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Background
In 2017, there were more than 325 000 health-related and medical apps in the app stores of all 
major mobile operating systems, with some of these apps having been downloaded hundreds of 
thousands of times (Pohl 2017). In the context of smartphones, ‘apps’ describe mobile applications 
designed to provide extra functionality for users, including browsing the web, listening to audio, 
watching video and creating new content (Ravenek & Alvarez 2016). Twenty per cent of American 
smartphone users report having downloaded a health-related app, the most popular of which are 
used to monitor exercise, diet and weight (Lupton 2014). Following this trend, the medical 
literature now refers to the practice of ‘prescribing apps’ to patients who use these apps to monitor 
their activity and use the resulting data to change their behaviours with the aim of reducing the 
risks associated with their conditions (Brustein 2012). Mobile apps are expected to play an 
increasingly important role in health care, where patients gather personal data that can be used 
– either by themselves, or in conjunction with health care providers – to help them make informed 
choices about their health. These data can also be shared with health care providers and funders 
to support decision-making at higher levels in the health system (Aitken 2013).

There is a pattern that shows clinicians using apps more frequently at the bedside, citing an 
increase in efficiency by saving time and allowing more rapid decision-making at the point 
of  care (Lindquist et al. 2008; Prgomet, Georgiou & Westbrook 2009). However, there are 
concerns about how patients may respond to clinicians’ use of a smartphone during a clinical 
encounter and the potential negative impact on their communication. For example, there is a 
concern that clinicians may become distracted with social media notifications while looking up 
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relevant information on the patient’s condition (McAlearney, 
Schweikhart & Medow 2004). There are other important 
factors to take into account when considering the use of 
mobile apps in clinical practice. Regardless of whether an 
app has been designed for use by a health care professional 
or a member of the public, it is available for download by 
anyone. Thus, health-related apps have become a business 
opportunity for investors, opening up a new sector in health 
care into which software developers, marketers and health 
care professionals are moving (Pohl 2017). It is also possible 
that consumers may choose to download the most popular 
apps, which is not always a good indicator of quality or 
accuracy (Aitken 2013).

A more specific example from physiotherapy clinical practice 
is the use of goniometer apps, which have been found, in 
some circumstances, to be more reliable than the universal 
goniometer (Milanese et al. 2014). While these developments 
have the potential to change how physiotherapists practise, 
there are some challenges with the use of apps in clinical 
practice, not least of which is the high cost of a smartphone 
relative to universal goniometers. In addition, these apps 
must often be used in very specific ways because the 
software makes certain assumptions about the ‘typical’ adult 
who has predictable anatomical ratios (Milanese et al. 2014). 
Therefore, the accuracy and utility of these apps must be 
interpreted within a narrow context and with significant 
limitations, not all of which will be evident to inexperienced 
clinicians.

Medical apps and health-related apps are rapidly 
increasing in number and scope, and many of them aim to 
provide medical and health-related information for both 
professionals and consumers. Attempts to regulate the use 
of these apps are in a nascent stage, meaning that there is 
little guidance for physiotherapists and physiotherapy 
students who either currently use, or are considering 
using, apps as part of their professional practice. In order 
to make effective use of mobile apps in health care, 
while avoiding the negative implications, there is a need 
to  understand the use of apps by physiotherapists in a 
South African context.

This study, therefore, aimed to describe South African 
physiotherapists’ use of smartphone apps as part of their 
professional practice.

Method
The cross-sectional, descriptive design aimed to provide a 
profile of use of smartphone apps amongst a limited sample 
of South African physiotherapists. A survey was used to 
gather data on the kinds of real-world use of apps that are 
currently lacking in the South African physiotherapy context. 
A self-administered questionnaire was developed using the 
available literature (Aitken 2013; Lindquist et al. 2008) to 
support the objectives of our study. The questionnaire 
included closed-ended questions that aimed to identify how 
physiotherapists make use of smartphone apps as part of 

their clinical practice as well as open-ended questions to 
explore their experiences around the use of apps.

The questionnaire consisted of a series of Yes/No responses 
and multiple choice questions. The survey was piloted 
amongst 12 members of the Orthopaedic Manipulative 
Physiotherapists Group (OMPTG), a special interest group of 
the South African Society of Physiotherapy (SASP), in order 
to improve the face value of the questions, as well as to 
improve clarity and remove ambiguity. Minor changes were 
made to the questions based on the responses of these 
participants, who were excluded from the final survey. The 
questionnaire was implemented using Google Forms, and all 
responses were collected online.

The link to the online survey was sent to the Chairperson of 
the OMPTG group of the SASP who distributed it to their 
national mailing list. An information sheet was included 
with the questionnaire informing participants (N = 1300) of 
the purpose of the study, as well as their right to withdraw at 
any stage of the study. A reminder email was sent 2 weeks 
later, and a final reminder was sent 2 weeks after that. No 
incentives were offered to participants who completed the 
survey. No personally identifiable information was gathered 
and all participants were anonymous.

Descriptive data are presented using graphs, figures and 
percentages, and responses to open-ended questions 
were analysed with inductive content analysis using 
Atlas.ti. Inductive analysis consists of three phases, 
namely: preparation, organising and reporting (Elo & 
Kyngäs 2008).

Within the organising phase, the authors read and re-read the 
data to familiarise themselves with the data before coding 
was initiated. Codes were further grouped and categorised 
into themes. After revisiting the codes and themes, a report 
was developed, which described the themes with 
substantiating quotes, presented in a tabulated form.

Ethical consideration
The study received ethical clearance from the University of the 
Western Cape Research Ethics Committee (registration number: 
15/6/79). 

Results
Demographics
A total of 270 participants completed the survey, resulting in 
a response rate of 21%. The majority of participants were 
female (n = 248; 92%). Figure 1 presents the wide age 
distribution of participants.

Use of apps in professional practice
Of the 270 participants, 14 (5%) participants did not have a 
smartphone; therefore, they did not complete the remainder 
of the questionnaire, and one participant who reported 
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having a smartphone chose not to continue. The number of 
participants who, therefore, completed the full survey was 
255 (20%).

Figure 2 presents a flow diagram of the most important 
findings of the study.

Of the participants who had smartphones at the time of the 
study (n = 255; 94%), 152 (60%) reported using apps as part 
of their professional practice. These participants reported 
using apps for administrative purposes, for example, setting 
reminders and communicating with colleagues and patients. 
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Of the 152 participants who reported using apps in 
practice, 58 (38%) had prescribed medical or health-related 
apps to their clients, with apps for exercise programmes 
being the most commonly prescribed ones. The next most 
commonly prescribed apps were those used to provide 
information on general health and wellness, and the 
apps for setting reminders and tracking rehabilitation 
programmes.

Those participants who reported that they had prescribed 
apps to clients (n = 58; 38%) were then asked to respond to the 
open-ended question, Can you please provide some more detailed 
information about the experience of prescribing an app to a client? 
The responses were categorised into the following themes: 
usefulness, compliance, openness and caution. Themes and 
participant responses are presented in Table 1.

The majority of participants reported that they did not 
prescribe apps to patients as part of their management 
programme (n = 94; 62%). Their reasons for this were 
categorised into app quality, lack of personalisation, lack of 
knowledge and responsibility for patient safety. Themes and 
participant responses are presented in Table 2.

Discussion
The dominant use of apps by participants in this study was 
for administrative purposes in clinical practice. More than 
half of the participants in this study used apps as part of 
their own professional practice although only a small 
number actually prescribed apps to their patients. The most 
commonly reported purpose for using apps was to retrieve 
information, followed by the use of reminders and 
communication apps that were used to interact with 
colleagues and/or patients. These findings are similar to 

what has been reported in the literature, where apps for 
reminders and communication have been used to improve 
patient compliance and appointment attendance (Kassianos 
et al. 2017; Schwebel & Larimer 2018). There is evidence that 
the use of appointment reminders can reduce patients’ non-
attendance, which has led to improved outcomes (Moran, 
O’Loughlin & Kelly 2018).

Communication apps were the second most frequently used 
apps in participants’ professional practice, which is again 
similar to studies showing that apps are predominantly 
used for communication purposes (Ventola 2014). This 
suggests that patients use communication apps to improve 
communication about their health status with their service 
providers (Jamison et al. 2017), although it is unclear what 
therapeutic effect this might have on their rehabilitation. 
This enhanced communication between patients and service 
providers can be synchronised and shared, thus enabling 
more efficient communication, which may include better 
feedback, more timely recommendations and improved 
support for patients, all of which may result in better 
services (Abelson et al. 2017; Chen et al. 2017a). There is 
thus some evidence that integrating apps for communication 
may be an appropriate use of ‘regular’ smartphone apps 
(i.e. apps not specifically designed for health-related uses). 
However, as participants in this study also noted, there are 
concerns about patient privacy, including the transmission 
of personal information over channels of communication 
that are not controlled either by the service provider or the 
patient. There is thus a need for health care professionals to 
ensure that they take steps to ensure that patient information 
is protected, for example, by using communication apps – 
like WhatsApp or Signal – that include data encryption by 
default.

TABLE 2: Reasons for not prescribing apps.
Theme Participant responses

App quality
Some participants were concerned with 
the accuracy and usefulness of apps and 
online information in general.

‘I seldom find information on apps and 
internet sites accurate or relevant to the 
patients’ [clients’] condition…’
‘I haven’t found any of the apps useful’
‘No appropriate app, prefer to give 
specific instruction on a case by case 
basis’

Lack of personalised apps
Participants highlighted the need for 
individualised, patient-specific apps and 
believed that a general app would not 
provide appropriate, specific 
information.

‘Not specific enough for the individual 
patient’
‘…as each patient has a unique 
presentation and condition’
‘I think the personal touch of therapy is 
lost and is treated as the average person 
should be able to do this and this’

Lack of knowledge
There was a lack of knowledge amongst 
participants as to what appropriate apps 
were available to use.

‘Need some teaching and guidance’
‘I haven’t done enough research on apps 
that the contents good enough’
‘haven’t really looked for one’

Responsibility for client safety
Concerns were raised by the practitioner 
with regard to the legality and 
responsibility of patients’ safety and if 
the use of an app would lead to injury or 
regression in the management of the 
patient.

‘I wonder about the legality and who 
takes responsibility should something go 
wrong’
‘…could potentially be misleading or 
harmful to a patient [client]’
‘I don’t want the patient [client] to find 
information that is incorrect [on apps]’

TABLE 1: Participants who prescribed apps to clients.
Theme Participant responses

Usefulness
Participants noted that their clients had 
reported that the prescribed apps were 
useful, helpful and generally reported 
the use of apps as a positive experience.

‘Patients [clients] found it useful. I would 
definitely recommend using [apps]’
‘…client found it helpful’
‘I always get positive feedback after 
prescribing an app to patients [clients]’

Compliance
Participants reported using apps to help 
clients and improve compliance, as they 
helped to set goals, and some were also 
able to record some aspects of client 
activity.

‘They [apps] seem to improve patient 
compliance’
‘…set a goal as to doing it [exercise] three 
times a week’
‘…encourage patients [clients] to move 
daily and to measure the distances, 
walked or ran.’

Openness
Participants reported that younger and 
more technologically literate clients 
were more receptive to having apps 
prescribed to them.

‘Younger patients [clients] are more 
receptive to using apps.’
‘Patients [clients] are all enthusiastic but it 
is only ones really into using technology 
that keep on using their apps’
‘Some patients [clients] who are very tech 
savvy, enjoy [using apps] and their 
rehabilitation is enhanced by the use of apps’

Caution
Practitioners highlighted the need for 
reviewing apps and using the apps 
themselves before prescribing them to 
clients.

‘…important to revise the app first’
‘I always do [the exercises on app] myself 
before suggesting to a patient [client]’
‘Go into the app and look through 
[review] the exercises’
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Many participants reported that they did not feel comfortable 
prescribing apps to patients for their personal use, indicating 
that they may not have realised that the administrative apps 
they use could be beneficial for patients. Participants who 
had prescribed apps to patients found them to be useful as 
they reported that it had improved their compliance when 
they were used for goal-setting or for sending reminders 
with respect to exercise programmes or upcoming 
appointments. In addition, there is some evidence that 
health-related apps can improve health and feelings of self-
reliance in patients (Anderson, Burford & Emmerton 2016), 
and they can also enhance patient-centred care by improving 
access to health information (Baldwin et al. 2017). Patients 
may also demonstrate increased adherence to the programme 
when using health-related apps (Jamison et al. 2017). Even 
though some participants in this study reported the benefits 
of prescribing apps to patients, a more holistic approach is 
required to achieve common goals, such as improved clinical 
decision-making, improved accuracy, increased efficiency 
and enhanced productivity (Ventola 2014). It may be that 
professional organisations and governmental institutions 
will need to be involved in the process in order to ensure that 
both clinicians and patients are protected.

Participants who did not prescribe apps reported that they 
were concerned about app quality, personalisation of apps, 
patient safety and their own lack of knowledge of the apps. 
The incorporation of apps in practice is a fairly new concept 
in health care and some may, therefore, be reluctant to make 
use of apps in practice (Ravenek & Alvarez 2016). It is 
important to recognise that the reasons participants in this 
study gave for not prescribing apps are legitimate and were 
informed by concerns driven by limitations in the 
knowledge of the clinician, as well as perceptions of how 
the use of apps may impact on the therapist–patient 
relationship. Health professionals need to be aware of these 
challenges before making recommendations about the use 
of apps to patients (Aitken 2013). Without oversight and 
regulation, there may be a risk that unqualified stakeholders, 
for example, software developers and venture capitalists, 
may influence the direction of patient and professional 
decision-making in a clinical context. In addition, as the 
number of apps proliferates, there is a concern that it will 
lead to app overload, making the selection of appropriate 
apps potentially overwhelming for both clinicians and 
patients, as they find it increasingly difficult to differentiate 
between useful apps and those that are potentially 
dangerous (Aitken 2013).

Participants raised concerns about whether the information 
provided by apps could be trusted, highlighting the fact that 
incorrect apps may have harmful consequences (Boudreaux 
et al. 2014; Boulos et al. 2014). However, it should also be noted 
that no clinician is infallible and that there is also the obvious 
potential for clinicians to make errors themselves (Iedema et 
al. 2006). Concerns were also raised by the participants with 
regard to the personalisation of apps, with respect to specific 
patients and the relationship between health professionals 

and their patients. Participants noted that each patient’s 
clinical presentation is different and that management should, 
therefore, be patient-specific, which was unlikely to happen 
with generic apps that aimed to serve a large population. It 
is important that apps that are prescribed to patients should 
be flexible enough to suit patients’ specific needs (Ravenek & 
Alvarez 2016). However, patient-specific apps that provide 
tailored programmes for their individual needs have not yet 
been developed (Ernsting et al. 2017).

Participants were also concerned that there might be other 
barriers to prescribing apps to patients; for example, they 
noted that older patients might not be open to using apps. 
This is a valid concern because many health-related apps are 
not aimed at older populations (Berkowitz et al. 2018). In 
addition, there is evidence that some older adults may not 
have the necessary digital literacy to make effective use of 
apps as part of their management programmes (Ernsting 
et al. 2017). However, it should also be noted that the use of 
reminders in the form of text messaging can be useful, 
especially for older patients, who are more at risk of forgetting 
about their exercise programmes and appointments (Lilje 
et al. 2017).

If physiotherapists are going to move in the direction of other 
health care professionals and begin prescribing and using 
apps as part of their clinical practice, it is important that they 
are aware of the many challenges that exist as part of the 
process, including making choices about the reliability, 
accuracy and quality of apps, which are mostly unknown 
(Paglialonga, Lugo & Santoro 2018). For example, the 
suggestions provided by apps should not be taken at face 
value, and physiotherapists will need to use their clinical 
judgement in order to help patients develop a more nuanced 
understanding of how apps might inform their decision-
making. Studies of medical apps and health-related apps 
have shown that health care providers and users of apps 
should adopt a critical stance before advocating for their use. 
Health practitioners need to review apps with regard to their 
helpfulness, how they function, ease of use and accuracy 
before prescribing them to their patients (Boudreaux et al. 
2014). It is clear that apps have considerable limitations in 
clinical practice and they may also be costly to implement. 
Further research that includes clinical trials and observational 
studies are necessary in order to assess how medical apps 
and health-related apps are best used in clinical practice 
(Aitken 2013; Boulos et al. 2014).

Clinicians will need to make sure that their use of apps is 
tailored to the patients who are most likely going to benefit 
from their use. While clinicians are busy and may not have 
enough time and resources to properly assess apps before 
prescribing them, this is an essential component of ensuring 
that the apps they suggest are fit for the purpose (Berkowitz 
et al. 2018). However, our study found that participants 
lacked the knowledge on how to select the most appropriate 
apps to use, suggesting that they would require guidance 
and recommendations when it comes to prescribing apps. 
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Unfortunately, there is very limited evidence with which to 
inform decision-making when it comes to choosing and 
using medical apps and health-related apps as part of 
clinical practice. Studies have identified that health 
professionals should increase their understanding of apps, 
and mobile technology in general, and that this should be 
incorporated into the undergraduate curriculum (Ravenek 
& Alvarez 2016).

Universities and professional organisations can play a role in 
educating health professionals on apps and the technology 
involved. Training and education need to be provided to 
health professionals, which could equip them to transition 
app integration into clinical practice (Chen et al. 2017b). 
Indeed, collaboration amongst all stakeholders is necessary in 
order to produce improved patient-centred apps (Chen et al. 
2017a). It would not be useful to suggest not using apps – as 
this is unlikely to prevent actual use – but rather suggest that 
clinicians adopt a critical and zealous approach to their careful 
use (Abbott & Smith 2018). All stakeholders should play an 
important role with regard to the proper use of appropriate 
and high-quality medical apps and health-related apps in 
clinical practice (Wilhelmina et al. 2016). With an increasing 
number of students and clinicians using smartphones as part 
of their learning and professional practice, it could be argued 
that there is a need to define the scope, and also design and 
develop suitable guidelines for the use of apps in practice in 
order to ensure that the work of clinicians is not compromised 
(Payne, Wharrad & Watts 2012).

Conclusion
While this study does not attempt to analyse all possible 
apps in all clinical contexts, it serves as an initial description 
of an emerging field of clinical practice. The study aimed to 
identify how a small group of South African physiotherapists 
made use of smartphone apps as part of their clinical 
practice. While we acknowledge that the low response rate 
and the relatively small sample size for the study make it 
impossible to generalise our findings to a larger population, 
we nonetheless believe that this study provides a baseline 
understanding of app use and concerns about practice 
amongst a small group of South African physiotherapists. 
Many participants did not prescribe apps to patients and 
suggested reasons as to why this was the case including 
their own lack of knowledge on app quality, the availability 
of apps, their purposes and how they should be used. We 
also found that clinicians used apps predominantly to 
augment administrative tasks as part of their practice. 
Several challenges were highlighted, mainly phrased as 
concerns around app quality and the responsibility for 
patient safety. These concerns mainly stemmed from a lack 
of knowledge of apps and their uses. Educational institutions 
and professional organisations may need to educate 
professionals by producing guidelines for the development 
of apps, as well as giving clinicians a foundation for 
addressing the challenges raised with their use. Further 
research is required to guide the way forward in the use of 
apps in practice. While there is certainly the need for a better 

understanding of the value that is derived from the use of 
smartphone apps, the aim of this descriptive study was to 
identify a baseline profile of app use amongst a small sample 
of South African physiotherapists. Using these findings 
should help begin an informed conversation about how 
South African physiotherapists could think about the use of 
medical apps and health-related apps as part of clinical 
practice. The aim of improving patients’ health outcomes is 
the driving force behind the decisions made by professionals, 
who will need to make use of their own judgement with 
respect to deciding who to prescribe apps to, as not all 
patients would be open to these recommendations. There is 
also a need for understanding the purpose of apps, as this 
study identified that most prescribed apps were for exercise 
programmes, general health and wellness information, and 
reminders. In other words, contrary to some of the concerns 
expressed by participants, these apps cannot replace the 
physiotherapist but rather augment their practice. Thus, the 
incorporation of mobile technology is not aimed at 
eliminating health professionals but rather to empower 
patients, enabling them to take ownership of their own 
health.

Acknowledgements 
The authors are grateful for the contributions of Mr Blake 
Boggenpoel, who provided early inputs on the questionnaire 
design.

Competing interests
The authors have declared that no competing interest exist.

Authors’ contributions
M.R. conceptualised the study, prepared the proposal for 
ethics approval and prepared the first draft of the manuscript. 
B.S. assisted with data analysis and revision of the manuscript. 
Both authors were involved with the preparation of the 
manuscript and gave final approval for submission.

Funding information
This research received no specific grant from any funding 
agency in the public, commercial or not-for-profit sectors.

Data availability statement
Data sharing is not applicable to this article as no new data 
were created or analysed in this study.

Disclaimer
The claims made in this article represent the perspectives of 
the authors and not that of the institution or the employer. 

References
Abbott, L.M. & Smith S.D., 2018, ‘Smartphone apps for skin cancer diagnosis: 

Implications for patients and practitioners’, Australasian Journal of Dermatology 
59(3), 168–170. https://doi.org/10.1111/ajd.12758

http://www.sajp.co.za�
https://doi.org/10.1111/ajd.12758�


Page 7 of 7 Original Research

http://www.sajp.co.za Open Access

Abelson, J.S., Kaufman, E., Symer, M. & Peters, A., 2017, ‘Barriers and benefits to using 
mobile health technology after operation: A qualitative study’, Surgery 162(3), 
605–611. https://doi.org/10.1016/j.surg.2017.05.007

Aitken, M., 2013, Patient apps for improved healthcare from novelty to mainstream, 
IMS Institute for Healthcare Informatics, New Jersey, USA.

Anderson, K., Burford, O. & Emmerton, L., 2016, ‘Mobile health apps to facilitate self-
care: A qualitative study of user experiences’, PLoS One 11(5), 1–22. https://doi.
org/10.1371/journal.pone.0156164

Baldwin, J.L., Singh, H., Sittig, D.F. & Davis T., 2017, ‘Healthcare patient por-
tals and health apps: Pitfalls, promises, and what one might learn from the 
other symptoms’, Healthcare 5(3), 81–85. https://doi.org/10.1016/j.hjdsi.​
2016.08.004

Berkowitz, C.M., Zullig, L.L., Koontz, B.F. & Smith, S.K., 2018, ‘Prescribing an app? 
Oncology providers’ views on mobile health apps for cancer’, American Society of 
Clinical Oncology, 1–7. https://doi.org/10.1200/CCI.17.00107

Boudreaux, E.D., Waring, M.E., Hayes, R.B., Sadasivam R.S., Mullen S. & Pagoto S., 
2014, ‘Evaluating and selecting mobile health apps: Strategies for healthcare 
providers and healthcare organizations’, Translational Behavioral Medicine 4(4), 
363–371. https://doi.org/10.1007/s13142–014–0293–9

Boulos, M.N.K., Brewer, A.C., Karimkhani, C., Buller, D.B. & Robert, P., 2014, ‘Mobile 
medical and health apps: State of the art, concerns, regulatory control and 
certification’, Online Journal of Public Health Informatics 5(3), 1–23. https://doi.
org/10.5210/ojphi.v5i3.4814

Brustein, J., 2012, ‘Coming next: Using an app as prescribed’, New York Times, viewed 
20 January 2016, from https://www.nytimes.com/2012/08/20/technology/
coming-next-doctors-prescribing-apps-to-patients.html.

Chen, J., Lieffers, J., Bauman, A., Hanning, R. & Allman-Farinelli, M., 2017a, ‘Designing 
health apps to support dietetic professional practice and their patients: Qualitative 
results from an international survey’, JMIR MHealth and UHealth 5(3), e40. 
https://doi.org/10.2196/mhealth.6945

Chen, J., Lieffers, J., Bauman, A., Hanning, R. & Allman-Farinelli, M., 2017b, ‘The use of 
smartphone health apps and other mobile health (mHealth) technologies in 
dietetic practice: A three country study’, Journal of Human Nutrition and Dietetics 
30(4), 439–452. https://doi.org/10.1111/jhn.12446

Elo, S. & Kyngäs, H., 2008, ‘The qualitative content analysis process’, Journal of Advanced 
Nursing 62(1), 107–115. https://doi.org/10.1111/j.1365-2648.2007.04569.x

Ernsting, C., Dombrowski, S.U., Oedekoven, M., O’Sullivan, J.L., Kanzler, M., Kuhlmey, 
A. et al., 2017, ‘Using smartphones and health apps to change and manage health 
behaviors: A population-based survey’, Journal of Medical Internet Research 
19(4), e101. https://doi.org/10.2196/jmir.6838

Iedema, R., Flabouris, A., Grant, S. & Jorm, C., 2006, ‘Narrativizing errors of care: 
Critical incident reporting in clinical practice’, Social Science and Medicine 62(1), 
134–144. https://doi.org/10.1016/j.socscimed.2005.05.013

Jamison, R.N., Jurcik, D.C., Edwards, R.R., Huang, C. & Ross, E.L., 2017, ‘A pilot 
comparison of a smartphone app with or without 2-way messaging among 
chronic pain patients who benefits from a pain app?’, Clinical Journal of Pain 
33(8), 676–686. https://doi.org/10.1097/AJP.0000000000000455

Kassianos, A.P., Georgiou, G., Papaconstantinou, E.P., Detzortzi, A. & Horne, R., 2017, 
‘Smartphone applications for educating and helping non-motivating patients 
adhere to medication that treats mental health conditions: Aims and functioning’, 
Frontiers in Psychology 8(October). https://doi.org/10.3389/fpsyg.2017.01769

Lilje, S.C., Olander, E., Berglund, J., Skillgate, E. & Anderberg, P., 2017, ‘Experiences of 
older adults with mobile phone text messaging as reminders of home exercises 
after specialized manual therapy for recurrent low back pain: A qualitative study’, 
JMIR MHealth and UHealth 5(3), e39. https://doi.org/10.2196/mhealth.7184

Lindquist, A.M., Johansson, P.E., Petersson, G.I., Saveman, B.I. & Nilsson, G.C., 2008, 
‘The use of the personal digital assistant (PDA) among personnel and students in 
health care: A review’, Journal of Medical and Internet Research 10(4), e31. 
https://doi.org/10.2196/jmir.1038

Lupton, D., 2014, ‘App-ography: A critical perspective on medical and health apps’, 
Ethnography Matters, viewed 19 January 2015, from http://ethnographymatters.
net/blog/2014/09/23/app-ography-a-critical-perspective-on-medical-and-
health-apps/.

McAlearney, A.S., Schweikhart, S.B. & Medow, M.A., 2004, ‘Doctors’ experience with 
handheld computers in clinical practice: A qualitative study’, British Medical 
Journal 328(7449), 1162. https://doi.org/10.1136/bmj.328.7449.1162

Milanese, S., Gordon, S., Buettner, P., Flavell, C., Ruston, S., Coe, D. et al., 2014, 
‘Reliability and concurrent validity of knee angle measurement: Smart phone app 
versus universal goniometer used by experienced and novice clinicians’, Manual 
Therapy 19(6), 569–574. https://doi.org/10.1016/j.math.2014.05.009

Moran, L., O’Loughlin, K. & Kelly, B.D., 2018, ‘The effect of SMS (text message) 
reminders on attendance at a community adult mental health service clinic: Do 
SMS reminders really increase attendance?’, Irish Journal of Medical Science 
187(3), 561–564. https://doi.org/10.1007/s11845–017–1710–0

Paglialonga, A., Lugo, A. & Santoro, E., 2018, ‘An overview on the emerging area of 
identification, characterization, and assessment of health apps’, Journal of Biomedical 
Informatics 83(May), 97–102. https://doi.org/10.1016/j.jbi.2018.05.017

Payne, K.F.B., Wharrad, H. & Watts, K., 2012, ‘Smartphone and medical related app 
use among medical students and junior doctors in the United Kingdom (UK): A 
regional survey’, BMC Medical Informatics and Decision Making 12(1), 121. 
https://doi.org/10.1186/1472-6947-12-121

Pohl, M., 2017, mHealth App Economics 2017/2018: Current Status and Future Trends 
in Mobile Health, Research2Guidance, Berlin, Germany.

Prgomet, M., Georgiou, A. & Westbrook, J.I., 2009, ‘The impact of mobile handheld 
technology on hospital physicians’ work practices and client care: A systematic 
review’, Journal of the American Medical Informatics Association 16(6), 792–801. 
https://doi.org/10.1197/jamia.M3215

Ravenek, M. & Alvarez, L., 2016, ‘Use of mobile ‘apps’ in occupational therapy: 
Therapist, client and app considerations to guide decision-making’, 3828(June), 
43–49. https://doi.org/10.1080/14473828.2016.1162430

Schwebel, F.J. & Larimer, M.E., 2018, ‘Using text message reminders in health care 
services: A narrative literature review’, Internet Interventions 13(June), 82–104. 
https://doi.org/10.1016/j.invent.2018.06.002

Ventola, C.L., 2014, ‘Mobile devices and apps for health care professionals: Uses and 
benefits’, Pharmacy and Therapeutics 39(5), 356–364.

http://www.sajp.co.za�
https://doi.org/10.1016/j.surg.2017.05.007�
https://doi.org/10.1371/journal.pone.0156164�
https://doi.org/10.1371/journal.pone.0156164�
https://doi.org/10.1016/j.hjdsi.2016.08.004�
https://doi.org/10.1016/j.hjdsi.2016.08.004�
https://doi.org/10.1200/CCI.17.00107�
https://doi.org/10.1007/s13142–014–0293–9�
https://doi.org/10.5210/ojphi.v5i3.4814�
https://doi.org/10.5210/ojphi.v5i3.4814�
https://www.nytimes.com/2012/08/20/technology/coming-next-doctors-prescribing-apps-to-patients.html�
https://www.nytimes.com/2012/08/20/technology/coming-next-doctors-prescribing-apps-to-patients.html�
https://doi.org/10.2196/mhealth.6945�
https://doi.org/10.1111/jhn.12446�
https://doi.org/10.1111/j.1365-2648.2007.04569.x�
https://doi.org/10.2196/jmir.6838�
https://doi.org/10.1016/j.socscimed.2005.05.013�
https://doi.org/10.1097/AJP.0000000000000455�
https://doi.org/10.3389/fpsyg.2017.01769�
https://doi.org/10.2196/mhealth.7184�
https://doi.org/10.2196/jmir.1038�
http://ethnographymatters.net/blog/2014/09/23/app-ography-a-critical-perspective-on-medical-and-health-apps/�
http://ethnographymatters.net/blog/2014/09/23/app-ography-a-critical-perspective-on-medical-and-health-apps/�
http://ethnographymatters.net/blog/2014/09/23/app-ography-a-critical-perspective-on-medical-and-health-apps/�
https://doi.org/10.1136/bmj.328.7449.1162�
https://doi.org/10.1016/j.math.2014.05.009�
https://doi.org/10.1007/s11845–017–1710–0�
https://doi.org/10.1016/j.jbi.2018.05.017�
https://doi.org/10.1186/1472-6947-12-121�
https://doi.org/10.1197/jamia.M3215�
https://doi.org/10.1080/14473828.2016.1162430�
https://doi.org/10.1016/j.invent.2018.06.002�

