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Abstract

Background

One prominent barrier faced by healthcare consumers when accessing health services is a

common requirement to complete repetitive, inefficient paper-based documentation at multi-

ple registration sites. Digital innovation has a potential role to reduce the burden in this area,

through the collection and sharing of data between healthcare providers. While there is

growing evidence for digital innovations to potentially improve the effectiveness and effi-

ciency of health systems, there is less information on the willingness of healthcare consum-

ers to embrace and utilise technology to provide data.

Aim

The study aims to improve understanding of consumers’ preference for utilising a digital

health administration mobile app.

Methods

The online study used a stated preference experiment design to explore aspects of consum-

ers’ preference for a mobile health administration app and its impact on the likelihood of

using the app. The survey was answered by a representative sample (by age and gender) of

Australian adults, and sociodemographic factors were also recorded for analysis. Each par-

ticipant answered eight choice sets in which a hypothetical app (defined by a set of dimen-

sions and levels) was presented and the respondent was asked if they would be willing to

provide data using that app. Analysis was conducted using bivariate logistic regression.

Results

For the average respondent, the two most important dimensions were the time it took to reg-

ister on the app and the electronic governance arrangements around their personal informa-

tion. Willingness to use any app was found to differ based on respondent characteristics:

people with higher education, and women, were relatively more willing to utilise the mobile

health app.
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Conclusion

This study investigated consumers’ willingness to utilise a digital health administration

mobile app. The identification of key characteristics of more acceptable apps provide valu-

able insight and recommendations for developers of similar digital health administration

technologies. This would increase the likelihood of achieving successful acceptance and uti-

lisation by consumers. The results from this study provide evidence-based recommenda-

tions for future research and policy development, planning and implementation of digital

health administration mobile applications in Australia.

Introduction

There has been general acceptance by both consumers and physicians around the world that

the current health system requires reformation to integrate with more technologically

advanced means of exchanging information [1–4]. This is supported by a growing body of evi-

dence relating to the potential utilisation of digital innovations to increase effectiveness and

efficiency of health services and systems [5]. In Australia, a major impediment to progress is

the fragmentation of its healthcare system, with healthcare provision and funding provided by

multiple layers of government, the insurance sector, and by the individual themselves. Data

generated at each layer are rarely shared between different funders, or between funders and

payers. Thus, patients are often required to duplicate data when registering personal informa-

tion, which is likely to be onerous and inefficient [6–8].

There is often frustration from consumers when they are required to provide similar (or

identical) information at different points of the health system [6–8]. Additionally, many con-

sumers are also faced with health illiteracy or language barriers that led to paperwork being

completed inaccurately [9]. Healthcare providers also identified administrative documentation

as a barrier towards provision of optimal patient care, and this is likely to be exacerbated by

limited sharing of information from one health organisation to another [10, 11].

In Australia, as elsewhere, the government has recognised that self-recording of digital clin-

ical data can provide much needed benefits to the health system. However, the country has

been relatively slow in the uptake of digital innovation in health, including technologies such

as electronic health records [2, 12, 13]. This was evident in 2009 when the Australian Govern-

ment unsuccessfully launched the Person-Controlled Electronic Health Record (PCEHR),

which was later rebranded as My Health Record (MHR) in 2015 [5]. Although there was sub-

stantial financial investment in the program, poor uptake by both medical practices and con-

sumers occurred [14]. This can be attributed to a number of key challenges namely a lack of an

acceptable governance approach, unanswered questions about the usability of the digital sys-

tem, and only a subset of data collected was clinically relevant [5, 14]. However, while there is

growing evidence relating to the potential of digital innovations, there is less information on

the willingness of consumers to embrace and utilise digital health technologies [5]. Given

uptake of such technology is crucial to success, it is important to understand what affects con-

sumers’ willingness, as well as their barriers and enablers towards utilising and engaging with

such technologies.

This study aims to investigate consumers’ willingness to utilise a digital patient administra-

tion mobile application in Australia. This should provide guidance on the same question in

similar industrialised nations experiencing the same challenges. The objectives of the study

are: to explore barriers and enablers and their impact on affect consumers’ willingness to
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utilise mobile health administration apps; to explore consumer views on governance and usage

of their data; and to inform future planning and development of digital patient administration

mobile apps. Evidence from this study can be used to inform future policy development, plan-

ning and implementation of digital health administration mobile apps in Australia, while

broadening the knowledge on consumer views on governance and data management for digi-

tal health technologies.

Methods

Stated preference approaches (including techniques such as discrete choice experiments

(DCEs)) are increasingly being used in health because of their capability to quantitatively eval-

uate preferences [15]. Unlike revealed preference approaches, it can assess options that do not

yet exist, and can more easily disentangle the effects of multiple factors on individual choice

through appropriate experimental design. This allows for measurement and identification of

the relative strength of preference for individual factors that combine to determine choice.

Prior approval was obtained from the Curtin University Human Research Ethics Committee

(HREC) after developing the survey instrument and before commencement of data

simulations.

The research team began the experiment design process by identifying the dimensions and

corresponding levels. Existing literature identified three overarching themes into which barri-

ers and enablers of digital technology uptake were categorised. These three themes were

broadly: service delivery to consumers [2, 16–21]; technology facilitation by staff members [2,

13, 22–27]; and strategic organisational factors [1–3, 18, 22, 24, 28–30]. The barriers and

enablers identified were dependent on the purpose and objectives of each study. The type of

studies included in the review either analysed factors within a single category, or across more

than one category. The team subsequently selected nine different dimensions that were of

interest for the purposes of the study, each dimension having four possible levels. A full facto-

rial design (consisting of every possible combination of levels) would have generated 262,144

(49) different options. Instead, an orthogonal array was implemented to arrange each corre-

sponding level from every dimension into specific combinations. There were a total of 32

choice sets, with all dimensions and leach level appearing an equal number of times—as illus-

trated in S1 Appendix. Each participant was presented with eight choice sets selected at ran-

dom from the 32. Only 8 choice sets per asked per respondent to improve the response rate

and not to overburden participants. Fig 1 details all dimensions and levels that were allocated

according to the experiment design from S1 Appendix.

The experiment was administered online and was facilitated by SurveyEngine, a company

specialising in the administration of online surveys. Potential respondents were drawn from

an online panel of general population individuals, who have stated their willingness to partici-

pate in research. They were invited to the survey via a weblink and given the option to partici-

pate. If they were willing to do so and were within the sampling frame, they then received an

introduction to the task, and completed the eight choice sets. Finally, the survey collected feed-

back about their experience of the survey along with additional covariate sociodemographic

information from participants. Specifically, participants reported their geographic location,

primary language, level of education, history of chronic conditions, and level of income. The

full survey instrument is provided in S2 Appendix.

Sampling frame

The survey was administered in a sample of 500 Australian adults, representative of the general

population in terms of age and gender defined by the Australian Bureau of Statistics (ABS)
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Fig 1. Dimensions and levels.

https://doi.org/10.1371/journal.pone.0229546.g001
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[31]. A recent review of the field suggested that a sample size of 500 was typical for these kinds

of studies (which had a median of 401) [32]. There were also screening questions that only

accepted respondents who own a smartphone and attend an appointment at a medical centre

annually. Thus, filtering out those who were likely to be non-users of the technology for rea-

sons other than preference.

Analysis was conducted using logistic regression in STATA, with standard errors adjusted

to reflect the clustering of responses within each respondent. First, the entire sample was used

to generate the mean preferences for the dimensions and levels of interest in the study. Second,

the sample was analysed against sociodemographic factors to examine if different characteris-

tics of respondents impacts on their willingness to utilise the app. Additionally, to examine if

different aspects of the app were relatively more important for different kinds of people. These

characteristics were analysed as subgroups listed as the following: gender, age (<55 years vs 55

+), geography (metropolitan vs non-metropolitan), whether the individual has a chronic con-

dition, education (diploma or higher vs lower qualifications), Aboriginal and Torres Strait

Islander status, and primary language (English vs non-English). Analysis was performed using

separate regressions for each subgroup.

Results

In total, 511 participants successfully completed the survey. Table 1 compares survey comple-

ters with the Australian adult population.

Additionally, there were 36 incomplete surveys who did provide a response to at least one

of the stated preference choice sets. While the demographic information for these respondents

were incomplete, they were included in the analysis set, yielding a total of 547 respondents. Fig

2 presents the final overall bivariate analysis and also bivariate analysis for each subgroup.

Analysis and evaluation of final data

Consumers’ willingness to utilise the mobile app was most associated with two broad areas

identified in the study. Specifically they relate to the time it takes to complete the registration

on the mobile health app, and insecurities regarding management of their information. Regis-

tration time was the highest significant (p<0.01) dimension that deterred the participants’

willingness to utilise the mobile app (see Fig 2).

The other dimension of interest that relates to data insecurity is ‘Governance’. Respondents

demonstrated a strong preference for either governmental or medical centre governance over

no governance structure or a structure defined by a private consultancy firm. Furthermore,

Table 1. Comparison between sampling frame vs. completed participants.

Sampling frame Completed participant quota

(n = 511)

Age group (years) Percentage (%) out of all Australians� Percentage (%) of adult Australians Gender ratio as at December

2017 from the ABS

Male : Female

Male Female Percentage (%)

18–24 9.49 12.23 1.05 30 32 12.13

25–54 41.18 53.05 0.98 135 133 52.45

55–64 11.54 14.87 0.96 37 43 15.66

65 and over 15.41 19.85 0.88 50 51 19.77

Subtotal: 77.62 100

�Total population of Australians from all ages was 24,597,528 [31].

https://doi.org/10.1371/journal.pone.0229546.t001
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this concern for data security was supported in the results for the dimension of ‘Research’.

Where providing information for research to private pharmaceutical companies also displayed

a significant negative impact on respondents’ willingness to utilise the app (p<0.05).

There was no significant association between the population’s willingness to utilise the app

and allowing insurance companies access personal information. A similar level of association

was seen with Government researchers given access to personal information. There was also

no significant impact on the type of information people were willing to provide, especially

with information about illicit drug use and more detailed personal and family history.

The dimension of ‘Support’ was generally not well received by the public. Support via over-

the-phone and email both had significant negative associations. Additionally, there was no statisti-

cally significant association shown overall for having no support relative to the base of face-to-face

support. Additionally, there was also no significant positive association between people’s willing-

ness and the dimensions for convenience and reduction in risk of medical errors.

Subgroup analysis

By examining the constant values and the corresponding level of significance in Fig 2, it reveals

an order of likelihood for subgroups within the population to utilise the mobile health app.

Table 2 lists the order of likelihood, starting from 1 being most willing.

Fig 2. Data analysis and evaluation.

https://doi.org/10.1371/journal.pone.0229546.g002

Table 2. Subgroup order of likelihood to utilise mobile health app.

Subgroup

1 Higher education level (Diploma level and above)

2 No long-term medical conditions

3 Young (aged between 18–54)

4 High income earner ($84,000 and above)

5 Lives in the metropolitan region

6 Not Aboriginal or Torres Strait Islander

7 Primary language other than English

8 Male

https://doi.org/10.1371/journal.pone.0229546.t002
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The first subgroup being the most willing to utilise the app were those with a higher educa-

tion level (p<0.01). However, this group had a high negative association (p<0.01) with gover-

nance for the mobile app implemented by a private consultancy firm, or when there is no

governance structure at all. Moreover, they also displayed significant negative association with

over-the-phone support.

The second most willing subgroup to utilise the app were those without chronic medical

conditions (p<0.05). This group’s willingness to utilise the app significantly increased with a

reduction in the risk of medical errors. Whereas people with chronic medical conditions were

not show any significant impact by reduction in risk of medical errors.

The third most willing subgroup were younger people (aged 18–54) (p<0.05), however

they showed significant negative association with support over the phone or email. This high-

lights the need for improved communication between patients and healthcare providers, oth-

erwise it will continue to be a significant barrier towards uptake of digital technology [4].

Furthermore, this group was significantly positively influenced by having a reduction in risk of

a medical error. In comparison to younger people, older people were less negatively impacted

by the registration time to utilise the mobile app. However, older people were to a greater

extent negatively associated with having no governance (p<0.01) or having a private consul-

tancy firm (p<0.05) implement policies.

When comparing results by gender, no significant association was found between males

and the impact of privacy issues or the type of support made available to help with registration

on the app. Contrastingly, females were very negatively associated with all forms of support.

The same sentiment was shown towards the Australian Government or insurance companies

having access to personal information for females.

Lower income earners were negatively associated with significance across dimensions such

as privacy, governance and support. This agrees with broader literature that examines how low

socioeconomic status poses as a significant barrier towards digital uptake [16, 20, 21]. Unlike

low income earners, higher income earners were not significantly negatively affected by most

of the levels and resulted in having a high positive constant value of 0.57 with low significance.

This meant that high income earners were more willing to utilise the mobile app when com-

pared to low income earners.

Having information made available to their doctor and allied health professionals showed a

high significant positive association for people living in rural regions. This demonstrates an

ongoing problem faced by those living rurally being inaccessible to healthcare due to their geo-

graphical location [33, 34]. This finding may indicate that perhaps by having their medical

information made available to healthcare providers on the mobile app, it may help bridge this

gap. Conversely, people living in metropolitan areas were not impacted by any level of privacy,

but were positively influenced by having a risk reduction. Moreover, the metropolitan group

was significantly more likely to utilise the mobile app than those living rurally.

Aboriginal or Torres Strait Islanders showed very high significance for almost all levels

either positively or negatively. However, this result is likely to be inaccurate due to very small

numbers in this subgroup (n = 15).

Discussion

To our knowledge, this study is the first quantitative study in Australia to explore consumers’

perceptions on their utilisation of a digital health mobile app. Results demonstrated registra-

tion time and governance structure were important for respondents. Respondents were

strongly opposed to spending time registering on the mobile app in order to use it. Given the

implications of registration time on uptake and usage, app developers need to consider how to
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provide a seamless registration process that can eliminate lengthy registration time. Con-

versely, certain dimensions, such as risk reduction and reduction in waiting time did not nec-

essarily translate into a greater willingness to provide data through the app. Respondents

appeared willing to provide information on dimensions that were potential barriers, such as

providing information on usage of illicit drugs, or sharing information with the Australian

Government or insurance companies [35, 36].

While the results from this study do echo some of the existing literature, it is notable that

there are a number of clear points of difference between our work and others. For example, an

Australian study suggested that waiting times to see the doctor was of significant concern [37].

However, our results showed that a reduction in waiting time was only a statistically significant

factor for a small number of sub-groups (specifically people with lower education level and

those living rurally). This could be due to the time interval stated on the levels of the ‘waiting

time’ dimension was not large enough for participants to deem as significant for them. This was

reflected in some respondents’ comments who wanted to see larger reduction in waiting time to

choose from, which would provide more significant benefits from a consumer’s perspective.

People whose primary language was not English showed a very significant positive associa-

tion with the several dimensions. Namely around convenience, type of information and data

being included in research. This could be attributed to the app presenting itself as a potential

solution capable of overcoming the language barrier [4, 38, 39]. Potentially the app could have

a list of different languages to choose from, that would allow a diverse range of people to utilise

the app with complete understanding.

When respondents whose primary language was English were examined, they had a signifi-

cant negative association towards having their information available for research to private

pharmaceutical companies, governance by a private consultancy firm, or no governance. This

emphasises an underlying concern about the security and privacy of their information. This

mirrors a general finding from literature of a poor understanding on how consumers’ data is

managed, mostly unregulated and offers no protection for consumers for their digital health

data [40, 41].

Findings from our study reinforced an underlying apprehension by participants around

data governance and usage of their data. The results showed negative associations with infor-

mation shared with either insurance companies or the Australian Government. There was also

strong negative associations for both governance by private consultancy firms or no gover-

nance, and for private pharmaceutical companies using consumers’ information for research.

Overall, these negative associations conveyed a withdrawal of participants’ willingness to use

the app when their personal information reaches the public domain, or when the intention to

use of their data is unclear. The results from this study suggest that individuals are more will-

ing to share sensitive information, if the use of their data was to support research activity and

or could have the potential to reduce medical errors [22, 26, 42].

Going forward, more detail on how information is being used for research needs to be com-

municated with users and potential users. Suggestions for engagement include more commu-

nication with consumers in relation to the structure and development of the app. Such

engagement could improve consumers’ acceptance and willingness to utilise the app.

There are a number of study limitations that should be acknowledged. The target popula-

tion only included people with a moderate to high level of financial capacity and technological

literacy; being able to afford and use a smartphone and a computer. Whilst the study is not

representative of the entire Australian adult population, a recent review undertaken in 2015,

noted that 15.3 million Australians have access to a smartphone and 11.2 million have access

to a tablet, demonstrating the extensive coverage of mobile technology across the Australian

population [43].
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Another limitation related to the methods used in the stated preference experiment which

applied predominately quantitative data analysis. Future studies could do more to combine

quantitative and qualitative questions, this would enrich the data collection and add meaning

to quantitative results [44]. For example, future research could focus on investigating possible

associations that relate to: the impact of psychological factors such consumers’ motivational

level and their perceived level of health literacy. In addition, other barriers and enablers related

to technology that are outside of an individual consumer’s control, including those relating to

health professionals or other organisational factors could also be of interest.

Conclusion

This study investigated key factors on consumers’ preference towards utilisation of a digital

administration mobile app. The two most significant dimensions were the time it took to regis-

ter on the app and data governance structure for the app—with greatest concern on electronic

management of personal information provided on the app. This underlines crucial aspects

from the broader literature for a need for an improved public understanding towards data

security and transparency of consumers’ online data. Although there are significant barriers to

the uptake of such digital health technologies, there are potential areas of growth that could be

further developed. Especially in areas such as its collection of data for research, reduction in

medical errors, bridging the language barrier for all users, and potentially improving the acces-

sibility of healthcare services for those living rurally.

Future research should continue to investigate into solutions for the barriers surrounding

the uptake of digital health technologies, and policy makers should address these issues ade-

quately. This would provide a more comprehensive knowledge on the uptake of digital health

administration tools and assist with transition of healthcare systems to become completely dig-

ital. Ultimately, this would enhance patient outcomes and improve the patient journey along

healthcare systems.

Supporting information
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(PDF)

S2 Appendix. Page-by-page online survey.

(PDF)

Author Contributions

Conceptualization: David Lim.

Data curation: David Lim.

Formal analysis: David Lim.

Investigation: David Lim.

Methodology: David Lim.

Project administration: David Lim.

Supervision: Richard Norman, Suzanne Robinson.

Writing – original draft: David Lim.

Writing – review & editing: David Lim.

Consumer preference and mobile health app

PLOS ONE | https://doi.org/10.1371/journal.pone.0229546 February 21, 2020 9 / 12

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0229546.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0229546.s002
https://doi.org/10.1371/journal.pone.0229546


References
1. Davis J, Morgans A, Stewart J. Developing an Australian health and aged care research agenda: a sys-

tematic review of evidence at the subacute interface. Australian Health Review. 2016; 40(4):420–7.

https://doi.org/10.1071/AH15005 PMID: 26536066.

2. Stuart K. Methods, methodology and madness. Records Management Journal. 2017; 27(2):223–32.

PMID: 1919995794.

3. Lai AM, Hsueh PS, Choi YK, Austin RR. Present and Future Trends in Consumer Health Informatics

and Patient-Generated Health Data. Yearb. 2017; 26(1):152–9. https://doi.org/10.15265/IY-2017-016

PMID: 29063559.

4. Huxley CJ, Atherton H, Watkins JA, Griffiths F. Digital communication between clinician and patient and

the impact on marginalised groups: a realist review in general practice. Br J Gen Pract. 2015; 65(641):

e813–21. https://doi.org/10.3399/bjgp15X687853 PMID: 26622034.

5. Partel K. Toward better implementation: Australia’s My Health Record. 2015.

6. Capital Markets Cooperative Research Centre. Service Fragmentation | Flying Blind 2016 [updated

2016-07-11T11:59+10:00]. Available from: https://flyingblind.cmcrc.com/service-fragmentation.

7. dataMinion. dataMINION—Making data collection easy and filling out forms effortless 2018. Available

from: https://www.data-minion.com/.

8. Australian Bureau of Statistics. 4160.0—Measuring Wellbeing: Frameworks for Australian Social Statis-

tics, 2001: Commonwealth of Australia; 2001. Available from: https://www.ausstats.abs.gov.au/

ausstats/free.nsf/0/D609B8E54F0EDCA8CA256AE30004282D/$File/41600_2001.pdf.

9. Beccah R. Health Literacy: What the Issue Is, What Is Happening, and What Can Be Done. Health Pro-

motion Practice. 2005; 6(1):8–11. https://doi.org/10.1177/1524839904270387 PMID: 15574521

10. Robben SHM, Huisjes M, van Achterberg T, Zuidema SU, Olde Rikkert MGM, Schers HJ, et al. Filling

the Gaps in a Fragmented Health Care System: Development of the Health and Welfare Information

Portal (ZWIP). JMIR Research Protocols. 2012; 1(2):e10. https://doi.org/10.2196/resprot.1945

PMC3626145. PMID: 23611877

11. Christino MA, Matson AP, Fischer SA, Reinert SE, DiGiovanni CW, Fadale PD. Paperwork Versus

Patient Care: A Nationwide Survey of Residents’ Perceptions of Clinical Documentation Requirements

and Patient Care. Journal of Graduate Medical Education. 2013; 5(4):600–4. https://doi.org/10.4300/

JGME-D-12-00377.1 PMC3886458. PMID: 24455008

12. Tian X, Martin B, Deng H. The impact of digitization on business models for publishing. Journal of Sys-

tems and Information Technology. 2008; 10(3):232–50. http://dx.doi.org/10.1108/

13287260810916934. PMID: 1011980024.

13. Esmaeilzadeh P, Sambasivan M. Patients support for health information exchange: a literature review

and classification of key factors. London: BioMed Central; 2017.

14. Ajami S, Arab-Chadegani R. Barriers to implement Electronic Health Records (EHRs). Materia Socio-

Medica. 2013; 25(3):213–5. https://doi.org/10.5455/msm.2013.25.213–215 PMC3804410.

15. De Bekker-Grob EW, Ryan M, Gerard K. Discrete choice experiments in health economics: a review of

the literature. Health Economics. 2012; 21(2):145–72. https://doi.org/10.1002/hec.1697 PMID:

22223558

16. Dalton JA, Rodger D, Wilmore M, Humphreys S, Skuse A, Roberts CT, et al. The Health-e Babies App

for antenatal education: Feasibility for socially disadvantaged women. PLoS One. 2018; 13(5). http://dx.

doi.org/10.1371/journal.pone.0194337. PMID: 2039835306.

17. Kang M, Robards F, Sanci L, Steinbeck K, Jan S, Hawke C, et al. Access 3 project protocol: young peo-

ple and health system navigation in the digital age: a multifaceted, mixed methods study. BMJ Open.

2017; 7(8). http://dx.doi.org/10.1136/bmjopen-2017-017047. PMID: 1927106814.

18. Lawn S, van Agteren J, Zabeen S, Bertossa S, Barton C, Stewart J. Adapting, Pilot Testing and Evaluat-

ing the Kick.it App to Support Smoking Cessation for Smokers with Severe Mental Illness: A Study Pro-

tocol. International Journal of Environmental Research and Public Health. 2018; 15(2):254. http://dx.

doi.org/10.3390/ijerph15020254. PMID: 2014811585.

19. McDonald L, Starasts A, Tiwari S, Lane M. Perceptions of Older Age and Digital Participation in Rural

Queensland. Australasian Journal of Regional Studies. 2016; 22(2):263–84. PMID: 1824514667.

20. Newman L, Biedrzycki K, Baum F. Digital technology use among disadvantaged Australians: implica-

tions for equitable consumer participation in digitally-mediated communication and information

exchange with health services. Australian Health Review. 2012; 36(2):125–9. https://doi.org/10.1071/

AH11042 PMID: 22624630; 22624630.

21. Showell C. Barriers to the use of personal health records by patients: a structured review. PeerJ. 2017.

http://dx.doi.org/10.7717/peerj.3268. PMID: 1953314030.

Consumer preference and mobile health app

PLOS ONE | https://doi.org/10.1371/journal.pone.0229546 February 21, 2020 10 / 12

https://doi.org/10.1071/AH15005
http://www.ncbi.nlm.nih.gov/pubmed/26536066
http://www.ncbi.nlm.nih.gov/pubmed/1919995794
https://doi.org/10.15265/IY-2017-016
http://www.ncbi.nlm.nih.gov/pubmed/29063559
https://doi.org/10.3399/bjgp15X687853
http://www.ncbi.nlm.nih.gov/pubmed/26622034
https://flyingblind.cmcrc.com/service-fragmentation
https://www.data-minion.com/
https://www.ausstats.abs.gov.au/ausstats/free.nsf/0/D609B8E54F0EDCA8CA256AE30004282D/$File/41600_2001.pdf
https://www.ausstats.abs.gov.au/ausstats/free.nsf/0/D609B8E54F0EDCA8CA256AE30004282D/$File/41600_2001.pdf
https://doi.org/10.1177/1524839904270387
http://www.ncbi.nlm.nih.gov/pubmed/15574521
https://doi.org/10.2196/resprot.1945
http://www.ncbi.nlm.nih.gov/pubmed/23611877
https://doi.org/10.4300/JGME-D-12-00377.1
https://doi.org/10.4300/JGME-D-12-00377.1
http://www.ncbi.nlm.nih.gov/pubmed/24455008
http://dx.doi.org/10.1108/13287260810916934
http://dx.doi.org/10.1108/13287260810916934
http://www.ncbi.nlm.nih.gov/pubmed/1011980024
https://doi.org/10.5455/msm.2013.25.213215
https://doi.org/10.1002/hec.1697
http://www.ncbi.nlm.nih.gov/pubmed/22223558
http://dx.doi.org/10.1371/journal.pone.0194337
http://dx.doi.org/10.1371/journal.pone.0194337
http://www.ncbi.nlm.nih.gov/pubmed/2039835306
http://dx.doi.org/10.1136/bmjopen-2017-017047
http://www.ncbi.nlm.nih.gov/pubmed/1927106814
http://dx.doi.org/10.3390/ijerph15020254
http://dx.doi.org/10.3390/ijerph15020254
http://www.ncbi.nlm.nih.gov/pubmed/2014811585
http://www.ncbi.nlm.nih.gov/pubmed/1824514667
https://doi.org/10.1071/AH11042
https://doi.org/10.1071/AH11042
http://www.ncbi.nlm.nih.gov/pubmed/22624630
http://dx.doi.org/10.7717/peerj.3268
http://www.ncbi.nlm.nih.gov/pubmed/1953314030
https://doi.org/10.1371/journal.pone.0229546


22. Gleeson H, Calderon A, Swami V, Deighton J, Wolpert M, Edbrooke-Childs J. Systematic review of

approaches to using patient experience data for quality improvement in healthcare settings. BMJ Open.

2016; 6(8):e011907. https://doi.org/10.1136/bmjopen-2016-011907 PMID: 27531733.

23. Mather CA, Gale F, Cummings EA. Governing mobile technology use for continuing professional devel-

opment in the Australian nursing profession. BMC Nursing. 2017;16. https://doi.org/10.1186/s12912-

017-0210-x PMID: 1894526353.

24. O’Connor S, Hanlon P, O’Donnell CA, Garcia S, Glanville J, Mair FS. Barriers and facilitators to patient

and public engagement and recruitment to digital health interventions: protocol of a systematic review

of qualitative studies. BMJ Open. 2016; 6(9):e010895. https://doi.org/10.1136/bmjopen-2015-010895

PMID: 27591017.

25. Or CK, Karsh BT. A systematic review of patient acceptance of consumer health information technol-

ogy. J Am Med Inform Assoc. 2009; 16(4):550–60. https://doi.org/10.1197/jamia.M2888 PMID:

19390112.

26. Rigby M, Georgiou A, Hypponen H, Ammenwerth E, de Keizer N, Magrabi F, et al. Patient Portals as a

Means of Information and Communication Technology Support to Patient- Centric Care Coordination—

the Missing Evidence and the Challenges of Evaluation. A joint contribution of IMIA WG EVAL and

EFMI WG EVAL. Yearb. 2015; 10(1):148–59. https://doi.org/10.15265/IY-2015-007 PMID: 26123909.

27. Sinclair P, Kable A, Levett-Jones T. The effectiveness of internet-based e-learning on clinician behavior

and patient outcomes: a systematic review protocol. JBI Database System Rev Implement Rep. 2015;

13(1):52–64. https://doi.org/10.11124/jbisrir-2015-1919 PMID: 26447007.

28. Burns K, Belton S. Clinicians and their cameras: policy, ethics and practice in an Australian tertiary hos-

pital. Australian Health Review. 2013; 37(4):1–5. PMID: 1534990163; 23777890.

29. Chaet AV, Morshedi B, Wells KJ, Barnes LE, Valdez R. Spanish-Language Consumer Health Informa-

tion Technology Interventions: A Systematic Review. J Med Internet Res. 2016; 18(8):e214. https://doi.

org/10.2196/jmir.5794 PMID: 27511437.

30. O’Mara B. Aged care, cultural and linguistic diversity and IT in Australia: a critical perspective. Interna-

tional Journal of Migration, Health, and Social Care. 2014; 10(2):73–87. PMID: 1536525193.

31. Australian Bureau of Statistics. 3101.0—Australian Demographic Statistics, Dec 2017: Commonwealth

of Australia; 2018 [updated 2018-06-21]. Available from: https://www.abs.gov.au/ausstats/subscriber.

nsf/log?openagent&31010do002_201712.xls&3101.0&Data%

20Cubes&119165A795F0C64ACA2582B20017D73E&0&Dec%202017&21.06.2018&Latest.

32. Soekhai V, Bekker-Grob E, Ellis A, Vass C. Discrete Choice Experiments in Health Economics: Past,

Present and Future. PharmacoEconomics. 2019; 37(2):201–26. https://doi.org/10.1007/s40273-018-

0734-2 PMID: 30392040

33. Lishner DM, Richardson M, Levine P, Patrick D. Access to Primary Health Care Among Persons With

Disabilities in Rural Areas: A Summary of the Literature. The Journal of Rural Health. 1996; 12(1):45–

53. https://doi.org/10.1111/j.1748-0361.1996.tb00772.x PMID: 10172606

34. Regan S, Wong ST. Patient perspectives on primary health care in rural communities: effects of geogra-

phy on access, continuity and efficiency. 2009.

35. Rivara FP, Tollefson S, Tesh E, Gentilello LM. Screening Trauma Patients for Alcohol Problems: Are

Insurance Companies Barriers? Journal of Trauma and Acute Care Surgery. 2000; 48(1):115.

00005373-200001000-00019.

36. Australian Government. Barriers and Incentives to Treatment for Illicit Drug Users: Commonwealth of

Australia; 2004. Available from: https://csrh.arts.unsw.edu.au/media/CSRHFile/Barriers_and_

incentives.pdf.

37. Knight AW, Padgett J, George B, Datoo MR. Reduced waiting times for the GP: two examples of

“advanced access” in Australia. Medical Journal of Australia. 2005; 183(2):101–3. https://doi.org/10.

5694/j.1326-5377.2005.tb06941.x PMID: 16022626

38. Smith CA. Consumer language, patient language, and thesauri: a review of the literature. J Med Libr

Assoc. 2011; 99(2):135–44. https://doi.org/10.3163/1536-5050.99.2.005 PMID: 21464851.

39. Llewellyn S, Procter R, Harvey G, Maniatopoulos G, Boyd A. Health Services and Delivery Research.

Facilitating technology adoption in the NHS: negotiating the organisational and policy context—a quali-

tative study. Southampton (UK): NIHR Journals Library; 2014.

40. Gostin LO, Halabi SF, Wilson K. Health data and privacy in the digital era. JAMA. 2018; 320(3):233–4.

https://doi.org/10.1001/jama.2018.8374 PMID: 29926092

41. Ostherr K, Borodina S, Bracken RC, Lotterman C, Storer E, Williams B. Trust and privacy in the context

of user-generated health data. Big Data & Society. 2017; 4(1):2053951717704673. https://doi.org/10.

1177/2053951717704673

Consumer preference and mobile health app

PLOS ONE | https://doi.org/10.1371/journal.pone.0229546 February 21, 2020 11 / 12

https://doi.org/10.1136/bmjopen-2016-011907
http://www.ncbi.nlm.nih.gov/pubmed/27531733
https://doi.org/10.1186/s12912-017-0210-x
https://doi.org/10.1186/s12912-017-0210-x
http://www.ncbi.nlm.nih.gov/pubmed/1894526353
https://doi.org/10.1136/bmjopen-2015-010895
http://www.ncbi.nlm.nih.gov/pubmed/27591017
https://doi.org/10.1197/jamia.M2888
http://www.ncbi.nlm.nih.gov/pubmed/19390112
https://doi.org/10.15265/IY-2015-007
http://www.ncbi.nlm.nih.gov/pubmed/26123909
https://doi.org/10.11124/jbisrir-2015-1919
http://www.ncbi.nlm.nih.gov/pubmed/26447007
http://www.ncbi.nlm.nih.gov/pubmed/1534990163
https://doi.org/10.2196/jmir.5794
https://doi.org/10.2196/jmir.5794
http://www.ncbi.nlm.nih.gov/pubmed/27511437
http://www.ncbi.nlm.nih.gov/pubmed/1536525193
https://www.abs.gov.au/ausstats/subscriber.nsf/log?openagent&31010do002_201712.xls&3101.0&Data%20Cubes&119165A795F0C64ACA2582B20017D73E&0&Dec%202017&21.06.2018&Latest
https://www.abs.gov.au/ausstats/subscriber.nsf/log?openagent&31010do002_201712.xls&3101.0&Data%20Cubes&119165A795F0C64ACA2582B20017D73E&0&Dec%202017&21.06.2018&Latest
https://www.abs.gov.au/ausstats/subscriber.nsf/log?openagent&31010do002_201712.xls&3101.0&Data%20Cubes&119165A795F0C64ACA2582B20017D73E&0&Dec%202017&21.06.2018&Latest
https://doi.org/10.1007/s40273-018-0734-2
https://doi.org/10.1007/s40273-018-0734-2
http://www.ncbi.nlm.nih.gov/pubmed/30392040
https://doi.org/10.1111/j.1748-0361.1996.tb00772.x
http://www.ncbi.nlm.nih.gov/pubmed/10172606
https://csrh.arts.unsw.edu.au/media/CSRHFile/Barriers_and_incentives.pdf
https://csrh.arts.unsw.edu.au/media/CSRHFile/Barriers_and_incentives.pdf
https://doi.org/10.5694/j.1326-5377.2005.tb06941.x
https://doi.org/10.5694/j.1326-5377.2005.tb06941.x
http://www.ncbi.nlm.nih.gov/pubmed/16022626
https://doi.org/10.3163/1536-5050.99.2.005
http://www.ncbi.nlm.nih.gov/pubmed/21464851
https://doi.org/10.1001/jama.2018.8374
http://www.ncbi.nlm.nih.gov/pubmed/29926092
https://doi.org/10.1177/2053951717704673
https://doi.org/10.1177/2053951717704673
https://doi.org/10.1371/journal.pone.0229546


42. Ramamurthy S, Bhatti P, Arepalli CD, Salama M, Provenzale JM, Tridandapani S. Integrating patient

digital photographs with medical imaging examinations. J Digit Imaging. 2013; 26(5):875–85. https://

doi.org/10.1007/s10278-013-9579-6 PMID: 23408010.

43. The Interactive Advertising Bureau Australia Limited, Nielsen Holdings plc. 3rd Mobile Ratings Report

—September Data, 2015 2019. Available from: https://www.iabaustralia.com.au/research-and-

resources/research-resources/item/12-research-and-resource/2013-3rd-mobile-ratings-report-

september-2015.

44. Palinkas LA, Aarons GA, Horwitz S, Chamberlain P, Hurlburt M, Landsverk J. Mixed Method Designs in

Implementation Research. Administration and Policy in Mental Health and Mental Health Services

Research. 2011; 38(1):44–53. https://doi.org/10.1007/s10488-010-0314-z PMID: 20967495

Consumer preference and mobile health app

PLOS ONE | https://doi.org/10.1371/journal.pone.0229546 February 21, 2020 12 / 12

https://doi.org/10.1007/s10278-013-9579-6
https://doi.org/10.1007/s10278-013-9579-6
http://www.ncbi.nlm.nih.gov/pubmed/23408010
https://www.iabaustralia.com.au/research-and-resources/research-resources/item/12-research-and-resource/2013-3rd-mobile-ratings-report-september-2015
https://www.iabaustralia.com.au/research-and-resources/research-resources/item/12-research-and-resource/2013-3rd-mobile-ratings-report-september-2015
https://www.iabaustralia.com.au/research-and-resources/research-resources/item/12-research-and-resource/2013-3rd-mobile-ratings-report-september-2015
https://doi.org/10.1007/s10488-010-0314-z
http://www.ncbi.nlm.nih.gov/pubmed/20967495
https://doi.org/10.1371/journal.pone.0229546

