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Abstract

Access to appropriate information can result in improved health and development
outcomes for children. Providing information about health and developmental care via
mobile devices (mHealth) can serve not only as curative healthcare but also as
preventative health care in developing countries. Through mHealth programs,
messages are sent by SMS or voice-recorded message. By reviewing the current state
of evidence, the study aims to investigate if text messaging about health and
development in young children has an effect on caregiver behaviour. This systematic
review was conducted according to the PRISMA-P statement guidelines. Five
databases were used to conduct this study and the search was not limited to a specific
time period. Key words were used in various combinations within the different
databases. Thematic analysis was used to organise and synthesize the information
extracted from the selected studies.This review included 19 studies. Study designs
included Randomised Control Trials (RCT’s) (n=13, 68.4%), observational studies
(n=3, 15.8%), and non-randomised control trials (=3, 15.8%). Message content
included educational information regarding health and development (89.5%),
reminders (36.8%) and caregiver support (52.6%). Current evidence summarised from
this review supports text messaging as an effective tool to change caregiver behaviour
and child outcomes across a range of health and Early Childhood Development (ECD)
related topics as the findings suggest increased caregiver comfort with basic infant
health and development decisions. This may be attributable to information received
via text message from health care professionals. Early childhood development has
more limited evidence in terms of quantity and quality. More research is required in

ECD and generally in low-to-middle income (LMIC) contexts.
Key terms

Health; development; caregiver; young children; text messaging; mHealth; prevention;

support; education; systematic review
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Chapter 1: Introduction

Chapter Aim:

The aim of this chapter is to provide background for the research problem identified
and to present a literature review of related studies. The chapter concludes with
the rationale, the research question, and the terminology as used in the

dissertation.

Approximately 200 million children globally fail to reach their full developmental
potential (Scherzer, Chhagan, Kauchali, & Susser, 2012). This failure could be due to
a variety of biological and environmental risk factors. Biological risk factors include
genetics and various diseases such as cholera, tuberculosis and malaria (National
Department of Health, 2015b). More so, environmental risk factors such as poverty,
absent parents, malnutrition, and lack of appropriate parental knowledge, significantly
influence children’s health and development (Medina Alva et al., 2015). Children born
into poorer families with a lower socio-economic status (SES) are more likely to
experience adverse health and developmental outcomes based on their exposure to
negative conditions, than those born into higher earning families (Noble et al., 2015).
Risk factors may therefore interfere with the stimulating and nurturing environment that
is vital for optimal early childhood development (ECD) and health outcomes (Guyer et
al., 2009).

As a result, it is important to intervene early to promote health and development, and
to prevent potential chronic diseases and delays later in adulthood (Minniss,
Wardrope, Johnston, & Kendall, 2013). According to the World Health Organisation
(2009), there are three levels of prevention including: primary, secondary and tertiary.
Primary prevention involves preventative measures introduced before the onset of
illness, disease, or injury (for example, immunization reminders). Secondary
prevention includes preventative measures that may lead to early identification and
treatment of health or developmental issues (for example, screening tests). Tertiary
prevention includes rehabilitation following health and developmental issues (for
example, speech or occupational therapy) (World Health Organization, 2019). Health

care professionals aim to implement primary preventative measures as the first three
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years of a child’s life are a critical period for brain development where the brain is at
its highest plasticity and optimal development may occur (Maleka, Van Der Linde,
Glascoe, & Swanepoel, 2016; Slemming & Saloojee, 2013). If this window of
opportunity is missed, it becomes increasingly difficult to encourage and achieve

successful ECD (Siddiqi, Hertzman, Irwin, & Hertzman, 2011).

The primary influence on a child’s development is the family (UNICEF, 2007; Weinert,
Linberg, Attig, Freund, & Linberg, 2016). Parental involvement and responsive
parenting activities are important for language, cognitive and socio-emotional
development (Frongillo, Kulkarni, Basnet, & de Castro, 2017; Noble et al., 2015; Smith,
Gibbard, & Higgins, 2017). Children spend a lot of time engaging in family interactions
in their day-to-day lives where their caregivers model language and social behaviour
(Turiel, 2010). Yet, parents with a low SES experience higher levels of stress and
depression and may have feelings of low self-worth, affecting caregiver-child
attachment and bonding (Medina Alva et al., 2015). Secure attachment between a
child and a caregiver is a prerequisite for healthy childhood development (Rawatlal,
Pillay, & Kliewer, 2015). This attachment includes consistent caring, support and
affection from a trusted caregiver (Turiel, 2010). The family does not only include the
child’s parents but also grandparents, extended family members and caregivers. The
community which the family belongs to is often the main source of knowledge
regarding child rearing practices and other norms relating to child health care and
development (Siddigi et al., 2011) These child rearing practices may clash with
accepted norms of society, government laws, or even with internationally accepted
human and child rights (Siddigi et al., 2011). Furthermore, parental exposure and
access to information regarding acceptable child rearing practices may be hindered
by poverty and other socioeconomic factors (Frongillo et al., 2017). A positive link
between parental access to information regarding prenatal and postnatal education
and improved ECD outcomes has been reported (Gray, Bick, & Chang, 2014; Sarwar,
2015; Seebregts, Barron, Tanna, Benjamin, & Fogwill, 2016).

Access to appropriate information can also result in improved health outcomes (Hall,
Cole-Lewis, & Bernhardt, 2015). Approximately 776 million adults lack basic health
literacy skills (Latif et al., 2017). Health literacy is a term used to describe parents
ability to access, comprehend and utilise specific health information in ways to
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promote optimal health for their children (Davis, Jones, Logsdon, Ryan, & Wilkerson-
Mcmahon, 2013). Adequate parental health literacy is vital for knowledge of health
care and health conditions, disease prevention, compliance with health
recommendations, a health management plan for their children as well as their overall
health status (Davis et al., 2013; Zhuang, Xiang, Han, Yang, & Zhang, 2016). Health
education resources are not easily accessible, especially for those living with a low
SES, and more effective measures are needed to promote health literacy (Zhuang et
al., 2016).

Around the world, specifically in LMIC’s, people may not receive the same quality of
information and health care services based on their location (Slemming & Saloojee,
2013) as there are too few professionals to meet the needs of the population (Maleka
et al.,, 2016; Mayosi et al., 2014). Many of these countries may lack resources and
access to health care (Schoenberger, Phillips, Mohiuddin, McNees, & Scarinci, 2013)
due to geographical barriers, poor infrastructure, and lack of funds to travel (Laidlaw
et al., 2017). The use of mobile phones in the provision of preventative healthcare
services is becoming increasingly popular globally (Alam, D 'este, Banwell, & Lokuge,
2017). Mobile phones provide one of the largest platforms through which to connect
with new mothers and pregnant women (United Nations Foundation, 2015).
Affordable, scalable, trackable and targeted mobile phone based health initiatives may
be a promising addition in addressing maternal and child health problems in order to

achieve maximum impact (Sarwar, 2015).

Many health related smart phone applications and websites are available and target a
wide range of health behaviours, including smoking cessation, weight loss (Zhuang et
al., 2016), HIV and AIDS prevention, as well as prenatal and antenatal care (Seebregts
et al., 2016). However, smartphone applications are often not easily accessible to
individuals living in rural areas, as a smartphone and internet access is a requirement
(Seebregts et al.,, 2016). To overcome this challenge, health promotion text
messaging, available on all mobile devices, has been implemented in various
countries to reach areas of the community where the majority of the population may
be living in poverty and lack access to information and health services (Laidlaw et al.,

2017). These initiatives may be taking advantage of the ever increasing rate of mobile
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phone ownership internationally, i.e. in South Africa, 90% of the population is reported

to own a mobile phone (Peter, Barron, & Pillay, 2015).

With the use of this technology, the health sector has the potential to meet the demand
for appropriate health care services (Peter et al., 2015) as awareness campaigns and
information giving are central to the role of health care services (Sarwar, 2015).
Providing health and developmental care information via mobile devices (mHealth)
can serve not only as curative healthcare, but also as preventative health care in
developing countries (Laidlaw et al., 2017). Evidence has shown that there are more
caregivers using mHealth services in areas with higher levels of poverty and of low
birth weight infants in the Unites States of America (Whittaker et al., 2012). Studies
also found that receiving SMSs improved health literacy (namely health awareness
and health knowledge) and even encouraged changing of unhealthy behaviours
(Zhuang et al., 2016). There have been many positive outcomes related to this service
delivery medium, including an increase in antenatal and postnatal care visits, a higher
rate of exclusive breastfeeding, higher immunisation rates (Sarwar, 2015), appropriate
care seeking behaviour amongst caregivers (Watkins, Robinson, & Dalious, 2013) as

well as adherence to family planning schedules (Alam et al., 2017).

Health messages on child health and development can be delivered by short message
service (SMS) or unstructured supplementary service data (USSD) as neither requires
smartphones (Seebregts et al., 2016). Text messaging is a simple, popular and
familiar technology that can be integrated into everyday life (Whittaker et al., 2012).
Text messages are universally appealing, non-controversial, and free for end-users
(Whittaker et al., 2012). The success and acceptability of a messaging system are
highly dependent on specific tailoring of messages (Laidlaw et al., 2017). Messages
need to be adapted in order to be sensitive to cultural and demographic factors such
as age and gender, audience level of understanding, literacy skills, language

capabilities as well as technology skills (Laidlaw et al., 2017).

Through mHealth programs, messages are sent by SMS or voice-recorded message
based on the preference of the individual subscriber. Some of the programs, such as
Chipatala Cha Pa Foni (CCPA) and Text4Baby have a toll-free hotline where the
majority of telephone calls are easily solved with appropriate health information and
fewer people are thus referred to health care facilities (Watkins et al., 2013). Messages
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to caregivers cover typical developmental domains (i.e. growth, cognitive, linguistic,
social and emotional development) (Slemming & Saloojee, 2013), safety, feeding and
nutrition, when and how to access health care, emotional support for mothers,
immunizations (Whittaker et al., 2012) as well as mother-child attachment and
bonding, which are important aspects of ECD and health (United Nations Foundation,
2015).

Current health care services and mHealth initiatives are mainly focused on the
rehabilitation of existing delays/disorders (Slemming & Saloojee, 2013), such as
congenital abnormalities, neonatal sepsis, HIV AIDS, Tuberculosis (TB), Malaria,
cancer, cardiovascular and respiratory diseases, and diabetes (National Department
of Health, 2015a; World Health Organization, 2012). Health messages targeting
caregiver education will aid in early identification of children who may be at risk for
adverse ECD and health outcomes as well as the prevention of health problems and
developmental delays/disorders (Slemming & Saloojee, 2013). ECD targeted mHealth
programs, such as Aponjon in Bangladesh, Wazazi Nipendeni in Tanzania, CCPF in
Malawi, and MomConnect in South Africa, have been implemented in a number of
resource limited settings and are demonstrating high success rates in terms of
breastfeeding, attendance to antenatal care visits, and the use of bed nets (Peter et
al., 2015). These services are free for caregivers which reduce access barriers to
information. A text messaging system may also provide a sense of safety and privacy
for women who may feel ostracised and ashamed as information is delivered directly

to the individual’s phone (United Nations Foundation, 2015).

Although mHealth initiatives show promising outcomes, it is difficult to measure the
direct impact on mothers and young children (Whittaker et al., 2012). By reviewing the
current state of evidence, the current study aims to investigate if text messaging about

health and development in young children has an effect on caregiver behaviour.
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Chapter 2: Method

Chapter Aim:

The aim of this chapter is to state the purpose of the research study as well as to
describe the design, study criteria and selection, as well as the data extraction and
risk of bias assessment procedures. The chapter elaborates on the methods used
in the systematic review as the restrictions on the article length do not allow for

comprehensive descriptions.

2.1. Research aim

To determine if text messages about health and development in infants and young
children has an effect on caregiver behaviour.

2.2. Research design

A systematic review of relevant literature was conducted to investigate if text
messages about health and development in infants and young children has an effect
on caregiver behaviour. A systematic review allows the researcher to identify current
evidence regarding the effectiveness of ECD targeted health messaging services.
Systematic reviews are important in the field of health care as clinicians use them to
keep up to date with the latest research in their field and as a starting point for
appropriate, evidence based practice guidelines (Shamseer et al., 2015). This
systematic review was conducted according to the Preferred Reporting Items for
Systematic Reviews and Meta-Analysis Protocols (PRISMA-P) statement guidelines
(Shamseer et al., 2015). PRISMA-P is an evidence-based minimum set of items for
reporting in systematic reviews and meta-analyses. It ensures/encourages/facilitates

transparent and complete reporting in systematic reviews (Shamseer et al., 2015).
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2.3. Protocol and registration:

This study was registered with PROSPERO, which is an international database of
systematic reviews dedicated to topics related to health and social care. Specific key
characteristics are recorded and preserved as a permanent record. A systematic
review should be registered with this database at the beginning stages to avoid any
possible duplication and to allow for comparison between reported review methods

and what was planned in the protocol (Shamseer et al., 2015).

2.4. Ethical considerations

Ethical clearance was obtained from the Research Ethics committee of the Faculty of
Humanities, University of Pretoria (HUM009/0219) (appendix A). This systematic
review included a number of journal articles and therefore no participants were used

to conduct this study.

The following principles were adhered to (American Speech-Language-Hearing
Association, 2009):

Plagiarism:
To avoid plagiarism, all resources that contributed to this research study were carefully
adapted, accurately cited in text and included in a comprehensive reference list at the

end of the research document.

Bias:

Selection and publication bias was carefully considered. Selection bias refers to
subjective selection of data for analysis or studies to be reviewed (Joober, Schmitz,
Annable, & Boksa, 2012). This resulted in a sample that was not a representative of
the data set that was intended to be reviewed. In an attempt to avoid selection bias,
the reviewers established search strategies in advance, including using keyword

searches, setting inclusion/exclusion criteria, and manually checking data.

Publication bias refers to the incomplete or nonpublication of negative research results
(Joober et al., 2012). It was important to evaluate the risk of bias and the quality of
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evidence in individual studies and across studies to ensure that a thorough and
accurate review is established (Joober et al., 2012). Multiple databases were searched
using a variety of search terms in order to review a large amount of relevant articles.
This helped the reviewer avoid publication bias in selection of studies. Risk of
publication bias within each included study was independently assessed by the initial
reviewer. A second reviewer then rated 20% of these articles. A third reviewer
mediated in situations of disagreement. The agreement between reviewers as well as
the risk of bias was assessed using the Cochrane guidelines (Higgins & Green,
2008)(randomised controlled trial studies), Newcastle-Ottawa Scale (Wells et al.,
2018)(non-randomised) as well as the American Speech and Hearing Association
(ASHA) levels of evidence (Heneghan, Smith, & Rushton, 2015).

2.5 Information sources:

This search made use of specific topic based strategies designed for specific
databases from the start of January 2019. Only English articles were considered with
no geographical restrictions. The search was not limited to a specific time period. The
date of the last search was at the end of June 2019. The specific databases that were
used to conduct this study include: Cochrane Library, MEDLINE (Ovid), PubMed,
Scopus and Web of Science Core Collection. These databases were selected as they

cover a wide variety topics related to health care.

2.6. Search strategy:

The search strategy includes the study population using terms and keywords derived
from scoping search and expertise in the subject field. Key words were used in various
combinations within the different databases. The researcher also reviewed the
references of the articles found and included articles that were not identified in the
search. Concept mapping was also used to generate a wider array of key words
(Wilson, Mandich, & Magalh&es, 2016). A concept map is a tool used to visualise the
processes of development of an idea. This helped to organise, synthesise and
structure the information in a logical representation in order to understand the

relationship between concepts (Wilson et al., 2016).
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Combinations of keywords that were searched:

1. “Health messaging” OR “health promotion messaging” OR “health information
messaging” AND “caregiver education” OR “parent education” OR “parent training”
OR “parent guidance”) AND (“health” OR “development”) AND (“young children”
OR “toddlers” OR “babies” OR “infants”)

2. “Mobile phone message” OR “cell phone message” OR “short message service”
OR “text message” OR “voice messaging” AND (“caregiver education” OR “parent
education” OR “parent training” OR “parent guidance”) AND (“health” OR
“‘development”) AND (“young children” OR “toddlers” OR “babies” OR “infants”)

3. “Mobile health” OR “mHealth” AND (“caregiver education” OR “parent education”
OR “parent training” OR “parent guidance”) AND (“health” OR “development”) AND
(“young children” OR “toddlers” OR “babies” OR “infants”)

4. “Telepractice” OR “telehealth” AND (“caregiver education” OR “parent education”
OR “parent training” OR “parent guidance”) AND (“health” OR “development”) AND
(“young children” OR “toddlers” OR “babies” OR “infants”)

5. “Mobile technology” OR “Text message intervention” OR “medical mobile
innovation” AND (“caregiver education” OR “parent education” OR “parent training”
OR “parent guidance”) AND (“health” OR “development”) AND (“young children”
OR “toddlers” OR “babies” OR “infants”)

Full electronic search strategy with limits:

The following table indicates the number of responses each database received using

different combinations of search words and phrases indicated above.

Page | 16

© University of Pretoria



Table 2.1: Selection process of studies

UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
YUNIBESITHI YA PRETORIA

Web of
Science
Core Cochrane
PubMed | Medline | Scopus | Collection | Libraries | Total
title/
Selected fields title/ title/ abstract/ abstract/
abstract | abstract | keyword all fields keyword
SEARCH TERMS Number of hits

1. (message OR messaging)
AND development AND (infants
OR children) AND (caregiver OR
parent OR mother) 55 1288 866 846 11| 3066
2. (message OR messaging)
AND health AND (infants OR
children) AND (caregiver OR
parent OR mother) 167 349 2447 1936 17 | 4916
3. (mobile health OR mHealth)
AND development AND (infants
OR children) AND (caregiver OR
parent OR mother) 15 135 247 374 7 778
4. (mobile health OR mHealth)
AND health AND (infants OR
children) AND (caregiver OR
parent OR mother) 53 27 1023 919 10 | 2032
Total number of results 290 1799 4583 4075 45 | 10792

2.7  Eligibility criteria:

The SPIDER tool for qualitative evidence synthesis (Methley, Campbell, Chew-

Graham, McNally, & Cheraghi-Sohi, 2014) was used to evaluate eligibility criteria:

e (S) Sample: Studies conducted on the outcomes of health messaging systems

related to caregiver behaviour change regarding the health and development of

their infants and young children.

© University of Pretoria
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e (Pl) Phenomenon of Interest: A health messaging system targeting caregiver

knowledge and behaviour about health and development of their infants or young

children.

e (D) Design: Observational, cohort, case control, and randomised control trials.

e (E) Evaluation: Any reported measure of outcomes from a health messaging

system as a service delivery model.

¢ (R) Research type: Qualitative, quantitative and mixed-methods research could

be searched for.

Inclusion criteria:

Studies conducted on the effect of a text messaging system related to caregiver
behaviour change or child outcomes regarding the health and development of
their infants and young children were included in this study;

The search was not limited to a specific time period;

Only English studies were included,;

SMS effectiveness needed to be the key element of the intervention; however,
studies were considered if other modes of intervention were incorporated (e.g.
face-to-face visits or educational documents);

SMS content was required to be educational or supportive in nature. Reminder
systems were considered if coupled with a supportive or educational message;
Any pre-and post test study designs were considered. Exceptions were made
for observational studies that reported on caregiver behaviour change;

All study populations (high, low and middle income countries) were included;
Paticipants within selected studies needed to include caregivers of at least one

child under the age of 5 years old.

Exclusion criteria (See appendix B):

Studies were excluded if the design did not include pre-post test data (ie.
systematic review or study protocols)

Studies were excluded if the outcomes did not report on caregiver behaviour
change or child outcomes (ie. a feasibility study or caregiver’'s acceptance of

this type of intervention)
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¢ Atrticles were excluded if the children of caregivers within the studies were over
the age of 5 years old.

e Studies were excluded if they involved the use of mobile phone applications or
web-based programs requiring internet access.

e Studies using SMSs exclusively as a reminder system were excluded.

e Articles describing the use of a SMS response system to collect data on health

and development of young children were excluded.

2.8  Study selection:

An online software programme, DistillerSR, was used to select studies. This is an
online tool that allows reviewers to work collaboratively in screening and selecting
relevant studies. The program includes citation screening, elimination of duplicate
citations, full text review, risk of bias assessment, extraction of study characteristics

and outcomes, and the export of data and references.

/—\.
10792 articles
obtained from key
word search

K

BN L

258 articles included

5127 duplicates 5407 articles
for abstract
removed excluded screenin
N N

S N

71 articles included
for full text screening

N N S

187 articles excluded

| N

52 articles excluded

N

I N

19 articles included
for systematic review

N

Figure 2.1: Figure illustrating the number of results obtained, how the results were narrowed

down and the number of studies that were included.
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The eligibility criteria outlined above was carefully considered when selecting studies.
According to these specifications, this study aimed to find any articles reporting the
outcomes and effectiveness of text messaging systems related to caregiver behaviour
regarding the health and development of their infants and young children. Reviewed
studies included observational, cohort, case control and randomised control trials
(RCTs) and were qualitative, quantitative, or mixed methods in design. 5407 articles
were excluded (see figure 1) as they did not meet the specified inclusion criteria
(60.32%).

2.9 Data collection and analysis:

Using a data extraction sheet (see appendix C), the researcher extracted data from
relevant resources. A second and third reviewer then checked the extracted data for

consistency and clarity (Shamseer et al., 2015).

Data items:

The extracted data included the title, the author, the year of publication, the country in
which the study was conducted, the method of messaging, the type of message
content, the level of evidence, the length of intervention period, the target population
and age range of participants, the hypothesised outcomes, the reported
outcomes/effectiveness, and the statistically significant effect of the intervention on the
target population. Data was extracted according to the specific eligibility criteria
outlined above (Shamseer et al., 2015).

Summary measures:

Data was presented in a table format. This allowed for the qualitative comparison of;
the mHealth program, the content of the messages, the use of other materials, the
period of time since implementation, and the various measures of success. Main
themes were identified within the data and sub-themes were derived from the study
outcomes. All results were reported in the context of overall study quality (Heneghan
et al., 2015).
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Synthesis of results:

Thematic analysis was used to organise and synthesise information extracted from
the selected studies. Thematic analysis is a method used to interpret implicit and
explicit data items (Guest, MacQueen, & Namey, 2012). The researcher then judged
the similarity of the studies, the mechanism of intervention or exposure as well as

follow up times in order to combine all the relevant studies.
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Chapter 3: Research article

Chapter Aim:

The aim of this chapter is to present the systematic review article as submitted to
Early Child Development and Care on 11 November 2019. Please take note that
the format of the article may differ from the rest of the dissertation as the journal

has specific guidelines informing the format of the article.

Early Child Development and Care

Do text messages about health and development in young children have an effect on

caregiver behaviour? A systematic review

Brittany Paige Richardson (a), Prof. Jeannie van der Linde (a), Prof. De Wet Swanepoel
(@)(b), Mrs Bhavani Pillay (a)

(a) Department of Speech Language-Pathology and Audiology, University of Pretoria,

Pretoria, South Africa (b) Ear Science Institute, Australia

Corresponding author: Brittany Paige Richardson, University of Pretoria, Private Bag X20,

Pretoria, Hatfield, 0028; (012 420 2816); richardson.brittany96@gmail.com

Co-author: Professor Jeannie van der Linde, University of Pretoria, Private Bag X20, Pretoria,
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Co-author: Professor De Wet Swanepoel, University of Pretoria, Private Bag X20, Pretoria,
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Do text messages about health and development in young children have an effect on

caregiver behaviour? A systematic review
Abstract

Access to appropriate information can result in improved health and development outcomes in
children. Health promotion text messaging has been implemented in various countries to reach
communities where the majority of the population may be living in poverty and lack access to
information and health services. This systematic review investigated the effect of providing
information, regarding health and development in young children using text messages, on
caregiver behavior. Studies were retrieved from five different databases using primary search
phrases. Nineteen studies were identified, including RCT’s, observational studies, and non-
randomized control trials. Message content included educational information regarding health
and development, reminders and caregiver support. This study revealed that text messaging is
an effective tool to influence caregiver behaviour and child outcomes in health. In child
development, there is limited evidence, both in quality and quantity and necessitates more

research. More research is also required in LMICs.

Keywords: development, health, text messaging, young children, caregiver behaviour

Introduction

Around the world, approximately 200 million children do not reach their full developmental
potential due to exposure to risk factors (Mo et al., 2014; Scherzer et al., 2012). A range of risk
factors interfere with a nurturing environment and stimulation that is vital for optimal early
childhood development (ECD) and health (Guyer et al., 2009), including inadequate nutrition
and family care (Frongillo et al., 2017). The first three years of a child’s life is when the brain

is at its highest neural plasticity (Georgieff, Brunette, & Tran, 2015). It is vital to intervene
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early to promote child development and well-being whilst preventing developmental delays

and health related problems (Minniss et al., 2013).

The primary influence on a child’s development is the family (UNICEF, 2007; Weinert,
Linberg, Attig, Freund, & Linberg, 2016). Consistent caring, support and affection from a
trusted caregiver is a protective factor against risks and a prerequisite for healthy childhood
development (Mo et al., 2014; Rawatlal et al., 2015; Siddiqi et al., 2011) including language,
cognitive and socio-emotional development (Frongillo et al., 2017; Noble et al., 2015; Smith
et al., 2017). Inadequate caregiving conditions interfere with successful development (Biglan,
Flay, Embry, & Sandler, 2012). Caregivers’ knowledge of child health and development plays
a key role in the care they provide (Vorster, Sacks, Amod, Seabi, & Kern, 2016). Therefore,
interventions promoting successful ECD and health outcomes need to be targeted towards

caregivers.

Caregiver’s access to information results in improved health and developmental literacy
(Jeyaseelan & Sawyer, 2017). A positive link between parental access to information regarding
prenatal and postnatal education and improved health ECD outcomes has been reported (Gray
et al., 2014; Hall et al., 2015; Sarwar, 2015; Seebregts et al., 2016). Adequate parental health
literacy is vital for disease prevention, compliance with health recommendations, a health
management plan for their children as well as their overall health status (Davis et al., 2013;
Zhuang et al., 2016). Globally, however, an estimated 776 million adults lack basic health
literacy (Latif et al., 2017). Maternal and child health education resources are also not easily
accessible, especially for those living in low income countries (Obasola & Mabawonku, 2018).
More accessible measures are therefore required to promote health and developmental literacy

in general (Zhuang et al., 2016).
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In low and middle income countries (LMICs) the attainability of information as well as access
to appropriate health care services varies greatly based on an individual’s location (Hamdani,
Minhas, Igbal, & Rahman, 2015; Slemming & Saloojee, 2013) and availability of professionals
to meet their needs (Mayosi & Benatar, 2014). Appropriate resources, social support structures,
financial assistance and community infrastructure, are considered to be important factors of
parenting practices and child outcomes. (Taliep, Ismail, & Titi, 2018). The use of mobile
phones in the provision of preventative healthcare services is becoming an increasingly utilized
avenue (Alam et al., 2017). These services are referred to as a component of mobile health
(mHealth). Affordable, scalable, trackable and targeted mobile phone based initiatives may be
a promising addition in addressing maternal and child health and development problems in

order to achieve maximum impact (Sarwar, 2015).

Messaging to promote health and early childhood development is a primary mHealth strategy
that has been implemented in various countries, particularly to reach areas where poverty and
poor access to information and health services is characteristic (Laidlaw et al., 2017). Health
messages can be delivered by short message service (SMS) or unstructured supplementary
service data (USSD) as neither requires smartphones (Seebregts et al., 2016). These initiatives
are taking advantage of the ever increasing rate of mobile phone ownership and penetration
internationally (GSMA, 2019). Studies are demonstrating that receiving SMSs could improve
health and developmental literacy and even encouraged changing unhealthy behaviors
(Jeyaseelan & Sawyer, 2017; Zhuang et al., 2016). Adequate developmental literacy in
caregivers will result in the understanding of typical key developmental milestones, knowledge
of risk for developmental delays, recognizing developmental delays, knowledge of long-term
consequences of an unaddressed delay, knowledge of where to seek appropriate health and
development information, as well as appropriate self-help and help-seeking behaviour

(Jeyaseelan & Sawyer, 2017). The level of understanding, literacy, language capabilities as
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well as technology skills required of the audience may however impact the success and

acceptability of a messaging system if not taken into consideration (Laidlaw et al., 2017).

Health and ECD targeted mHealth text messaging programs, such as Aponjon in Bangladesh,
Wazazi Nipendeni in Tanzania, CCPF in Malawi, and MomConnect in South Africa, have been
implemented in a number of LMICs and are demonstrating high success rates in terms of early
breastfeeding, attendance to antenatal care visits, and the use of bed nets to prevent malaria
(Peter et al., 2015). These services are free for caregivers, which reduces access barriers to
information. Messages received from these programs cover typical developmental stages (i.e.
growth, cognitive, linguistic, social and emotional development) (Slemming & Saloojee,
2013), safety, feeding and nutrition, when and how to access health care, emotional support for
mothers, immunizations (Whittaker et al., 2012) as well as mother-child attachment and
bonding. All of these are important aspects of ECD and health (United Nations Foundation,

2015).

Using messaging for health and early development has the potential to reduce some of the
burden on health care services (Peter et al., 2015). Health messages targeting caregiver
education could support early identification of children who may be at risk for adverse ECD
and health outcomes as well as towards prevention of developmental delays/disorders
(Slemming & Saloojee, 2013). Although some mHealth initiatives have demonstrated
promising outcomes, it is difficult to measure the general effectiveness in terms of impact on
mothers and young children (Whittaker et al., 2012). This systematic review therefore
investigated what effect provision of information regarding health and development in young

children using text messages has on caregiver behavior.
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Method

The Preferred Reporting Items for Systematic Reviews and Meta-Analysis Protocols
(PRISMA-P) statement guidelines (Moher, Liberati, Tetzlaff, Altman, & The PRISMA Group,
2009) (appendix D) was used to conduct this systematic review. A systematic review was
conducted of studies that investigated the effect of providing information about health and

development in young children using text messages on caregiver behavior.

Search strategy

Five databases were used: Cochrane Library, MEDLINE (Ovid), PubMed, Scopus and Web of

Science Core Collection. Titles and abstracts were searched for the terms outlined in table 1.

Table 3.1: Selection process of studies.

Web of
Cochrane
Science
Pubmed Medline Scopus Libraries Total
Core
Collection
title/ title/

title/ title/
abstract/  all fields abstract/
abstract abstract

keyword keyword
SEARCH TERMS Number of hits
1. (message OR
messaging) AND
55 1288 866 846 11 3066
development AND
(infants OR children)
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AND (caregiver OR

parent OR mother)

2. (message OR
messaging) AND
health AND (infants
OR children)

AND (caregiver OR

parent OR mother)

167

349

2447

1936

17

4916

3. (mobile health OR
mHealth) AND
development AND
(infants OR children)
AND (caregiver OR

parent OR mother)

15

135

247

374

778

4. (mobile health OR
mHealth) AND
health AND (infants
OR children)

AND (caregiver OR

parent OR mother)

53

27

1023

919

10

2032

Total number of

results

290

1799

4583

4075

45

10792

© University of Pretoria
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Study selection and evaluation

All references obtained from the keyword search were uploaded to an online software program
(DistillerSR, Evidence Partners, Ottawa, Canada) which was used to screen and select studies.
This online program allowed authors to collaborate and mediate to avoid selection bias. Of the
10792 results, 5127 duplicates were removed. The first author then screened the titles and
abstracts of the remaining studies to determine if they were to be excluded or reviewed in full.

Eighty-six articles were selected for full text evaluation to confirm eligibility for inclusion.

Inclusion and exclusion criteria

Studies conducted on the effect of a text messaging system related to caregiver behaviour
change or child outcomes regarding the health and development of their young children were
included in this study. The search was not limited to a specific time period and only English
studies were included. Studies were accepted if they included other modes of intervention (eg.
Face-to-face visits or educational documents), however, SMS effectiveness needed to be the
key element of the intervention. SMS content was required to be education or supportive in
nature. Some reminder systems were considered if coupled with a supportive or educational
message. Any pre-and post test study designs were considered. Exceptions were made for
observational studies that reported on caregiver behaviour change. All study populations, from
high and low income countries, were included; however, participants within studies needed to

include caregivers of at least one child below the age of 5 years.

Articles were excluded if the reported outcomes or study design (such as systematic reviews
or study protocols) was not in line with inclusion criteria (60.32%); if participants included
caregivers of children over the age of 5 years old (9.52%); if text messaging was used

exclusively as a reminder system, or if a mobile phone application or any web-based programs
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requiring internet access was used (30.16%). Articles describing the use of a SMS intervention

to collect data on health and development of young children were also excluded.

Data extraction management

Data was extracted according to specific eligibility criteria based in the SPIDER tool for the
synthesis of qualitative evidence (Methley et al., 2014). All articles that met these criteria were
eligible for inclusion. The extracted information included characteristics such as the title,
author, the country in which the study was conducted, the year of publication, the study design,
the level of evidence, the method of messaging, the time period of the study, the target
population, the hypothesized primary and secondary outcomes, as well as the final outcome or

effectiveness of the intervention.

Acrticles were divided in order to perform a qualitative and quantitative comparison of the
mHealth program or method of messaging, the specific outcome category (health, development
or both), and measures of success. Information extracted from the selected studies was
organized and synthesized according to thematic analysis. Main themes were identified within
the data and sub-themes were derived from the study outcomes. All results are reported in the

context of overall study quality (Heneghan et al., 2015).

Bias

The risk of publication bias (see appendix E and F) and the quality of evidence in individual
studies and across studies was evaluated to ensure that a thorough and accurate review was
established (Joober et al., 2012). The Cochrane risk of bias assessment is used to review the
quality randomized controlled trials. It includes five domains (selection, performance, attrition,
reporting, and other) in which the author classifies the content of the article as either low, high
or unclear risk (Higgins & Green, 2008). The author’s judgment is supported with evidence
from the reviewed article, other relevant sources, as well as the authors’ explanation (Higgins
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& Green, 2008). The Newcastle-Ottawa scale (NOS) was used to analyze the quality of non-
randomized studies (Wells et al., 2018). To avoid selection bias, searching strategies were
established in advance. This included keyword searches, defining specific inclusion and

exclusion criteria, and manually checking extracted data.

Results

Seventy-one articles were reviewed in full. Fifty-two of these articles were found to be
unrelated to the study subject, resulting in 19 articles that met inclusion and exclusion criteria

(see figure 1).

10792 articles
obtained from key
word search

5127 duplicates 5407 articles izri?u?jré:jdf%sr
removed excluded .
abstract screening
; 86 articles
187 articles included for full

text screening

67 articles
excluded

19 articles
included for
systematic review

Figure 1: Number of results obtained, how the results were narrowed down and the number of

studies that were included.

Page | 31

© University of Pretoria



NIVERSITEIT VAN PRETORIA
N Y OF PRETORIA
u

ITHI YA PRETORIA

Nature of studies

Studies included randomized control trials (n=13, 68.4%), observational (n=3, 15.8%), and
non-randomized control trials (n=3, 15.8%) using qualitative, quantitative, or mixed methods
in design (table 2) with sample sizes ranging from 5 to 6841 participants. Participants included
caregivers of children under 5 years old from diverse cultural and economic backgrounds. The
majority of these studies were carried out in higher income countries (n=15; 79%), including
the United States (n=12; 63.2%), Australia (n=2; 10.5%) and Puerto Rico (n=1; 5.3%). Very
few of these studies were conducted in low (n=1; 5.3%) and middle (n=4; 21.05%) income

countries.

Content of text messages

Message content included educational information regarding health and development (89.5%),
reminders (i.e. for timely immunizations, attending antenatal care appointments, and oral health
behaviors) (36.8%) and caregiver support (52.6%). The majority of studies (n=12; 63.2%)
looked exclusively at text messaging. Others used a combination of text messages and
educational documents (10.5%, n=2), text messages and phone calls (5.3%, n=1), text message
and a face-to-face visit (5.3%, n=1), and a text message combined with both an educational
document and a face-to-face visit (5.3%, n=1). Two studies (10.5%, n=2) made use of a two-

way text messaging system which allowed caregivers to ask questions or give feedback.

Intervention Effectiveness

Given the range of outcomes that were assessed and the variety of study designs, a meta-
analysis of study findings was not undertaken. According to a thematic analysis, two main
themes (i.e. heath and development) and nine sub-themes were identified (table 2). The

majority of the studies (n=17; 89.5%) found statistically significant positive effects of text
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message intervention on caregiver behavior. Text messages also had an effect on child

outcomes, with 15.8% (n=3) of studies reporting a positive effect.

Table 3.2: Summary of identified categories and themes

Message Theme n %
Health 17 89.5
Development 2 10.5

Message sub-themes

Health
- Feeding practices (breastfeeding and complimentary feeding) 4 21.1
- PMTCT of HIV 2 10.5
- Health care utilization and emergency department visits 2 10.5
- Adherence with recommended vaccinations 4 21.1
- Weight management and decreasing sedentary lifestyle behavior 4 21.1
- Adherence to recommended maternal and infant healthcare visits 3 15.8
- Oral health knowledge and behavior 2 10.5

Development

- Developmentally appropriate learning activities 1 5.3

- Speech and language development 1 5.3

Message outcome

Caregiver behaviour change 18 94.7
Health and/or developmental outcomes 5 26.3
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Seventeen (89.47%) of the studies focused on the effect of a text messaging intervention

regarding health. Sixteen (84.2%) articles demonstrated statistically significant positive

changes in caregiver behaviour following a text message intervention. Five studies (26.3%)

reported on the effectiveness of the intervention on child and/or maternal outcomes. Some

studies (n=2; 10.5%), however, found insignificant effects of a text messaging intervention on

caregiver behaviour change or child health outcomes (table 3).

Table 3.3: Statistical significance of text message intervention on caregiver behaviour change

and child health outcomes

Article Impact of text message intervention ~ Country Significance
Maternal and child outcomes
(Lund et al., 2014) Increase in caregivers seeking and Tanzania p<0.05*
receiving preventive health services
with more women with antepartum
complications identified and referred
(Hannan et al., 2016)  Fewer infant morbidities, decreased USA p<0.05*
emergency health care utilization, and
considerably lower health care costs
(Downing et al., 2018;  Increasing children’s sleep duration and Australia p<0.04*
Haines et al., 2013) reducing children’s screen time
(Haines et al., 2013) Decreasing children’s Body Mass Index USA p<0.05*
(BMI)
(Kassaye et al., 2016)  Prevention of mother-to-child Kenya p>0.05 **
transmission (PMTCT)
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(Palacios et al., 2018)  No significant effects on feeding Puerto p=0.666**
practices or weight Rico and
Hawaii
Changes in caregiver behavior
(Gallegos et al., 2014;  Increase in exclusive breastfeeding rates Australia p<0.05 *
Patel et al., 2018) and India
(Brown et al., 2014) Increased self-reported breastfeeding USA p<0.05 *
success
(Brown et al., 2014; Increase in adherence with the USA p<0.05 *
Bushar et al., 2017; recommended vaccinations
Hannan et al., 2016;
Jordan et al., 2015)
(Brown et al., 2014; Improved adherence with recommended USA and P<0.05*
Hannan et al., 2016; maternal and infant healthcare visits Tanzania
Lund et al., 2014)
(Hashemian et al., General oral health knowledge, USA, P=0.01*
2014; Sharmaet al., attitudes and practices including India
2011) flossing behaviour and mouth rinsing
(Hashemian et al., Decrease in children’s sugary food and USA P=0.05*
2014) drink intake
(Odeny et al., 2014) Increase in post-partum retention in Kenya P<0.05 *
PMTCT,; increase in the rate of infant
virological HIV testing
(Ladley et al., 2018) Reduced prevalence of non-urgent USA P<0.05 *
emergency department visits
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(Brown et al., 2019; Increase in healthy lifestyle behaviors of USA

Militello et al., 2016) parents of overweight preschoolers

p<0.05 *

* Significant effect (p < 0.05)

** No significant effect (p > 0.05)

Development

Two studies (10.5%) reported statistically significant positive changes in caregiver behaviour

in regards to development. However, none of these studies reported on child outcomes (see

table 4).

Table 3.4: Statistical significance of text message intervention on caregiver behaviour change

regarding development.

Article Impact of text message intervention on: Country Statistical
significance
(Hurwitz et al., 2015)  Increased caregiver engagement inarange USA p=0.019 *
of developmentally appropriate learning
activities with their young children
(Olson et al., 2016) Another study reported that a text USA p=0.004 *
messaging intervention enabled parents to
positively change their child’s linguistic
environment
*significant effect (p < 0.05)
** No significant effect (p > 0.05)
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Discussion

A majority of studies (n=13; 68.4%) were randomised controlled trials reporting a high quality
of evidence (Robey, 2004). These studies were predominantly addressing the topic of health
(n=17; 89.5%). Avrticles related to development (n=5; 26.3%) were of lower-quality evidence
as they were mostly observational studies. No concerns related to publication or selection bias

were noted in and across the selected studies.

Evidence demonstrates text messaging to be a feasible, acceptable and a highly valued channel
for delivering parenting information (Brown, Hudson, Campbell-Grossman, & Yates, 2014;
Hurwitz, Lauricella, Hanson, Raden, & Wartella, 2015; Olson, Wilkinson, Wilkinson, Harris,
& Whittle, 2016). However, many studies (n=15; 79%) reported on outcomes in higher income
countries. Lower income countries face the major burden of barriers such as, low literacy, poor
infrastructure, a lack of skilled professionals as well as cultural differences interfering with the
adoption of a text messaging intervention (Latif et al., 2017). The underrepresentation of
studies from LMICs (n=5; 26.3%) may be due to limited funding as well as the perceived public
health importance compared to life-threatening conditions such as HIV/AIDS. It is important
to consider the populations from a lower income setting as they may be more vulnerable to
health and developmental issues and may face different challenges to high income countries.
The potential impact of text messaging interventions may therefore be significantly more

pervasive in LMICs.

Due to the diversity amongst content of messages within text message interventions, it is
difficult to report on which type of SMS content was more effective. However, similar studies
reported SMS interventions used as reminder systems to be more effective for topics related to
immunizations (Domek, Contreras-Roldan, Asturias, Bronsert, Bolafios, O’Leary, . . . Bull,

2018) or frequent activities such as oral health behaviors, appointment reminders (Guy,
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Hocking, Wand, Stott, Ali, & Kaldor, 2012), and medication adherence (Grange, Lewis, &

Rockwern, 2012).

Text messages are less intrusive as they can be viewed whenever the caregiver has time
(Sharma, Hebbal, Ankola, & Murugabupathy, 2011). It is vitally important that the message
content and frequency of messages is sufficient to address caregiver concerns (Jordan, Bushar,
Kendrick, Johnson, & Wang, 2015). Interventions that allowed a two-way interaction (n=2;
10.5%) for caregivers to respond to texts or to ask further questions provides an opportunity to
identify specific and personal needs (Odeny et al., 2014). Studies also highlighted that although
caregivers may already have the knowledge, text messages served as a reminder and
encouragement and reinforcement in order to promote action change their behaviour (Brown

et al., 2019; Hashemian, Kritz-Silverstein, & Baker, 2014; Sharma et al., 2011).

An interesting finding suggested that the option of a voice message rather than a text-message
may be an important consideration in overcoming literacy barriers (Lund et al., 2014; Sharma
et al., 2011). Studies also reported evidence of shared mobile phone ownership within
households (Lund et al., 2014). This suggests that caregivers within the household who do not
have their own registered phone would still have access to the information provided in the
message. Studies also highlighted that caregivers frequently showed or forwarded the SMS to

someone else (i.e. neighbors, relatives, friends and colleagues) (Nayoan, 2017).

There is a potential limitation of technology based communication systems at delivering health
related information, which does not account for the structural barriers faced by caregivers in
seeking facility-based interventions (Hannan, Brooten, Page, Galindo, & Torres, 2016;
Kassaye et al., 2016; Odeny et al., 2014). However, another interesting finding suggested that

by creating awareness for caregivers and highlighting the demand for service delivery from the
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government, mobile phone interventions may result in improved quality of care for children

and families (Lund et al., 2014).

Health

Delivery of health information via SMS resulted in improvements in oral health behaviour
(n=2; 10.5%), feeding practices (n=3; %), adherence to recommended vaccinations (n=4;
21.1%) (Jordan et al., 2015), antenatal care attendance (n=3; 15.8) (Lund et al., 2014) and
improved effective, necessary utilization of emergency department visits (n=2; 10.5%)

(Ladley, Hieger, Arthur, & Broom, 2018), breastfeeding and health-seeking behaviours.

Text interventions resulted in higher rates of exclusive breastfeeding and complimentary
feeding practices (p<0.05). Studies reported that this success can be credited to the frequency
of support and counselling through this intervention (Brown et al., 2014; Gallegos, Russell-
Bennett, Previte, & Parkinson, 2014; Patel et al., 2018). Gallegos et al. (2014) illustrates that
all types of extra support will influence caregiver’s feeding practices. There may be a
considerable impact on behaviour change and outcomes if caregivers received more text
messages for a longer period of time (Gallegos et al., 2014); however, this still needs to be
investigated. Breastfeeding mothers benefitted from support-based text messages as social
support in the first year of a child’s life has been associated with parent stress levels (Hannan

etal., 2016).

Rather than simply providing educational information, caregivers benefitted from receiving
strategy suggestions to overcome barriers, achieve goals and assist with problem solving in
making appropriate health related decisions for their children (Downing, Salmon, Hinkley,
Hnatiuk, & Hesketh, 2018; Haines et al., 2013). Messages also encourage goal orientated, self-
monitoring behaviours, resulting in better child health outcomes (Downing et al., 2018). It was

found that caregivers did not make use of website links (to videos, further information, etc.)
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within texts as they found messages to be substantial (Downing et al., 2018). This is an
important observation as caregivers from LMICs may not have the means to access further
information (due to a lack of internet access or the expense of data), and caregivers from higher

income countries may lack the time.

Studies indicated that tailored public health interventions (tailored to the infant’s age, language,
preferred time, etc.) may be more efficacious for the prevention of mother-to-child
transmission (PMTCT) than typical interventions (Odeny et al., 2014). Interventions targeting
weight management and vaccination adherence also reported similar findings as personalising
text messages influenced retention rates (Brown et al., 2019; Bushar, Kendrick, Ding, Black,
& Greby, 2017). Many studies (n=17; 89.5%) emphasised the positive effect of
multicomponent, individually tailored, positively framed text messages (adapted to cultural
relevancy, frequency, schedule and utilization) in improved relevance to the user and achieving
positive health and development outcomes and caregiver behaviour change (Bushar et al.,

2017; Haines et al., 2013; Militello, Melnyk, Hekler, Small, & Jacobson, 2016).

Studies that did not report statistically significant effects on interventions were related to health
interventions targeting caregiver behaviour; including PMTCT of HIV (n=1; 5.3%), feeding
practices and weight management (n=1; 5.3%). Kassaye et al. (2016) recorded an insignificant
impact of text messages in PMTCT, as there was similar improvement in both the intervention
and the control groups. This may be due to the increased communication between the
participants and community health workers (even though the control group did not receive
SMSs) (Kassaye et al., 2016). Increased communication may result in increased health seeking

behaviours (Lund et al., 2014).

The effects of the SMS intervention on feeding practices may not have yielded desired results

due to the limited time period of the intervention. It has also been suggested that feeding

Page | 40

© University of Pretoria



UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
YUNIBESITHI YA PRETORIA

interventions are more successful with an increase in message frequency; when coupled with
home visits and counselling sessions; when other caregivers are included in the intervention
(Palacios et al., 2018). Other studies such as (Jiang et al., 2014) demonstrated positive effects
of feeding intervention programs when initiated earlier during pregnancy to successfully

impact caregiver decision making about early feeding practices.

Development

There was a lack of studies on the topic of development. This may be due to the perceived
public concern of health over development. However, reported text messaging interventions
targeting developmental outcomes such as developmentally appropriate learning activities
(n=1; 5.3%) and speech and language development (n=1; 5.3%) demonstrated positive results.
Parents reported that activity suggestions were particularly helpful (Hurwitz et al., 2015).
Hurwitz et al. (2015) reported that a SMS intervention providing not only skills training, but
also positive messages related to the strengths of a father’s parenting role, resulted in higher
rates of responsiveness. This study also highlighted that interventions targeting
developmentally appropriate learning activities may be more beneficial for parents of boys as

they may have a greater need for activity suggestions (Hurwitz et al., 2015).

Text message interventions may also be particularly beneficial for speech and language
development in young children as there are time constraints and possible language barriers that
may cause limitations within clinical settings. Text messages allow for generalizability from a
clinical setting to their everyday environment as parents can act immediately on information

and suggestions as well as store the messages for future reference (Olson et al., 2016).

Limitations and strengths

Frequently mentioned limitations within studies included (1) the lack of generalization as

sample groups were frequently homogenous (e.g. from the same income group category, only
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mothers as caregivers, small sample size etc.); (2) self-reported parental outcomes rather than
objective measures; thus parents may have exaggerated improvements in behaviours or
outcomes); (3) due to the nature of a text messaging intervention, blinding of participants was
difficult; (4) Sustained impact as long-term behaviour changes were not evaluated.
Misunderstanding or misinterpretations of messages, data protection, and maintaining

confidentiality may also need to be considered as limitations (Sharma et al., 2011).

There were also limitations related to this systematic review. Due to the limited number of
articles that were acquired, there may be a lack of generalizability of results. Due to inclusion
of other elements of information delivery (i.e. not only a SMS element), it may be difficult to
differentiate between different elements that contributed to the intervention’s effectiveness.
Secondly, as the majority of these studies were based on higher income countries, it may be

difficult to generalize outcomes to all LMIC’s.

Implications

Future research should examine whether intervention programs affect objective measures of
children’s health and developmental outcomes rather than simply targeting caregivers’
behaviour change. It is vital to determine if caregiver behaviour change is resulting in improved
child outcomes. Results indicate that implementing a text message intervention more broadly
may result in significant health care cost savings (Hannan et al., 2016). Findings from this study
are important for influencing governmental policy as investing in the health and development

of children, governments will be investing in the future generation.

Conclusion

Current evidence from this review supports text messaging as an effective tool to change
caregiver behaviour and child outcomes across a range of health and to a more limited extent
in development. Development had limited quantity and quality of evidence and requires more
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studies. Overall findings indicate improved caregiver comfort with fundamental infant health
and development decisions, which may be attributable to constant, small quantities of
information received via text message from health care professionals (Ladley et al., 2018).
Most studies were conducted in higher income countries, which necessitates more research to

be done in LMICs.
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Chapter 4: Discussion and Conclusion

Chapter Aim:

The aim of this chapter is to discuss the implications of the research findings, to
describe the strengths and limitations of the study, to identify the need for further

research and to draw a final conclusion.

4.1 Discussion of results

This review’s findings emphasise the positive effect of multicomponent, individually
tailored, positively framed text messages (adapted to cultural relevancy, frequency,
schedule and utilization) in achieving positive outcomes (Bushar et al., 2017; Haines
et al., 2013; Militello et al., 2016). These results suggest that caregivers felt more
comfortable with basic infant health care decisions, which may be attributable to
continuous, small doses of information received via text message from health care
professionals (Ladley et al.,, 2018). Rather than simply providing educational
information, caregivers benefitted from receiving strategy suggestions to overcome
barriers, achieve goals and assist with problem solving (Downing et al., 2018; Haines
et al., 2013). It was found that caregivers did not make use of website links (such as
videos or further information) within texts as they found the messages to be substantial
(Downing et al., 2018). This is an important observation as caregivers from lower
income countries may not have the means to access further information (as they may
lack internet access or mobile data to view alternate sources if information) and
caregivers from higher income countries may lack sufficient time to view alternate

sources.

Table 2 below provides a brief overview of the research study results. This table
summarizes the countries where text messaging interventions were conducted, the
level of evidence within the identified studies, themes and sub-themes that were
identified, message content, the method of messaging, as well as the targeted

outcomes of the intervention.
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No. of Percentage
Study characteristics studies of studies

(n=19) (%)
COUNTRY
USA 12 63.2
Australia 2 10.5
Kenya 2 10.5
Puerto Rico 1 5.3
India 2 10.5
Tanzania 1 5.3
LEVEL OF EVIDENCE (According Robey, 2004)
Randomised control trials 13 68.4
Non-randomized controlled trial (quasi-experiments) 3 15.8
Observational studies with controls (retrospective studies, interrupted 0 0
time-series studies, case-control studies, cohort studies with controls)
Observational studies without controls (cohort studies without controls | 3 15.8
and case series)
MESSAGE CHARACTERISTICS
MESSAGE THEMES
Feeding practices (breastfeeding and complimentary feeding) 4 21.1
Prevention of mother-to-child transmission (PMTCT) of HIV 2 10.5
Health care utilization and emergency department visits 2 10.5
Adherence with recommended vaccinations 4 21.1
Weight management and decreasing sedentary lifestyle behaviour 4 21.1
Adherence with recommended maternal and infant healthcare visits 3 15.8
Oral health knowledge and behaviour 2 10.5
Developmentally appropriate learning activities 1 5.3
Speech and language development 1 5.3
MESSAGE CONTENT
Reminders 7 36.8
Educational information 17 89.5
Support 10 52.6
METHOD OF MESSAGING
Text message 12 63.2
Two-way text messaging 2 10.5
Text message + other information documents 2 10.5
Text message + phone call 1 5.3
Text message + face to face visit 1 5.3
Text message + visit + documents 1 5.3
TARGETED MESSAGE OUTCOME
Caregiver behaviour change 18 94.7
Health and developmental outcomes 5 26.3
MESSAGE CATEGORY
Health 17 89.5
Development 2 10.5
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4.2 Clinical and theoretical implications

Studies indicated text messaging to be a feasible, acceptable and a highly valued
channel for delivering parenting information (S. Brown et al., 2014; Hurwitz et al., 2015;
Olson et al., 2016). Text messages are viewed as less intrusive as they can be viewed
whenever the caregivers have time (Sharma et al., 2011). However, a lack of research

on the topic of development exists.

Governing bodies needs to focus on improving caregiver health and developmental
literacy as this may result in improved outcomes in children (Hall et al., 2015). Using
a text messaging system allows educational information to be more accessible for
caregivers. This can be written in as part of service delivery in policy documents and
may also assist health professionals to effectively meet the demand for services with
the use of prevention and early identification techniques, rather than treatment
(Slemming & Saloojee, 2013). Both health and development outcomes should be
carefully considered when addressing the content of text messages. If policy makers
understand the integrated effect of health and development outcomes, children at risk

due to various health concerns will also be supported in ECD.

Text messages allow for generalizability from a clinical setting to everyday
environments as parents can act immediately on information and suggestions as well
as store the messages for future reference (Olson et al., 2016). An interesting finding
recommended that the option of a voice message rather than a text-message may be
an important consideration in overcoming literacy barriers (Lund et al., 2014; Sharma
et al., 2011). Studies also reported evidence of heterogeneous mobile phone
ownership, suggesting that the SMS content would reach more caregivers without their
own registered phone numbers (Lund et al., 2014). Caregivers also frequently showed
or forwarded the SMS to someone else, such as neighbours, relatives, friends and

colleagues (Nayoan, 2017).

The results of these studies suggest that significant health care cost savings could be
achieved by implementing this type of intervention more broadly (Hannan et al., 2016).
Findings from this study are important for influencing governmental policy on ECD as
investing in the health and development of young children will be investing in the future

generation and increase awareness.
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4.3 Critical evaluation and recommendations

This study has strengths and limitations. This systematic review was conducted
according to the PRISMA-P guidelines which is deemed a valid and reliable research

methodology protocol (Shamseer et al., 2015).
The use of this protocols enables:

e the interpretation and evaluation of the review method,

e the identification and adjustment to methods,

e identification of selective reporting,

e the preparation and reporting of research findings,

e peer reviewers and editors to determine the completeness and clarity of the

research article submitted for publication (Shamseer et al., 2015).

According to Robey (2004), a systematic review is the highest quality of evidence.
There are several strengths specifically related to systematic reviews present in this
study including: a clearly stated objective; clearly stated inclusion and exclusion
criteria; multiple databases were searched; the study selection was described in detail;
a list of both included and excluded studies has been provided; a thorough summary
of included studies, risk of bias and the level of evidence was assessed;
characteristics of individual studies were provided; and there are no conflicts of interest

present.

There are also limitations to this study as a meta-analysis could not be conducted. A
meta-analysis is a statistical method that is often conducted with systematic reviews.
It is used to improve statistical power, evaluate the size of the effect, and/or to clarify
uncertainty when reports disagree. Without a meta-analysis, generalizability of results
of this study may be difficult.

This study highlights the potential for successful implementation of text based mHealth
intervention in various communities. Future research should continue to explore the
use of technology (specifically text messaging) as a means of information distribution,
prevention and early detection. LMICs need to explore the use of technology as they
may be more vulnerable to health and developmental issues. Further research may
need to address the effects of potential misunderstanding or misinterpretations of

messages, data protection, and maintaining (Sharma et al., 2011). Research should
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also examine whether intervention programs influence child’s health and

developmental outcomes rather than simply targeting caregiver behaviour change.

4.4 Conclusion

Current evidence summarised from this review supports text messaging as an
effective tool to change caregiver behaviour and child outcomes across a range of
health and ECD related topics. The findings suggest increased caregiver comfort with
basic infant health and development decisions, which may be attributable to
continuous, small doses of information received via text message from health care
professionals (Ladley et al., 2018). Development has more limited quantity and quality

of evidence and future research is therefore recommended especially in LMICs.
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Appendix D: Preferred Reporting Items for Systematic Reviews and Meta-Analysis Protocols (PRISMA-P) checklist

PRISMA-P (Preferred Reporting Items for Systematic review and Meta-Analysis Protocols) 2015 checklist: recommended items to
address in a systematic review protocol*

Section and Item Checklist item (Page No.#)
topic No
ADMINISTRATIVE INFORMATION
Title:
Identification la Identify the report as a protocol of a systematic review 1
Update 1b If the protocol is for an update of a previous systematic review, identify as such 1
Registration 2 If registered, provide the name of the registry (such as PROSPERO) and registration number 1
Authors:
Contact 3a Provide name, institutional affiliation, e-mail address of all protocol authors; provide physical mailing address of 1
corresponding author
Contributions  3b  Describe contributions of protocol authors and identify the guarantor of the review 10
Amendments 4 If the protocol represents an amendment of a previously completed or published protocol, identify as such and list 1
changes; otherwise, state plan for documenting important protocol amendments
Support:
Sources 5a Indicate sources of financial or other support for the review 1
Sponsor 5b Provide name for the review funder and/or sponsor
Role of 5c Describe roles of funder(s), sponsor(s), and/or institution(s), if any, in developing the protocol
sponsor or
funder
INTRODUCTION
Rationale 6 Describe the rationale for the review in the context of what is already known 3
Objectives 7 Provide an explicit statement of the question(s) the review will address with reference to participants, interventions, 4
comparators, and outcomes (PICO)
METHODS
Eligibility criteria 8 Specify the study characteristics (such as PICO, study design, setting, time frame) and report characteristics (such as 4-5
years considered, language, publication status) to be used as criteria for eligibility for the review
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Information 9 Describe all intended information sources (such as electronic databases, contact with study authors, trial registers or 6
sources other grey literature sources) with planned dates of coverage
Search strategy 10 Present draft of search strategy to be used for at least one electronic database, including planned limits, such that it 6 and
could be repeated Appendix-A
Study records:
Data 1la Describe the mechanism(s) that will be used to manage records and data throughout the review 7
management
Selection 11b State the process that will be used for selecting studies (such as two independent reviewers) through each phase of 7
process the review (that is, screening, eligibility and inclusion in meta-analysis)
Data 11c Describe planned method of extracting data from reports (such as piloting forms, done independently, in duplicate), 7
collection any processes for obtaining and confirming data from investigators
process
Data items 12 List and define all variables for which data will be sought (such as PICO items, funding sources), any pre-planned 7
data assumptions and simplifications
Outcomes and 13 List and define all outcomes for which data will be sought, including prioritization of main and additional outcomes, 8
prioritization with rationale
Risk of bias in 14 Describe anticipated methods for assessing risk of bias of individual studies, including whether this will be done at the 8
individual studies outcome or study level, or both; state how this information will be used in data synthesis
Data synthesis 15a Describe criteria under which study data will be quantitatively synthesized 9
15b If data are appropriate for quantitative synthesis, describe planned summary measures, methods of handling data and
methods of combining data from studies, including any planned exploration of consistency (such as 12, Kendall’'s )
15c Describe any proposed additional analyses (such as sensitivity or subgroup analyses, meta-regression)
15d If quantitative synthesis is not appropriate, describe the type of summary planned
Meta-bias(es) 16 Specify any planned assessment of meta-bias(es) (such as publication bias across studies, selective reporting within 10
studies)
Confidence in 17 Describe how the strength of the body of evidence will be assessed (such as GRADE) 10
cumulative
evidence

*|t is strongly recommended that this checklist be read in conjunction with the PRISMA-P Explanation and Elaboration (cite when available) for
important clarification on the items. Amendments to a review protocol should be tracked and dated. The copyright for PRISMA-P (including
checklist) is held by the PRISMA-P Group and is distributed under a Creative Commons Attribution Licence 4.0.

From: Shamseer L, Moher D, Clarke M, Ghersi D, Liberati A, Petticrew M, Shekelle P, Stewart L, PRISMA-P Group. Preferred reporting items for systematic
review and meta-analysis protocols (PRISMA-P) 2015: elaboration and explanation. BMJ. 2015 Jan 2;349(jan02 1):g7647.
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Newcastle-Ottawa Scale

Wells, G., Shea, B., O’Connell, D., Peterson, J., Welch, V., Losos, M., & Tugwell, P. (2018). The Newcastle-Ottawa Scale (NOS) for assessing the quality of
nonrandomized studies in meta-analyses.

Selection Comparability Outcome
Representativen  Selectio  ascertainmen demonstratio comparability of  Assessmen was Adequac
ess of the n of the t of exposure n that cohorts on the t of follow y of
. exposed cohort non- outcome of basis of the outcome up long  follow
Article exposed interest was design or enough  up of
cohort not present at analysis for cohorts
start of study outcom
es to
occur
Brown, S., Hudson, D. B., Campbell- Somewhat No Structured No Study controls for  Record Yes (6+ No
Grossman, C., & Yates, B. C. (2014). representative of descriptio interview/self- mothers during linkage/self-  weeks) statemen
Health promotion text blasts for the average n of the report the first 6 months  report t
minority adolescent mothers. The adolescent derivatio  (interviews) postpartum (multiple
American Journal of Maternal/Child mothers in the n of the interviews/co
Nursing, 39(6), 357-362. community non- ntact
https://doi.org/10.1097/NMC.000000000 exposed sessions)
0000081 cohort
Gallegos, D., Russell-Bennett, R., Truly Drawn Structured No Study controls for  Record Yes (6+  Small
Previte, J., & Parkinson, J. (2014). Can  representative of from a interview/self- mother over 18 linkage/self-  weeks) number
a text message a week improve the average different report years old, age of report of
breastfeeding? BMC Pregnancy and breastfeeding source (questionnaire) infant (less than (baseline subjects
Childbirth, 14, 374. mother in the three months of and second lost to
https://doi.org/10.1186/s12884-014- community age); and guestionnair follow up
0374-2 currently e) unlikely
breastfeeding to
women; did not introduce
have a diagnosed
mental illness;
and used a mobile
phone (of any
type).
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Hurwitz, L. B., Lauricella, A. R, Truly Drawn Structured No Study controls for ~ Record Yes (6+ Small
Hanson, A., Raden, A., & Wartella, E. representative of from the interview/self- caregivers linkage/self-  weeks) number
(2015). Supporting Head Start parents: the average same report enrolled in Early report (pre of
impact of a text message intervention Caregivers of source (questionnaire) Head Start/Head and post subjects
on parent—child activity engagement. children between Start centers; guestionnair lost to
Early Child Development and Care, the ages of 0 and caregivers of e) follow up
185(9), 1373-1389. 5in the children between unlikely
https://doi.org/10.1080/03004430.2014.  community the ages of 0 and to
996217 5 introduce
bias
Militello, L., Melnyk, B. M., Hekler, E. Truly No Structured No Study controls for  Record Yes (6+  Complete
B., Small, L., & Jacobson, D. (2016). representative of descriptio interview/self- caregivers of linkage/self-  weeks) follow up
Automated behavioral text messaging  the average n of the report ow/OB report (pre -all
and face-to-face intervention for caregiver of derivatio  (interviews) preschooler aged  and post subjects
parents of overweight or obese preschoolers in n of the 3through 5 years  survey) accounte
preschool children: Results from a the community non- had to (a) have a d for
pilot study. JMIR MHealth and exposed preschooler with a
UHealth, 4(1), e21. cohort medical diagnosis
https://doi.org/10.2196/mhealth.4398 of OW/OB,
defined as a BMI
percentile of 85%
or above; (b)
possess an active
mobile phone with
text-messaging
capability; (c) be
between the ages
of 18 and 45
years; and (d)
give consent for
participation.
Olson, K. B., Wilkinson, C. L., Truly No Structured No Study controls for  Record Yes (6+  Small
Wilkinson, M. J., Harris, J., & Whittle, representative of descriptio interview/self- Parents of linkage/self-  weeks) number
A. (2016). Texts for talking: Evaluation  the average n of the report (survey) children aged 11 report (pre of
of a mobile health program addressing Parents of derivatio to 36 months with ~ and post subjects
speech and language delay. Clinical children aged 11 n of the concerning survey) lost to
Pediatrics, 55(11), 1044-1049. to 36 months in non- language follow up
https://doi.org/10.1177/0009922816664  the community exposed development unlikely
721 cohort to
introduce
bias
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Appendix F: Cochrane Risk of Bias Tool

Cochrane Risk of Bias Tool

Higgins, J. P., & Green, S. (2008). Cochrane handbook for systematic reviews of interventions. London: The Cochrane Collaboration.

Selection Selection Reporting Other Performance Detection Attrition
Bias: Bias: Bias: bias: bias: Bias: Bias:
Random Allocation Selective Other Blinding Blinding Incomplete
Title sequence concealment reporting sources (participants (participants outcome
generation of bias and and data
personnel) personnel)
Brown, B., Harris, K., Dybdal, L., Malich, J., Bodnar, B., & Hall, E. unclear unclear risk low risk low risk  unclear risk unclear risk  low risk
(2019). Feasibility of text messaging to promote child health in a rural risk

community on an American Indian reservation. Health Education

Journal, 78(5), 557-569. https://doi.org/10.1177/0017896918824624

Bushar, J. A., Kendrick, J. S., Ding, H., Black, C. L., & Greby, S. M.  low risk low risk low risk low risk  unclear risk unclear risk  low risk
(2017). Textdbaby influenza messaging and influenza vaccination

among pregnant women. American Journal of Preventive Medicine,

53(6), 845—-853. https://doi.org/10.1016/j.amepre.2017.06.021

Downing, K. L., Salmon, J., Hinkley, T., Hnatiuk, J. A., & Hesketh, K. D.  low risk low risk low risk low risk  unclear risk unclear risk low risk
(2018). Feasibility and efficacy of a parent-focused, text message—

delivered intervention to reduce sedentary behaviour in 2-to 4-year-old

children (Mini movers): Pilot randomized controlled trial. IMIR MHealth

and UHealth, 6(2), €39. https://doi.org/10.2196/mhealth.8573

Haines, J., McDonald, J., O’Brien, A., Sherry, B., Bottino, C. J., low risk low risk low risk low risk  unclear risk unclear risk low risk
Schmidt, M. E., & Taveras, E. M. (2013). Healthy habits, happy homes:

Randomized trial to improve household routines for obesity prevention

among preschool-aged children. JAMA Pediatrics, 167(11), 1072—

1079. https://doi.org/10.1001/jamapediatrics.2013.2356

Hannan, J., Brooten, D., Page, T., Galindo, A., & Torres, M. (2016). low risk low risk low risk low risk  unclear risk unclear risk low risk
Low-income first-time mothers: Effects of APN follow-up using mobile

technology on maternal and infant outcomes. Global Pediatric Health,

3, 1-10. https://doi.org/10.1177/2333794x16660234

Hashemian, T. S., Kritz-Silverstein, D., & Baker, R. (2014). Text2Floss:  low risk low risk low risk low risk  high risk high risk low risk
The feasibility and acceptability of a text messaging intervention to

improve oral health behaviour and knowledge. Journal of Public Health

Dentistry, 75(2015), 34—41. https://doi.org/10.1111/jphd.12068

Jordan, E. T., Bushar, J. A., Kendrick, J. S., Johnson, P., & Wang, J. low risk low risk low risk low risk  unclear risk unclear risk  low risk
(2015). Encouraging influenza vaccination among text4baby pregnant

Page | 89

© University of Pretoria



.

U

=P YUNIBES

UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
ITHI YA PRETORIA

women and mothers. American Journal of Preventive Medicine, 49(4),
563-572. https://doi.org/10.1016/j.amepre.2015.04.029

Kassaye, S. G., Ong’Ech, J., Sirengo, M., Kose, J., Matu, L., McOdida,
P., ... Machekano, R. (2016). Cluster-randomized controlled study of
SMS text messages for prevention of mother-to-child transmission of
HIV in rural Kenya. AIDS Research and Treatment, 2016, 1-8.
https://doi.org/10.1155/2016/1289328

low risk

low risk

low risk

low risk

unclear risk

unclear risk

low risk

Ladley, A., Hieger, A. W., Arthur, J., & Broom, M. (2018). Educational
text messages decreased emergency department utilization among
infant caregivers: A randomized trial. Academic Pediatrics, 18(6), 636—
641. https://doi.org/10.1016/j.acap.2018.02.003

low risk

low risk

low risk

low risk

low risk

low risk

low risk

Lund, S., Nielsen, B. B., Hemed, M., Boas, |. M., Said, A., Said, K., ...
Rasch, V. (2014). Mobile phones improve antenatal care attendance in
Zanzibar: a cluster randomized controlled trial. BMC Pregnancy and
Childbirth, 14(29), 1-10. https://doi.org/https://doi.org/10.1186/1471-
2393-14-29

low risk

low risk

low risk

low risk

high risk

High risk

low risk

Odeny, T. A,, Bukusi, E. A., Cohen, C. R,, Yuhas, K., Camlin, C. S., &
McClelland, R. S. (2014). Texting improves testing: A randomized trial
of two-way SMS to increase postpartum prevention of mother-to-child
transmission retention and infant HIV testing. Aids, 28(15), 2307-2312.
https://doi.org/10.1097/QAD.0000000000000409

low risk

low risk

low risk

low risk

high risk

high risk

low risk

Palacios, C., Campos, M., Gibby, C., Meléndez, M., Lee, J.E., &
Banna, J. (2018). Effect of a multi-site trial using short message service
(SMS) on infant feeding practices and weight gain in low-income
minorities. Journal of the American College of Nutrition, 37(7), 605—
613. https://doi.org/10.1080/07315724.2018.1454353

low risk

low risk

low risk

low risk

unclear risk

unclear risk

low risk

Patel, A., Kuhite, P., Puranik, A., Khan, S. S., Borkar, J., & Dhande, L.
(2018). Effectiveness of weekly cell phone counselling calls and daily
text messages to improve breastfeeding indicators. BMC Pediatrics,
18(1), 1-12. https://doi.org/10.1186/s12887-018-1308-3

low risk

low risk

low risk

low risk

high risk

low risk

low risk

Sharma, R., Hebbal, M., Ankola, A. V., & Murugabupathy, V. (2011).
Mobile-phone text messaging (SMS) for providing oral health education
to mothers of preschool children in Belgaum city. Journal of
Telemedicine and Telecare, 17(8), 432—-436.
https://doi.org/10.1258/jtt.2011.110416

low risk

low risk

low risk

low risk

unclear risk

low risk

low risk
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