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Abstract

Introduction: Short messaging service has the potential to improve participation in physical activity in individuals with long-
term health conditions. However, successful implementation relies on participant engagement with such programmes. The
aim of this study was to undertake a systematic review of qualitative literature exploring participant perspectives of short
messaging service-based interventions designed to promote physical activity for people with long-term health conditions.

Methods: CINHAL, MEDLINE, SPORTSDiscus, Scopus and Web of Science were searched up to 15 February 2021 looking for
participants’ perspectives on short messaging service programmes designed to promote physical activity in people with
long-term health conditions. Included studies were analysed using thematic synthesis.

Results: Eight studies involving 533 participants were included and analysed using the principles of thematic analysis and 10
descriptive themes were identified. These descriptive themes were further refined to develop five final analytical themes:
taking control of my own health, from information to action, relationship with the programme, perfection required for success
and increased expectations.

Discussion: The findings agree with published work on the factors which influence behaviour. The findings from this synthesis
demonstrate that automated short messaging service programmes to increase physical activity are generally acceptable. People
report that these interventions support and encourage physical activity. The novel finding of this study was that having more
regular and long-lasting contact has the potential to increase the expectations people have of healthcare services. This is a
finding which needs to be considered and managed but should not discourage the use of automated short messaging service.
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Introduction
Healthcare resources cannot keep pace with consumer
expectation, particularly in the area of long-term condi-
tions.1,2,3 Information and communication technologies
(ICTs) have created an opportunity for healthcare to
adapt, supplement or even replace face-to-face contact.
This has the potential to increase access, decrease costs
and reduce the burden on clinicians.4

In a recent bibliometric review, Müller and colleagues
identified an increase in research using ICT to promote

physical activity.5 Mobile phones provide an accessible
form of ICT with the number of phones exceeding the
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current global population.6 Short messaging service (SMS)
is ubiquitous, and SMS-based interventions have been
shown to prompt behaviour change and improve health out-
comes in many healthcare settings.7,8 This suggests that
SMS has the potential to improve participation in physical
activity in its broadest definition,1 including in specific
exercise programmes, in a variety of populations.
However, successful implementation relies on participant
acceptance of, and engagement with such programmes.

The aim of this study was to undertake a systematic
review of peer-reviewed qualitative literature exploring par-
ticipant perspectives of SMS-based interventions designed
to promote physical activity for people with long-term
health conditions.

Methods

Design

A systematic review with thematic synthesis of qualitative
data was undertaken. The systematic review was conducted
in accordance with the PRISMA guidelines (Figure 1).9 No
protocol was registered for this review.

Identification of studies

A search was undertaken up to 15 February 2021 using
CINHAL, MEDLINE, SPORTSDiscus, Scopus and Web
of Science, with no restrictions placed on publication
date. The search strategy combined terms for study design
(qualitative), population (long-term condition, elective
surgery), intervention and mode of delivery (physical activ-
ity, exercise, SMS and m-health) and participant experience
(acceptability, experience). A full list of search terms can be
found in online Supplemental material. Reference lists of
final articles were manually screened to identify relevant
studies missed in the primary search.

Study inclusion criteria

Studies were included if they met the following inclusion
and exclusion:

Study design and reporting: Included studies were quali-
tative, mixed methods with an independently reported
qualitative component, available in full text, and published
up until 15 February 2021. Those that were not in English,
not peer-reviewed, or that were conference proceedings
were excluded.

Population: Included studies involved adults with a
long-term condition, and those who accessed an inpatient
or outpatient service. Physical activity programmes are an
important component of recovery after surgery, so this
population was also included. Studies involving partici-
pants who were overweight or obese, without other long-
term conditions, were excluded.

Intervention: Studies investigating intervention delivery
using automated SMS to participants with a standard
mobile connection, and those promoting physical activity-
based rehabilitation were included. Those that did not
deliver messages directly to participants (e.g. only delivered
messages to family members) were excluded.

Outcome: Studies were included if they contained direct
quotations of participant perspectives, experiences, sugges-
tions and opinions concerning the intervention, or if the
survey studied had free text responses expressing opinions.
Studies were excluded if they reported results from closed
question surveys, health-related quality of life or screening
questionnaires, or the perspectives were from participants’
family members, caregivers or healthcare professionals.

Study screening and selection

Articles were downloaded and imported into Endnote X8 ®
software. Duplicates were removed in Endnote X8 ®. Initial
screening of titles and abstracts was completed by JG and
KH (research assistant) using the inclusion criteria.
Disagreements were discussed until a consensus was
reached. Where this was not possible, NS acted as arbitra-
tor. Full texts of all remaining studies were read by JG
and KH independently and discussed. Again, NS acted as
an arbitrator when consensus could not be reached.

Study quality assessment

There is little consensus on whether the quality of qualita-
tive literature can or should be assessed.10 For the current
study, as suggested by Majid and Vanstone,11 the CASP
qualitative appraisal tool was used.12 Regardless of
quality, all studies meeting the inclusion criteria were
included in the analysis; allowing readers to draw their
own conclusions.

Data extraction and analysis

The included studies were imported into NVivo 12 Plus ®
software and analysed using principles from an established
protocol of thematic analysis and thematic synthesis by
Thomas and Harden.10 Any text pertaining to participant
perspectives of automated SMS-based interventions to
promote physical activity were identified. Two researchers
(JG, KH) independently completed line-by-line coding of
relevant data and developed initial codes to summarise
ideas presented in the text. These were then compared,
and new collated codes were created to capture the agreed
meaning of the portions of text, referring each time to
their meaning in the context of the original study. Final
codes were grouped into descriptive themes to summarise
the original findings of the data. Descriptive themes
stayed close to the original context and data of the original
studies. The final stage of data analysis required a process
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of developing themes not wholly grounded in the data from
individual studies. The process of developing higher-order
analytical themes was initially undertaken by JG and KH.
These were then presented to a group of more experienced
researchers (NS, VS). The data were interrogated for
insights which would answer the original question and
inform clinical practice. Online Supplemental material
demonstrate the process of moving from initial codes
through descriptive themes to analytical themes. This
process was unavoidably linked to the background and
experience of the team. The iterative process included
researchers with a range of experience which helped to
ensure generalisability of the results.10 KH was a final
year physiotherapy student and JG a junior physiotherapist.

They were supervised by NS who is a physiotherapist with
extensive clinical experience with this patient population,
and expertise in this research methodology. VS also has
considerable clinical experience as a physiotherapist and
is part of the research team.

Results

Search results

The search of electronic databases identified 3329 publica-
tions; one further publication was identified from screening
reference lists of relevant articles. After removal of dupli-
cates, 2170 studies remained, 2122 of which were excluded

Figure 1. PRISMA flow diagram.
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after the review of titles and abstracts. The full texts of the
remaining 48 articles were screened, of which 40 were
excluded with reasons. Eight articles were identified for
inclusion in the thematic synthesis.13–20

Study characteristics

Study designs included mixed methods,13,15 a qualitative
component as part of a randomised controlled trials
(RCTs),16,19,20 and primary qualitative studies.14,17,18

Participants had low back pain,18 non-small cell lung
cancer,15 breast cancer,16 hypertension,17 heart
disease13,19,20 or underwent elective joint arthroplasty.14

Studies were completed in six countries and in a range of
socio-economic environments.

The eight studies collected data from 533 participants.
Fewer than half (159) participated in face-to-face interviews
or focus groups the remaining participants (374) provided
feedback either via phone interviews or surveys allowing
free text responses.13–20 All included RCTs collected qualita-
tive data from only a sample of participants.13,15–17,19,20

Studies used the following methods to analyse data: the-
matic,13,16,17,19 content,15 constant comparative,20 phenom-
enological analysis with systematic text condensation,18 and
descriptive presentation of satisfaction data with participant
quotes.14 Further details of the included studies are presented
in Table 1.

Methodological quality

When the CASP criteria was applied, all studies had
included study aims, justified use of the methodology, col-
lected data appropriate to the research question, and clearly
presented findings. Only four studies satisfied all elements
of the CASP criteria.13,15,16,18 One criterion, the relation-
ship between researchers and participants, was inadequately
discussed in three of the studies.14,17,20 There was generally
a lack of clarity as to how study findings contributed to
existing knowledge, the impact on clinical settings and
the generalisability of results to other populations. Further
details can be found in online Supplemental material.

Results of analysis

Initial analysis yielded codes that were then collated to
create 10 descriptive themes. These are defined in
Table 2, using examples from the included studies.

The descriptive themes were then used to derive five
analytical themes (Table 3). A detailed diagram of the der-
ivation of each analytical theme can be found in online
Supplemental material.

Analytical theme 1: From information to action. Participants
noted being overwhelmed by information presented to
them during the treatment process, making understanding

and remembering information difficult, specifically regarding
exercise and physical activity. Receiving the same informa-
tion in manageable portions, in a familiar environment, via
SMS messages, allowed participants to remember and
apply the advice to their everyday life. The added advantage
of being able to refer to SMS messages allowed participants
to undertake activity with increased confidence, increasing
the likelihood of physical activity becoming habitual.

Analytical theme 2: Taking control of my own health.
Practical and psychosocial elements of the programmes
seemed to encourage participants to adopt a more positive
mindset, helping participants recognise that successful
rehabilitation required taking ownership of their own
health. Incremental adaptation of physical activity-related
behaviour resulted in decreased reliance on the pro-
grammes, as physical activity became a valued and import-
ant component of participants’ lifestyles. Participants
reported having a greater commitment to personal goal
setting and increased engagement with physical activity
programmes. Occasionally this commitment went beyond
basic engagement, with some participants planning their
schedules around physical activity or investing in gym
memberships to progress their programmes. Once these
behaviours had been integrated into everyday life, partici-
pants noted less difficulty overcoming barriers that previ-
ously limited their engagement in physical activity, such
as forgetfulness and indifference.

Analytical theme 3: Relationship with the programme. Many
participants spoke about the messages as if they were from a
trusted friend, rather than from an automated programme.
This perception may have stemmed from the interaction
with clinicians or researchers when the programme was
commenced, and the personable language used in many
of the messages. Messages were seen as a proxy for
regular contact with a clinician and provided a similar
sense of reassurance about recovery. This included explain-
ing to the participant that occasional setbacks are likely,
however, they are not a reason to stop physical activity.

Analytical theme 4: Well received when well delivered. When
programmes did not meet participants’ expectations or were
delivered using messages that were not personally relevant,
message fatigue developed. This resulted in loss of engage-
ment with the programme and a subsequent reduction in the
amount of physical activity undertaken. Participants
reported that a poorly administered programme was worse
than having no programme.

Analytical theme 5: Increased expectations. The regularity of
the contact can set an expectation of a level of contact
which may not be able to be sustained. Providers could
be at risk of creating an expectation for extended contact
that is neither practical to deliver nor helpful in encouraging
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Table 1. Summary of studies included in thematic synthesis of automated short messaging service (SMS) interventions.

Author,
Year,
Country

Aim of Qualitative
Study Population

Study Design and
Data Collection
Method Data Analysis Method Context

Chen et al.
2018,
China

Evaluate feasibility
and acceptability of
a 12-week
SMS-based
intervention
intended to
promote treatment
adherence and
lifestyle
modification
(including
exercise).

n= 24, history of
myocardial
infarction or
heart disease.

Mixed-methods pilot,
20-minute
interviews with
randomly selected
participants

Thematic analysis. Participants recruited
from a community
health centre in
Shanghai and a
tertiary hospital in
Hainan province.

Day et al.
2018,
USA

Assess participants’
perspectives of a
3-week
perioperative
SMS-based
intervention to
provide
information and
promote activity.

n= 34, elective total
joint
arthroplasty.

Feasibility and
acceptability pilot,
phone survey post
programme
completion.

Descriptive
presentation of
satisfaction data,
augmented with
participant
quotations.

Potential participants
approached about
participation during
their preoperative
appointment at least 7
days before their
scheduled surgery.

Edbrooke et
al. 2020,
Australia

Characterise the
views and
experiences of
participants who
completed a
6-month
home-based
rehabilitation
programme
consisting of
multiple mHealth
components
including a daily
SMS exercise
reminder.

n= 25, inoperable
non-small cell
lung cancer.

Mixed-methods,
semi-structured
interviews.

Content analysis. Participants recruited
from tertiary hospitals
in Melbourne and had
previously received
‘usual care’.

Job et al.
2017,
Australia

To explore
participants’
perspectives of a
6-month
SMS-based
intervention to
promote physical
activity, weight loss
and dietary
change.

n= 27, women,
stage I-III breast
cancer. All
Caucasian
women.

Qualitative reporting
of an RCT,
Semi-structured
interviews.

Thematic analysis. Participants completed a
6-month
telephone-delivered
intervention then
invited to take part in
a 6-month extended
contact intervention
delivered via text
messages.

Leon et al. Participants’ n= 22 (focus Qualitative reporting Thematic analysis. Participants attending a

(continued)
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Table 1. Continued.

Author,
Year,
Country

Aim of Qualitative
Study Population

Study Design and
Data Collection
Method Data Analysis Method Context

2015,
South
Africa

perspectives on the
‘StAR’ 12-month
weekly SMS-based
intervention to
improve
medication
adherence and
lifestyle factors
(including
exercise).

groups) and n=
15 (individual
interviews),
hypertension.

of an RCT, focus
group and
individual
in-depth
interviews with
participants
sampled from
focus groups and
outside the
groups.

large public primary
care clinic in Cape
Town, South Africa.

Lilje et al.
2017,
Sweden

To understand
participants’
perspectives on a
5-week SMS-based
intervention to
promote specific
home exercises
following a
Naprapathic
manual therapy
programme.

n= 15, older adults,
recurrent lower
back pain.

Acceptability trial,
semi-structured
interviews.

Phenomenological
approach with
systematic text
condensation.

Participants recruited
from a private
naprapathy clinic.

Pfaeffli Dale
et al.
2015,
New
Zealand

To understand
participants’
perspectives on
The Heart Exercise
and Remote
Technologies
(HEART) trial. A
24-week
SMS-based
intervention with
an accompanying
website.

n= 17 (interviews),
n= 75
(questionnaires),
heart disease
cleared to
exercise.

Mixed-methods trial,
semi-structured
interviews, and
surveys with
open-ended
questions.

Semantic thematic
analysis.

Participants were
recruited from two
large metropolitan
hospitals in Auckland,
New Zealand.
Purposive sampling
used to also gain
perspectives from
minorities.

Redfern et
al. 2016,
Australia

To discover
participants’
perspectives on
TEXT ME a 6-week
SMS intervention to
reduce coronary
heart disease risk
through the
promotion of
physical activity,
diet modification
and smoking
cessation.

n= 25 (focus
groups), heart
disease.

Mixed-methods trial,
Focus groups.

Constant comparative
analysis.

Participants were
recruited at a large
tertiary centre and
university teaching
hospital in Sydney,
Australia.

n, number of participants; RCT, randomised controlled trial.
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Table 2. Descriptive themes and definitions.

Descriptive theme Definition

Positive perceptions result in
behaviour change

The programmes helped participants adopt positive attitudes, which contrasted with their previous
ambivalence toward physical activity.14,16–20 The increased engagement led some participants to
progressing beyond the originally prescribed programmes.13,17,19,20 Newly established habits
were not always maintained after completion of the programmes.18,20 Some participants
suggested that longer interventions could be followed by a reduced frequency of text messaging
to wean them off the programme.20

Maintained a focus on rehabilitation The consistent delivery of messages made performing physical activity a priority and assisted focus
on rehabilitation.14,16,19 Frequent reminders kept participants on track helping them navigate
barriers more readily.19 Those with well-established physical activity habits found ongoing
reminders were superfluous to their rehabilitation.15,19

Contact alone is useful Many participants responded to the prompts received, completing prescribed activities
immediately after the arrival of a message.14–16,18–20 Participants believed prompting helped
them complete their programme they would have otherwise forgotten.13–18,20 Many believed
regular prompting was helpful and the content of the messages was less important.16,20 The
messages promoted a sense of accountability and some participants expressed feeling guilty if
they had failed to complete their programme.20

Positive reinforcement Participants perceived messages as motivating, encouraging and challenging.15–20 This resulted in
positive reinforcement; especially for those with lower motivation.15 Many participants treated
the arrival of a messages as a reward, if they had already completed the programme that
day.14,18–20

Health education Some participants stated that messages covered information missed by traditional methods of
health education, such as clinic appointments or brochures.13,14,16–18,20 Isolated participants
reported finding the programme their only source of health-related information.13 Relevant and
timely information helped participants understand their rehabilitation and instilled confidence
to navigate common difficulties with performance of physical activities.14,16,20 Some participants
kept messages for reference, using them as a guide to address future health difficulties.20

Repeated concepts were recalled more easily than specific messages.16,20

Universally applicable Participants believed that SMS programmes would be useful to people regardless of demography
or background.20 However, this utility is limited by language and literacy; some participants in
culturally isolated communities needed more language options or voice messages in the case of
illiteracy.17 Participants in geographically isolated, low resource settings shared the information
with friends and family who did not have access to healthcare services.13 Studies conducted in
low resource settings found programmes were most valued when traditional services were
unable to be delivered.13,17 This is supported by participants suggesting that the programmes
decreased their desire for face-to-face contact with clinicians.14

Personally supported and valued Messages were authored with personal and encouraging language, creating the impression of
care and social support.14,16,17,20 Participants understood the automated nature of the
programme, but still felt the messages had a personal connection.17 Many participants felt
reassured by the programmes, the daily contact reduced stress and anxiety associated with
illness.14,16,17,20 There was a perception that clinicians were monitoring them daily, although
this was not the case in most studies.14–17,20 Participants who lived alone specifically
appreciated consistent message delivery.14

Perfection required for success The programmes’ potential was praised, regardless of its utility to a participant.13–20 Participants
who were not familiar with SMS found programmes less beneficial.17 Messages were poorly
accepted if they were not tailored to participants’ conditions or recovery timeframes.13,16,19,20

Participants liked it if a message took account of their lifestyle, particularly if messages were

(continued)
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patient autonomy. This has the potential to result in dissat-
isfaction if the scope and purpose of the programme are not
clearly explained at the outset of the intervention.

Discussion
This thematic synthesis has proposed five analytical themes
which reflect consumers’ perceptions of SMS messaging. It
is clear from these themes that SMS messaging interven-
tions to support physical activity has good acceptability.
The themes give some insights into considerations for
future development of automated rehabilitation interven-
tions. These may support a change in behaviour allowing
people to engage in physical activity, independent of

health care professionals. The first four themes from this
research can be mapped on to a framework proposed by
Michie and colleagues that helps understand factors such
as Capability, Opportunity and Motivation and the inter-
action between these elements that can influence
Behaviour: the COM-B (Figure 2).21

The final theme from this synthesis Increased expecta-
tions is, to our knowledge, a novel finding in the telerehabil-
itation literature. The theme refers to a clinical dilemmawhen
an intervention designed to support the growth of long-term
user autonomy and self-management in fact increases expec-
tations of ongoing support. It does not refer specifically to a
dependence on the automated messages. Rather, it appears to
heighten the expectations of and demand for other services.
In turn, this can have the effect of increasing user frustration
with their healthcare in general.

This does not discount the applicability of automated
interventions in clinical settings, and their use can still con-
tribute to effective and acceptable care. They can be used
as an adjunct in mixed delivery services,22,23 or at a point
in rehabilitation when patient needs can be managed
remotely and the user is willing and capable of engaging.
A recent systematic review and meta-analysis of remotely
delivered physical activity interventions found sustained
between-group increases in physical activity at long-term
follow-up.24 This demonstrates that automated minimal
contact has the potential to support people in maintaining
physical activity.

Implications for practice

Automated SMS messages provide connectivity which
appears to have benefits beyond those associated with phys-
ical activity. People report an ongoing sense of connection
with the healthcare provider, especially those who are
socially isolated or living alone and may not have the
ability to regularly access services outside their home.
Other authors have found similar themes when

Table 2. Continued.

Descriptive theme Definition

received at times deemed appropriate.13,16,19,20 Messages sent during work hours for working
participants or early morning messages for late risers were not appreciated.17,20

Active communication expectations The components of programme delivery varied between studies, with some allowing for two-way
communication facilities (e.g. phone calls) to some or all participants during the programme.14–
17 Many participants in programmes without this facility were not content with messages alone
and wanted regular phone calls or the ability to ask questions over SMS.13,19,20

New discontentment Some participants were discontented with other health services following positive experiences
with these extended contact interventions.17 The ongoing contact and connection of these
programmes led some participants to expect more from other services and to feel entitled to
services beyond the scope of the respective interventions.16

Table 3. Link between descriptive and analytic themes.

Descriptive themes Analytic themes

Health education From information to action

Positive perceptions result in
behaviour change

Taking control of my own
health

Maintained focused on rehab

Contact alone is useful

Positive reinforcement

Universally applicable Relationship with the
programme

Personally supported and valued

Perfection required for success Well-received when well
delivered

Active communication expectation Increased expectations

New discontentment
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investigating perceptions of automated interventions in
people with long-term conditions.25

When prescribing a programme, people need to be given
choices and where possible it should be tailored to an indi-
vidual and their lifestyle. However, the benefits of automat-
ing a programme to enable widespread dissemination have
the disadvantage of making individualisation and tailoring
more difficult. Another limitation of current automation
options is that most do not allow for two-way communica-
tion which is another frequently requested feature.

Next steps for research

Adverse events in these automated interventions are fre-
quently poorly reported.24 However, when they are
reported, the number of incidents is low, the severity mild
and most are unrelated to the intervention.26,27 Given the
high acceptability and apparent low risk, the next step
would appear to be to embed this as part of clinical practice.

Validated physical activity outcome measures could be
used by participants and this data could be collected to
allow auditing of the interventions. Outcomes could be
measured using commercially available activity monitors
such as wearable devices and phones or self-report tele-
phone administered measures.28

Strengths and limitations

A comprehensive search was conducted to identify litera-
ture exploring and analysing personal perspectives after

participating in SMS interventions. Studies included cultur-
ally and socioeconomically diverse populations, from a
range of countries. A wide range of people with a broad
range of health long-term conditions were included in
data collection and synthesis which increased the generalis-
ability of results. Coding was completed by authors with
different backgrounds resulting in a rich interpretation of
ideas which was reflected in the analysis. A thorough meth-
odological critique and summary have been presented to
ensure transparency.

Most of the included studies were multifactorial and did
not deliver a purely SMS-based intervention to promote
physical activity. This increased the complexity of
coding, requiring robust discussion to decide which
results were relevant to the intervention of interest for this
study. Debate exists in the literature regarding the classifi-
cation of obesity alone as a long-term condition. Physical
activity and behavioural interventions intended to exclu-
sively promote weight loss were outside of the scope of
this study. This limits the generalisability of these findings
to this group of people.

Conclusion
Participants’ perspectives of automated SMS interventions
were positive regardless of demographics health condition,
or country of residence. There is a clear theme of people
feeling supported and encouraged despite the lack of
human contact. However, this is dependent on recipients

Figure 2. Findings from current synthesis (white) mapped onto the COM-B model (grey).
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being willing, and capable, of engaging and having their
personal preferences considered. Given the high acceptabil-
ity and low risk, there seems little reason not to implement
these programmes as part of usual care to increase engage-
ment in physical activity beyond what is currently provided.
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