Multimedia Appendix 1

The main baseline characteristicsin the followed-up versus|ost to follow-up group and linear mixed modeling for atitude-adjusted
hemoglobin, adjusting for intervention exposure, time (baseline vs follow-up), the interaction between time and intervention
exposure, and employment status and level of education.

[DOCX File, 20 KB-Multimedia Appendix 1]

References

1.  Stephenson J, Heslehurst N, Hall J, Schoenaker DA, Hutchinson J, Cade JE, et a. Before the beginning: nutrition and
lifestyle in the preconception period and its importance for future health. Lancet 2018 May 05;391(10132):1830-1841
[EREE Full text] [doi: 10.1016/S0140-6736(18)30311-8] [Medline: 29673873]

2.  Caut C,Leach M, Steel A. Dietary guideline adherence during preconception and pregnancy: a systematic review. Matern
Child Nutr 2020 Apr;16(2):€12916 [FREE Full text] [doi: 10.1111/mcn.12916] [Medline: 31793249]

https:/formative.jmir.org/2022/8/€37309 JMIR Form Res 2022 | vol. 6 | iss. 8| €37309 | p. 24

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=formative_v6i8e37309_app1.docx&filename=fc356bc7b4e04043a555356f61d65b5b.docx
https://jmir.org/api/download?alt_name=formative_v6i8e37309_app1.docx&filename=fc356bc7b4e04043a555356f61d65b5b.docx
http://europepmc.org/abstract/MED/29673873
http://dx.doi.org/10.1016/S0140-6736(18)30311-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29673873&dopt=Abstract
http://europepmc.org/abstract/MED/31793249
http://dx.doi.org/10.1111/mcn.12916
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31793249&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Soepnel et a

3.

©

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Black RE, Victora CG, Walker SP, Bhutta ZA, Christian P, de Onis M, et al. Maternal and child undernutrition and
overweight in low-income and middle-income countries. Lancet 2013 Aug 03;382(9890):427-451. [doi:
10.1016/S0140-6736(13)60937-X] [Medline: 23746772]

Toivonen K1, Lacroix E, Flynn M, Ronksley PE, Oinonen KA, Metcalfe A, et al. Folic acid supplementation during the
preconception period: a systematic review and meta-analysis. Prev Med 2018 Sep;114:1-17. [doi:
10.1016/j.ypmed.2018.05.023] [Medline: 29802877]

LiuD, Cheng Y, Dang S, Wang D, Zhao Y, Li C, et al. Maternal adherence to micronutrient supplementation before and
during pregnancy in Northwest China: alarge-scale popul ation-based cross-sectional survey. BMJ Open 2019 Aug
08;9(8):€028843 [FREE Full text] [doi: 10.1136/bmjopen-2018-028843] [Medline: 31399455]

Masho SW, Bassyouni A, Cha S. Pre-pregnancy obesity and non-adherence to multivitamin use: findings from the National
Pregnancy Risk Assessment Monitoring System (2009-2011). BMC Pregnancy Childbirth 2016 Aug 05;16(1):210 [FREE
Full text] [doi: 10.1186/s12884-016-1002-0] [Medline: 27496139]

Malek L, Umberger W, Makrides M, Zhou SJ. Poor adherence to folic acid and iodine supplement recommendationsin
preconception and pregnancy: a cross-sectional analysis. Aust N Z J Public Health 2016 Oct;40(5):424-429. [doi:
10.1111/1753-6405.12552] [Medline: 27523027]

South African National Health and Nutrition Examination Survey (SANHANES-1). Cape Town, SA: HSRC Press; 2013.
Prioreschi A, Wrottesley S, Draper CE, Tomaz SA, Cook CJ, Watson ED, et al. Maternal and early life nutrition and physical
activity: setting the research and intervention agenda for addressing the double burden of malnutrition in South African
children. Glob Health Action 2017;10(1):1301085 [FREE Full text] [doi: 10.1080/16549716.2017.1301085] [Medline:
28524803]

Bosire E, Ware L, Draper C, Amato B, KapugjaL, Lye S, et a. Young women'’s perceptions of life in urban south Africa:
contextualising the preconception knowledge gap. Afr JReprod Health 2021;25(2):39-49. [doi: 10.29063/ajrh2021/v25i2.4]
Broadcast Research Council of South Africa. BRC RAM™ Release Presentation April '19-March '20.: KANTAR; 2020.
URL: https://www.amf.org.za/wp-content/upl oads/2020/08/BRC-RAM T-Rel ease-Presentation Apr19-Mar20_Final.pdf
[accessed 2021-11-23]

SaakaM, Wemah K, Kizito F, Hoeschle-Zeledon . Effect of nutrition behaviour change communication delivered through
radio on mothers nutritional knowledge, child feeding practices and growth. JNutr Sci 2021;10:e44 [FREE Full text] [doi:
10.1017/jns.2021.35] [Medline: 34164123]

Schmid KL, Rivers SE, Latimer AE, Salovey P. Targeting or tailoring? Maximizing resources to create effective health
communications. Mark Health Serv 2008;28(1):32-37 [ FREE Full text] [Medline: 18389854]

The state of the ICT sector in South Africa, 2019. Independent Communications Authority of South Africa. URL: https:/
/wwwv.icasa.org.zall egislation-and-regul ations/state-of -i ct-sector-in-south-africa-2019-report [accessed 2021-11-23]

Leon N, Surender R, Bobrow K, Muller J, Farmer A. Improving treatment adherence for blood pressure lowering viamobile
phone SM S-messages in South Africa: a qualitative evaluation of the SM S-text Adherence SuppoRt (StAR) trial. BMC
Fam Pract 2015 Jul 03;16:80 [FREE Full text] [doi: 10.1186/s12875-015-0289-7] [Medline: 26137844]

Zhuang Q, Chen F, Wang T. Effectiveness of short message service intervention to improve glycated hemoglobin control
and medication adherence in type-2 diabetes: a meta-analysis of prospective studies. Prim Care Diabetes 2020
Aug;14(4):356-363. [doi: 10.1016/j.pcd.2019.09.007] [Medline: 31653588]

Thakkar J, Kurup R, Laba T, Santo K, Thiagalingam A, Rodgers A, et al. Maobile telephone text messaging for medication
adherence in chronic disease: a meta-analysis. JAMA Intern Med 2016 Mar;176(3):340-349. [doi:
10.1001/jamainternmed.2015.7667] [Medline: 26831740]

Boksmati N, Butler-Henderson K, Anderson K, SahamaT. The effectiveness of SM S reminders on appointment attendance:
ameta-analysis. JMed Syst 2016 Apr;40(4):90. [doi: 10.1007/s10916-016-0452-2] [Medline: 26852337]

Spohr SA, Nandy R, Gandhirgj D, Vemulapalli A, Anne S, Walters ST. Efficacy of SMS text message interventions for
smoking cessation: a meta-analysis. J Subst Abuse Treat 2015 Sep;56:1-10. [doi: 10.1016/j.jsat.2015.01.011] [Medline:
25720333]

DemenaBA, ArtaviasMoral , Ouedraogo D, Thiombiano BA, Wagner N. A systematic review of mobile phoneinterventions
(SMS/IVR/cals) toimprove adherence and retention to antiretroviral treatment in low-and middle-income countries. AIDS
Patient Care STDS 2020 Feb;34(2):59-71. [doi: 10.1089/apc.2019.0181] [Medline: 32049555]

Linde DS, Korsholm M, Katanga J, Rasch V, Lundh A, Andersen MS. One-way SMS and healthcare outcomes in Africa:
systematic review of randomised trials with meta-analysis. PL0oS One 2019;14(6):e0217485 [FREE Full text] [doi:
10.1371/journal .pone.0217485] [Medline: 31170176]

Leon N, Namadingo H, Cooper S, Bobrow K, Mwantisi C, Nyasulu M, et a. Process evaluation of a brief messaging
intervention to improve diabetes treatment adherence in sub-Saharan Africa. BMC Public Health 2021 Aug 21;21(1):1576
[FREE Full text] [doi: 10.1186/s12889-021-11552-8] [Medline: 34418987]

Steward WT, Agnew E, de Kadt J, Ratlhagana MJ, Sumitani J, Gilmore HJ, et al. Impact of SMS and peer navigation on
retention in HIV care among adults in South Africa: results of athree-arm cluster randomized controlled trial. JInt AIDS
Soc 2021 Aug;24(8):€25774 [FREE Full text] [doi: 10.1002/jia2.25774] [Medline: 34435440]

https:/formative.jmir.org/2022/8/€37309 JMIR Form Res 2022 | vol. 6 | iss. 8| €37309 | p. 25

(page number not for citation purposes)


http://dx.doi.org/10.1016/S0140-6736(13)60937-X
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23746772&dopt=Abstract
http://dx.doi.org/10.1016/j.ypmed.2018.05.023
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29802877&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=31399455
http://dx.doi.org/10.1136/bmjopen-2018-028843
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31399455&dopt=Abstract
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-016-1002-0
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-016-1002-0
http://dx.doi.org/10.1186/s12884-016-1002-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27496139&dopt=Abstract
http://dx.doi.org/10.1111/1753-6405.12552
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27523027&dopt=Abstract
http://europepmc.org/abstract/MED/28524803
http://dx.doi.org/10.1080/16549716.2017.1301085
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28524803&dopt=Abstract
http://dx.doi.org/10.29063/ajrh2021/v25i2.4
https://www.amf.org.za/wp-content/uploads/2020/08/BRC-RAMT-Release-Presentation_Apr19-Mar20_Final.pdf
https://www.cambridge.org/core/product/identifier/S2048679021000355/type/journal_article
http://dx.doi.org/10.1017/jns.2021.35
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34164123&dopt=Abstract
http://europepmc.org/abstract/MED/18389854
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18389854&dopt=Abstract
https://www.icasa.org.za/legislation-and-regulations/state-of-ict-sector-in-south-africa-2019-report
https://www.icasa.org.za/legislation-and-regulations/state-of-ict-sector-in-south-africa-2019-report
https://bmcfampract.biomedcentral.com/articles/10.1186/s12875-015-0289-7
http://dx.doi.org/10.1186/s12875-015-0289-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26137844&dopt=Abstract
http://dx.doi.org/10.1016/j.pcd.2019.09.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31653588&dopt=Abstract
http://dx.doi.org/10.1001/jamainternmed.2015.7667
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26831740&dopt=Abstract
http://dx.doi.org/10.1007/s10916-016-0452-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26852337&dopt=Abstract
http://dx.doi.org/10.1016/j.jsat.2015.01.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25720333&dopt=Abstract
http://dx.doi.org/10.1089/apc.2019.0181
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32049555&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0217485
http://dx.doi.org/10.1371/journal.pone.0217485
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31170176&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-021-11552-8
http://dx.doi.org/10.1186/s12889-021-11552-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34418987&dopt=Abstract
http://europepmc.org/abstract/MED/34435440
http://dx.doi.org/10.1002/jia2.25774
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34435440&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Soepnel et a

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Govender K, Beckett S, Masebo W, Braga C, Zambezi P, Manhique M, et al. Effects of a short message service (SMYS)
intervention on reduction of HIV risk behavioursand improving HIV testing rates among popul ations located near roadside
wellness clinics: a cluster randomised controlled trial in South Africa, Zimbabwe and Mozambique. AIDS Behav 2019
Nov;23(11):3119-3128. [doi: 10.1007/s10461-019-02427-6] [Medline: 30771133]

Mukund Bahadur KC, Murray PJ. Cell phone short messaging service (SMS) for HIV/AIDS in South Africa: aliterature
review. Stud Health Technol Inform 2010;160(Pt 1):530-534. [Medline: 20841743]

Skinner D, Delobelle P, Pappin M, Pieterse D, Esterhuizen TM, Barron P, et al. User assessments and the use of information
from MomConnect, a mobile phone text-based information service, by pregnant women and new mothersin South Africa
BMJ Glob Health 2018 Apr 24;3(Suppl 2):e000561 [FREE Full text] [doi: 10.1136/bmjgh-2017-000561] [Medline:
29713504]

Barron P, Peter J, LeFevre AE, Sebidi J, Bekker M, Allen R, et al. Mobile health messaging service and hel pdesk for South
African mothers (MomConnect): history, successes and challenges. BMJ Glob Health 2018;3(Suppl 2):e000559 [FREE
Full text] [doi: 10.1136/bmjgh-2017-000559] [Medline: 29713503]

McGirr C, Rooney C, Gallagher D, Dombrowski SU, Anderson AS, Cardwell CR, et al. Text messaging to help women
with overweight or obesity lose weight after childbirth: theintervention adaptation and SM Sfeasibility RCT. Public Health
Res 2020 Mar;8(4):1-152. [doi: 10.3310/phr08040] [Medline: 32223118]

van Dijk MR, Koster MP, Oostingh EC, Willemsen SP, Steegers EA, Steegers-Theunissen RP. A mobile app lifestyle
intervention to improve healthy nutrition in women before and during early pregnancy: single-center randomized controlled
trial. JMed Internet Res 2020 May 15;22(5):e15773 [FREE Full text] [doi: 10.2196/15773] [Medline: 32412417]

Norris SA, Draper CE, Prioreschi A, Smuts CM, Ware LJ, Dennis C, et a. Building knowledge, optimising physical and
mental health and setting up healthier life trgjectories in South African women (Bukhali): a preconception randomised
control trial part of the Healthy Life Trajectories Initiative (HeLTI). BMJ Open 2022 Apr 21;12(4):e059914 [FREE Full
text] [doi: 10.1136/bmjopen-2021-059914] [Medline: 35450913]

Draper C, Prioreschi A, Ware L, Lye S, Norris S. Pilot implementation of ‘ Bukhali’: a preconception health trial in South
Africa. SAGE Open Med 2020;8:2050312120940542 [FREE Full text] [doi: 10.1177/2050312120940542] [Medline:
32685150]

Black C, Lawrence W, Cradock S, Ntani G, Tinati T, Jarman M, et al. Healthy conversation skills: increasing competence
and confidence in front-line staff. Public Health Nutr 2014 Mar;17(3):700-707 [FREE Full text] [doi:
10.1017/S1368980012004089] [Medline: 22989477]

Schwarzer R. Modeling health behavior change: how to predict and modify the adoption and maintenance of health behaviors.
Applied Psychol 2008 Jan;57(1):1-29. [doi: 10.1111/j.1464-0597.2007.00325.X]

Crombie IK, Irvine L, Williams B, Sniehotta FF, Petrie D, Jones C, et a. Texting to Reduce Alcohol Misuse (TRAM):
main findings from arandomized controlled trial of atext messageintervention to reduce binge drinking among disadvantaged
men. Addiction 2018 Jun 01;113(9):1609-1618. [doi: 10.1111/add.14229] [Medline: 29855105]

Asgari S, Abbasi M, Hamilton K, Chen Y, Griffiths MD, Lin C, et al. A theory-based intervention to promote medication
adherence in patients with rheumatoid arthritis: arandomized controlled trial. Clin Rheumatol 2021 Jan;40(1):101-111
[FREE Full text] [doi: 10.1007/s10067-020-05224-y] [Medline: 32588274]

Live your best life. Facebook. URL : https://www.facebook.com/LiveyourbestlifeZA [accessed 2022-02-15]

Cresswell JW, Cresswell JD. Research Design: Qualitative, Quantitative, and Mixed Methods A pproaches. Thousand Oaks,
Californiaz SAGE Publications; 2018.

Moore GF, Audrey S, Barker M, Bond L, Bonell C, Hardeman W, et a. Process evaluation of complex interventions:
medical research council guidance. BMJ 2015 Mar 19;350:h1258 [FREE Full text] [doi: 10.1136/bmj.h1258] [Medline:
25791983]

Peters DH, Adam T, Alonge O, Agyepong IA, Tran N. Implementation research: what it is and how to do it. BMJ 2013
Nov 20;347:f6753. [doi: 10.1136/bmj.f6753] [Medline: 24259324]

Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research electronic data capture (REDCap)--a
metadata-driven methodology and workflow process for providing trans ational research informatics support. J Biomed
Inform 2009 Apr;42(2):377-381 [FREE Full text] [doi: 10.1016/}.jbi.2008.08.010] [Medline: 18929686]

Wehler C, Scott R, Anderson J. The community childhood hunger identification project: a model of domestic
hunger—demonstration project in Seattle, Washington. J Nutrition Educ 1992 Jan;24(1):29S-235. [doi:
10.1016/s0022-3182(12)80135-X]

Kehoe S, Wrottesley SV, WareL, Prioreschi A, Draper C, Ward K, et a. Food insecurity, diet quality and body composition:
data from the Healthy Life Trajectories Initiative (HeLTI) pilot survey in urban Soweto, South Africa. Public Health Nutr
2021 May;24(7):1629-1637. [doi: 10.1017/S136898002100046X] [Medline: 33632371]

Haemoglobin concentrations for the diagnosis of anaemia and assessment of severity. World Health Organization. URL :
https.//apps.who.int/iris/bitstream/handle/10665/85839/WHO_NMH_NHD_MNM_11.1_eng.pdf [accessed 2021-11-20]
Silubonde TM, Baumgartner J, WareLJ, Malan L, Smuts CM, Norris S. Adjusting haemoglobin valuesfor altitude maximizes
combined sensitivity and specificity to detect iron deficiency among women of reproductive age in Johannesburg, South
Africa. Nutrients 2020 Feb 27;12(3):633 [FREE Full text] [doi: 10.3390/nu12030633] [Medline: 32121000]

https:/formative.jmir.org/2022/8/€37309 JMIR Form Res 2022 | vol. 6 | iss. 8| €37309 | p. 26

(page number not for citation purposes)


http://dx.doi.org/10.1007/s10461-019-02427-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30771133&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20841743&dopt=Abstract
https://gh.bmj.com/lookup/pmidlookup?view=long&pmid=29713504
http://dx.doi.org/10.1136/bmjgh-2017-000561
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29713504&dopt=Abstract
https://gh.bmj.com/lookup/pmidlookup?view=long&pmid=29713503
https://gh.bmj.com/lookup/pmidlookup?view=long&pmid=29713503
http://dx.doi.org/10.1136/bmjgh-2017-000559
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29713503&dopt=Abstract
http://dx.doi.org/10.3310/phr08040
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32223118&dopt=Abstract
https://www.jmir.org/2020/5/e15773/
http://dx.doi.org/10.2196/15773
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32412417&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=35450913
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=35450913
http://dx.doi.org/10.1136/bmjopen-2021-059914
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35450913&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/2050312120940542?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed
http://dx.doi.org/10.1177/2050312120940542
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32685150&dopt=Abstract
http://europepmc.org/abstract/MED/22989477
http://dx.doi.org/10.1017/S1368980012004089
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22989477&dopt=Abstract
http://dx.doi.org/10.1111/j.1464-0597.2007.00325.x
http://dx.doi.org/10.1111/add.14229
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29855105&dopt=Abstract
http://europepmc.org/abstract/MED/32588274
http://dx.doi.org/10.1007/s10067-020-05224-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32588274&dopt=Abstract
https://www.facebook.com/LiveyourbestlifeZA
http://www.bmj.com/lookup/pmidlookup?view=long&pmid=25791983
http://dx.doi.org/10.1136/bmj.h1258
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25791983&dopt=Abstract
http://dx.doi.org/10.1136/bmj.f6753
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24259324&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1532-0464(08)00122-6
http://dx.doi.org/10.1016/j.jbi.2008.08.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18929686&dopt=Abstract
http://dx.doi.org/10.1016/s0022-3182(12)80135-x
http://dx.doi.org/10.1017/S136898002100046X
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33632371&dopt=Abstract
https://apps.who.int/iris/bitstream/handle/10665/85839/WHO_NMH_NHD_MNM_11.1_eng.pdf
https://www.mdpi.com/resolver?pii=nu12030633
http://dx.doi.org/10.3390/nu12030633
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32121000&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Soepnel et a

45,

46.

47.

48.

49,

50.

51.

52.

53.

55.

56.

57.

58.

59.

Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol 2006 Jan;3(2):77-101. [doi:
10.1191/14780887060p0630a]

Gale NK, Heath G, Cameron E, Rashid S, Redwood S. Using the framework method for the analysis of qualitative datain
multi-disciplinary health research. BMC Med Res Methodol 2013 Sep 18;13:117 [FREE Full text] [doi:
10.1186/1471-2288-13-117] [Medline: 24047204]

Hall AK, Cole-LewisH, Bernhardt JM. Mobile text messaging for health: asystematic review of reviews. Annu Rev Public
Health 2015 Mar 18;36:393-415 [ FREE Full text] [doi: 10.1146/annurev-publhealth-031914-122855] [Medline: 25785892]
Sahin C, Courtney KL, Naylor PJ, E Rhodes R. Tailored maobile text messaging interventions targeting type 2 diabetes
self-management: asystematic review and ameta-analysis. Digit Health 2019;5:2055207619845279 [ FREE Full text] [doi:
10.1177/2055207619845279] [Medline: 31041110Q]

Harrington EK, Drake AL, Matemo D, Ronen K, Osoti AO, John-Stewart G, et a. An mHealth SMSintervention on
postpartum contraceptive use among women and couplesin Kenya: arandomized controlled trial. Am J Public Health 2019
Jun;109(6):934-941. [doi: 10.2105/AJPH.2019.305051] [Medline: 31067089]

Pintye J, Rogers Z, Kinuthia J, Mugwanya KK, Abuna F, Lagat H, et al. Two-way short message service (SMS)
communication may increase pre-exposure prophylaxis continuation and adherence among pregnant and postpartum women
in Kenya. Glob Health Sci Pract 2020 Mar 30;8(1):55-67 [FREE Full text] [doi: 10.9745/GHSP-D-19-00347] [Medline:
32139420]

Rana, Haberer J, Huang H, Kambugu A, Mukasa B, Thirumurthy H, et al. Short message service (SM S)-based intervention
toimprovetreatment adherence among HIV-positive youth in Uganda: focus group findings. PLoS One 2015;10(4):e0125187
[EREE Full text] [doi: 10.1371/journal.pone.0125187] [Medline: 25881059]

Nyirenda D, Makawa TC, Chapita G, Mdalla C, NkolokosaM, O'byrne T, et al. Public engagement in Malawi through a
health-talk radio programme ' Umoyo nkukambirana: a mixed-methods evaluation. Public Underst Sci 2018
Feb;27(2):229-242 [FREE Full text] [doi: 10.1177/0963662516656110] [Medline: 27365364]

Radoff K, Levi A, Thompson L. A radio-education intervention to improve maternal knowledge of obstetric danger signs.
Rev Panam Salud Publica 2013 Oct;34(4):213-219. [Medline: 24301731]

Medeoss B, Stadler J, Delany-Moretlwe S. 'l heard about this study on the radio': using community radio to strengthen
Good Participatory Practice in HIV prevention trials. BMC Public Health 2014 Aug 26;14:876 [FREE Full text] [doi:
10.1186/1471-2458-14-876] [Medline: 25159588]

Achia TN. Tobacco use and mass media utilization in sub-Saharan Africa. PLoS One 2015;10(2):€0117219 [FREE Full
text] [doi: 10.1371/journal.pone.0117219] [Medline: 25706131]

Monterrosa EC, Frongillo EA, Gonzélez de Cossio T, Bonvecchio A, VillanuevaMA, Thrasher JF, et al. Scripted messages
delivered by nurses and radio changed beliefs, attitudes, intentions, and behaviors regarding infant and young child feeding
in Mexico. JNutr 2013 Jun;143(6):915-922. [doi: 10.3945/jn.112.169235] [Medline: 23616510]

Rimer BK, Kreuter MW. Advancing tailored health communication: a persuasion and message effects perspective. J
Commun 2006 Aug;56(s1):S184-S201. [doi: 10.1111/].1460-2466.2006.00289.X]

Abimbola S. The foreign gaze: authorship in academic global health. BMJ Glob Health 2019;4(5):e002068 [FREE Full
text] [doi: 10.1136/bmjgh-2019-002068] [Medline: 31750005]

Mahtani K, Spencer EA, Brassey J, Heneghan C. Catalogue of bias: observer bias. BMJ Evid Based Med 2018
Feb;23(1):23-24. [doi: 10.1136/ebmed-2017-110884] [Medline: 29367322]

Abbreviations

FGD: focus group discussion

HAPA: Health Actions Process Approach

HelLTI: Healthy Life Trajectories Initiative

REDCap: Research Electronic Data Capture

TIDieR: Template for Intervention Description and Replication

Edited by A Mavragani; submitted 15.02.22; peer-reviewed by A Lundh, P Maliwichi; comments to author 24.03.22; revised version
received 25.04.22; accepted 09.05.22; published 18.08.22

Please cite as:

Soepnel LM, McKinley MC, Klingberg S, Draper CE, Prioreschi A, Norris SA, Ware LJ

Evaluation of a Text Messaging Intervention to Promote Preconception Micronutrient Supplement Use: Feasibility Sudy Nested in
the Healthy Life Trajectories Initiative Sudy in South Africa

JMIR Form Res 2022;6(8):e37309

URL: https://formative.jmir.org/2022/8/€37309

doi: 10.2196/37309

PMID:

https:/formative.jmir.org/2022/8/€37309 JMIR Form Res 2022 | vol. 6 | iss. 8| €37309 | p. 27

RenderX

(page number not for citation purposes)


http://dx.doi.org/10.1191/1478088706qp063oa
https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/1471-2288-13-117
http://dx.doi.org/10.1186/1471-2288-13-117
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24047204&dopt=Abstract
http://europepmc.org/abstract/MED/25785892
http://dx.doi.org/10.1146/annurev-publhealth-031914-122855
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25785892&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/2055207619845279?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed
http://dx.doi.org/10.1177/2055207619845279
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31041110&dopt=Abstract
http://dx.doi.org/10.2105/AJPH.2019.305051
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31067089&dopt=Abstract
http://www.ghspjournal.org/cgi/pmidlookup?view=long&pmid=32139420
http://dx.doi.org/10.9745/GHSP-D-19-00347
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32139420&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0125187
http://dx.doi.org/10.1371/journal.pone.0125187
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25881059&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/0963662516656110?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed
http://dx.doi.org/10.1177/0963662516656110
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27365364&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24301731&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-14-876
http://dx.doi.org/10.1186/1471-2458-14-876
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25159588&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0117219
https://dx.plos.org/10.1371/journal.pone.0117219
http://dx.doi.org/10.1371/journal.pone.0117219
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25706131&dopt=Abstract
http://dx.doi.org/10.3945/jn.112.169235
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23616510&dopt=Abstract
http://dx.doi.org/10.1111/j.1460-2466.2006.00289.X
https://gh.bmj.com/lookup/pmidlookup?view=long&pmid=31750005
https://gh.bmj.com/lookup/pmidlookup?view=long&pmid=31750005
http://dx.doi.org/10.1136/bmjgh-2019-002068
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31750005&dopt=Abstract
http://dx.doi.org/10.1136/ebmed-2017-110884
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29367322&dopt=Abstract
https://formative.jmir.org/2022/8/e37309
http://dx.doi.org/10.2196/37309
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Soepnel et a

©Larske M Soepnel, Michelle C McKinley, Sonja Klingberg, Catherine E Draper, Alessandra Prioreschi, Shane A Norris, Lisa
JWare. Originally published in IMIR Formative Research (https://formative,jmir.org), 18.08.2022. Thisis 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 published in IMIR
Formative Research, is properly cited. The complete bibliographic information, a link to the origina publication on
https://formative.jmir.org, as well as this copyright and license information must be included.

https:/formative.jmir.org/2022/8/€37309 JMIR Form Res 2022 | vol. 6 | iss. 8| €37309 | p. 28
(page number not for citation purposes)


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

