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ABSTRACT

Objective The aim of this systematic review was to synthesize current knowledge of the factors influencing healthcare professional adoption of
mobile health (m-health) applications.

Methods Covering a period from 2000 to 2014, we conducted a systematic literature search on four electronic databases (PubMed, EMBASE,
CINAHL, Psychinfo). We also consulted references from included studies. We included studies if they reported the perceptions of healthcare profes-
sionals regarding barriers and facilitators to m-health utilization, if they were published in English, Spanish, or French and if they presented an em-
pirical study design (qualitative, quantitative, or mixed methods). Two authors independently assessed study quality and performed content analy-
sis using a validated extraction grid with pre-established categorization of barriers and facilitators.

Results The search strategy led to a total of 4223 potentially relevant papers, of which 33 met the inclusion criteria. Main perceived adoption fac-
tors to m-health at the individual, organizational, and contextual levels were the following: perceived usefulness and ease of use, design and tech-
nical concerns, cost, time, privacy and security issues, familiarity with the technology, risk-benefit assessment, and interaction with others (col-
leagues, patients, and management).

Conclusion This systematic review provides a set of key elements making it possible to understand the challenges and opportunities for m-health
utilization by healthcare providers.

Keywords: m-health, healthcare provider, adoption, systematic review, mixed methods

INTRODUCTION

The number of people in the world who own a mobile phone or other por-
table electronic communication device has grown exponentially during
the last decade. The recent advances regarding mobile technologies have
enabled mobile devices to perform functions previously not possible with
handheld devices." These innovative applications to address health issues
have evolved into a new field of eHealth, known as mobile health or m-
health.

Although several definitions to m-health have been proposed, none
seems to reach consensus in the international literature. For instance,
Mirza suggests that m-health “involves the use of mobile technology
to enhance health services. The mobile technology can be either a
short-distance or long-distance technology, or be device driven.”? For
its part, the Global Observatory for eHealth of the World Health
Organization defines m-health as medical and public health practice
supported by mobile devices, such as mobile phones, patient monitor-
ing devices, personal digital assistants (PDAs), and other wireless de-
vices.> Mobile technologies include mobile phones, PDAs, and PDA
phones; smartphones; enterprise digital assistants; portable media
players, handheld video-game consoles, and handheld and ultra-por-
table computers such as tablet PCs. These devices have a range of
functions from mobile cellular communication using text messages
(Short Message Service - SMS), photos and videos (Multimedia
Messaging Service - MMS), telephone and internet access, to multi-
media playback and software application support.

m-Health interventions are designed to improve healthcare service
delivery processes by providing support and services to healthcare
providers (such as education, support in diagnosis, or patient manage-
ment) or target communication between healthcare services and

consumers (such as appointment reminders and test result notifica-
tion)* and, thus, changing the traditional modes of information sharing
and dissemination.® In 2012, there were approximately 40 000 mobile
device applications (apps) related to health.®

m-Health is thus central to the concept of pervasive healthcare
where information and resources services can reach anyone, anytime,
and anywhere, by removing geographical, temporal, and other bar-
riers.” While there is limited scientific evidence supporting the effec-
tiveness of m-health,*® governments and organizations in many
jurisdictions have embraced it as the backbone of the informed and
empowered patient or “patient 2.0.”%'% m-Health also constitutes an
affordable option to increase health promotion, disease prevention,
provision of care, and monitoring in low-income countries, where pilot
projects are rampant. "’

As with other information and communication technologies (ICT)
that have entered the healthcare sphere in the past, such as telemedi-
cine or electronic health records, the success of m-health as a tool to
support the delivery of healthcare is tributary to its adoption by health-
care providers.'? While the factors influencing healthcare providers for
adopting a new technology such as m-health could be similar to those
involved with other ICT applications, there are specific features about
m-health that should be considered. First, unlike previous ICT applica-
tions in healthcare, m-health is mainly consumer-centered and con-
sumer-driven.”® Second, m-health interventions can be seen as a
patchwork of small-scale pilot projects’’ and most of these interven-
tions work as black boxes with little use of theoretical foundations.'

Although mobile communication is now part of the everyday life of
most human beings, the use of m-health applications to provide health
information and care is particularly challenging and calls for specific
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strategies. The aim of this paper is to synthesize the scientific litera-
ture on the factors that could facilitate or limit healthcare provider utili-
zation of m-health in their work.

METHODS

Search Strategy

We adhered to the Preferred Reporting Items for Systematic Reviews
and Meta-Analysis checklist.'® Covering a period from January 1,
2000 to October 31, 2014, we conducted a systematic literature
search on 4 electronic databases (PUBMED, EMBASE, CINHAL,
Psychinfo). We also searched the references of included publications
to identify additional relevant literature. The search strategy included 3
categories of keywords: m-health, healthcare professionals, and adop-
tion. These keywords should appear in conjunction in the title or ab-
stract of the article. To refer to m-health, the articles either had to
include the term “m-health” (and its alternative formulations), or in-
clude both the term “health” and one of the following search terms or
their variants: handheld computer, mobile phone, smartphone, mobile
application, mobile app, cellular phone, mobile device, mobile technol-
ogy, SMS, or text message. To refer to healthcare professionals, we
used the following search terms or their variants: professional, physi-
cian, practitioner, provider, resident, clinician, nurse, midwife, health
worker, specialist, dentist, pharmacist, dietician, physiotherapist, car-
diologist, surgeon, gynaecologist, ophthalmologist, psychiatrist, and
optician. Finally, we searched the following themes related to adop-
tion: acceptance, acceptability, utilization, or attitude.

Duplicate citations across databases were identified and excluded
using Endnote and a manual revision was done for verification. If a
study was reported in more than one publication and presented the
same data, we only included the most recent publication. However, if
new data were presented in multiple publications describing the same
study, all were included.

Inclusion and Exclusion Criteria

We included studies with an abstract in English, French, or Spanish.
The studies had to be based on an empirical design, including qualita-
tive, quantitative, or mixed-methods. The articles should have clearly
stated the data collection process as well as research methods and
measurement tools used. We excluded publications presenting edito-
rials, comments, position papers, and unstructured observations from
this review. We included conference proceedings as long as they pre-
sented all relevant data. Studies had to provide data on barriers and
facilitators to m-health adoption by healthcare professionals in their
results or discussion sections to be included. These barriers or facilita-
tors could be related to one or several healthcare professional groups
who were using m-health. We excluded studies that focused only on
m-health adoption by healthcare students and studies in which there
was no clear distinction between healthcare professionals and other
groups (e.g., patients, technology providers) regarding m-health adop-
tion factors.

Screening and Data Extraction

One reviewer (P.N.) initially screened all titles and abstracts of refer-
ences identified through the search strategy and another reviewer
(M.P.G.) reviewed the titles and abstracts retained. Then, P.N. and
M.P.G. independently reviewed the full text of preselected articles and
agreed on their final selection.

Two dyads (P.N. and M.P.G., M.D. and J.P.G.) independently per-
formed data extraction using a validated data extraction grid, devel-
oped through previous research related to the classification of barriers
and facilitators to information and communication technology adoption

by healthcare professionals.'® This generic data extraction grid has
been adapted and validated to classify reported barriers and facilita-
tors to the adoption of electronic health records and electronic pre-
scription.’®'” The grid was developed using both inductive and
deductive methods, and combines several relevant concepts from es-
tablished theoretical frameworks, notably the Technology Acceptance
Model (TAM) and the Diffusion of Innovations Theory.'®'® Emergent
categories were also added during the review process. We populated
the data extraction grid in Microsoft Excel software 2010.

Data Synthesis and Analysis

The reviewers identified sections of the publications that presented a
relevant barrier or facilitator to adoption of m-health from the health-
care professionals’ perspective and coded them according to the cate-
gories proposed in the grid. Then, we grouped the extracted data into
four main categories of adoption factors and each category was
decomposed into specific factors. We also extracted data regarding:
year of publication, country, and study design (quantitative, qualitative,
or mixed-methods), theoretical framework (present or absent), type of
participants, care setting, technology used, objectives of the study,
data collection methods, and main findings. Quality of studies was not
considered in these analyses.

RESULTS

Included Studies

In total, we identified 4223 references from the databases, of which
we kept 48 publications for a full-text review. We excluded 15 publica-
tions because they did not meet the inclusion criteria: 2 were about
m-health use by students?®?'; 3 did not clearly differentiate health-
care professionals’ opinions from those of other groups involved in the
study>?223; 2 presented opinions from professionals who were not
using m-health?*?%; 6 were not about adoption factors?®="; and 2 did
not describe the methodology used.>32 Thus, 33 publications were se-
lected in the final review."”-*3~%% The study selection flow diagram is
presented in Figure 1.

Characteristics of Included Studies

The table summarizing the characteristics of included publications can
be found in Supplementary File S1. The included studies were pub-
lished between 2005 and 2014. Interestingly, more than half of them
(57.6%) were published during the last 3 years,33-36:41:42:44.47,49.51~
93.56.58-63 Fayy theoretical frameworks were used in the studies.
Indeed, only 8 (24.2%) publications mentioned the use of a theoretical
framework: the TAM and its updated version (TAM2),":"379162 the
Diffusion of Innovations Theory,"3"®" the Information System Success
Model,***” and the Technology Readiness Index.?

The studies about m-health adoption were conducted in various
countries. More than half of the studies took place in the Americas
(n=18, 54.5%). Among these, 10 were conducted in
Canada,”*3*+%3-%% 7 in the United States,'-*0#146:4851.63 and 1 in
Guatemala.*? Six publications (18.2%) were from European countries,
including the United Kingdom,**>*° Ireland,*® Portugal,*® and
Finland.®® Five studies (15.2%) were from Asia (Taiwan,>""62
Japan,*” and India®), 4 (12.1%) were conducted in Africa, each repre-
senting a different country (Ethiopia,®® South Africa,®* Botswana,*
and Uganda®) and 1 was from Australia.>?

The majority of studies used a quantitative research design
(n — 19‘ 57.6%).1 ,7,33,37,39-43,46-49,51,57,60-63 Six studies
(18.29)3438:44.53,55.56 amployed a qualitative design through the use
34,55 38,44,53,56 and written reflections®® for

of focus groups, interviews,
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Figure 1: — Study selection flow diagram. -.

4,223
Publications identified and
publication abstracts evaluated

+ Not m-health: 4,158
* No barrier or facilitator: 8

_Lemuiﬁd% * Not health professionals: 9

/ Total excluded: 4,175

48
Full-text publications evaluated

+ No barrier or facilitator: 6
* No methodology: 2
* Not using m-health: 2

removed > * Difficulty in differentiating
users: 3
A4 * About students: 2

n = 33 publications Total excluded: 15

data collection methods. A mixed methods design was used in 8 publi-
cations (2 4'2%).35,36,45,50,52,54,58,59

The types of m-health technology studied were the following: a
smartphone or mobile phone (n =1 5)’1,3#36,38,39,42,44,48—51,56,57,59,60 a
PDA (n=5),”*%374355 3 remote monitoring system (n = 5),*547%254 3
tablet computer (n=4),°>%%5%%3 3 mobile electronic medical record
system (n=2),5"%2 text messaging (n = 2),"**? and mobile technolo-
gies in general (n=1).4¢

The healthcare professionals who participated in the included
studies were physicians, residents, nurses, health workers, pharma-
cists, and other types of providers (such as social workers and occu-
pational therapists). Fewer than half of the studies (n=15, 45.5%)
exclusively ~ studied physicians or  residents,3%3538-40.43,46-
49,51,52.58,59.63 7 (21.2%) involved nurses only,"" 274556162 apq 3
(9.1%) concerned health workers exclusively.>**%%° The other publi-

cations (n=28, 24.2%) had various professionals participating in the
StUdy.36’41'44'50’53’54’56'57

Overview of m-health Adoption Factors

In total, 179 elements were identified as barriers to or facilitators for
m-health adoption and were classified in the different categories of
factors from the extraction grid. Ninety-eight (54.7%) of these ele-
ments were classified as facilitators for m-health adoption and 81
(45.3%), as barriers.

The complete list of factors with selected quotes for factors with 4
elements or more can be found in Table 1. We also present an analy-
sis of the factors from studies conducted in developing countries at
the end of the section.

Factors Related to m-health Characteristics

A total of 73 elements (40.8%) pertain to the category “Factors related
to the m-health characteristics,” with 33 of them identified as barriers
and 40 as facilitators. The most recurrent adoption factor was per-
ceived usefulness, with 21 extracted elements.'s’s333436-89.42-
46,49,51-54,57.58.60 |t \yas seen more often as a facilitator for m-health
adOptiOﬂ (m 18 Studies1,7,33,34,36—39,42,44,45,49,51—54,58,60) than as a
barrier (in 3 studies*>*®°"). Perceived usefulness is defined as an in-
dividual’s perception that the utilization of a particular mobile device
will be advantageous in an organizational setting over a current
practice.®
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Perceived ease of use was another frequently mentioned factor
(n=10).73743.53,54.56,58,60.61 parceived ease of use is the perception
by an individual that the utilization of a mobile technology will be rela-
tively painless and effortless.’® Therefore, it was important for the pro-
fessionals to perceive the usefulness and ease of use of the
technology in their working environment; otherwise there would be
less incentive to use them. Design and technical concern were also
mentioned on 9 occasions,**%%%5%8:5% and were perceived mainly as
barrier (7 as a barrier*®5°585° and 2 as a facilitator®>®). Main issues
raised were limited features,*>°8%° size,%%%%5° and complexity of us-
ing some features. %>

Other factors related to m-health characteristics were interopera-
bility (integration with other systems),’34404351 ¢ost issues,*348~
50.53 and privacy and security concerns®®#248:5% (all of them extracted
5 times). Both cost issues and privacy and security concerns were
seen exclusively as barriers to the adoption of m-health. Indeed, pro-
fessionals were worried about the security and confidentiality of the
data contained in and transferred through these technologies, as well
as potential device theft. Additionally, cost of the mobile technology
and smartphone applications were perceived as barriers to m-health
adoption. Other factors identified in this category were compatibility
with the work process,*®®' observability (observance, control, verifica-
tion),"®"%" system reliability (ability to perform its functions),?® med-
ico-legal issues,*®>* availability of the content*® appropriate
content,*>°88% accuracy of the data,®>=>* quality standards,*®*® and
cell phone accuracy.!

Individual Factors: Knowledge, Attitude, and Socio-demographic
Characteristics

Individual factors represented 49 (27.4%) of the extracted elements.
There were twice as many facilitators as barriers in this category (32
and 16, respectively). The most common factor identified was time is-
sues (n= 10).3%4445:48.49.52.56.57.59 Ganera|ly professionals thought
that m-health saved time by allowing quicker contact and communica-
tion than other technologies.*49-52%6:57 However, some pointed
out that m-health may be time consuming by being disruptive to their
workflow, #4455 Agreement with the technology
(n = 9)37+40:4243:46.6062 a5 perceived either as a facilitator or a bar-
rier; the agreement being dependent on other factors, such as interest,
motivation, and comfort with the technology.

Risk-benefit assessment was also mentioned seven
times.3944:47:48:52.83 Eyen if one comment underlined that m-health
may make it difficult to communicate complex issues to their pa-
tients,** professionals believed that m-health could improve patient
care 394447485253 Familiarity and  ability with  m-health
(n=6)4043°"%° and with technologies in general (n = 5)>%46:50:62
were other important factors of this category. Finally, professional
autonomy,®®%% clinical uncertainty,>® outcome expectancy,>*® self-
efficacy,®>° professional security,®® awareness of existence of
m-health,>® professional experience,®' and voluntary ownership of m-
health® were other factors identified in this category.

External Factors: Human Environment

External factors related to the human environment represented 19 of
the elements identified in the review (10.6%). Twelve of the factors
extracted were barriers and 7 were facilitators. Factors related to pa-
tients were underlined more often than factors related to colleagues.
Indeed, the 2 most recurrent factors of this category concern the pa-
tient—professional interaction (n = 9)*48-9%-5263 and patients’ attitude
and preferences towards m-health (n= 3).3**2° Professionals be-
lieved that the use of m-health, especially in the case of smartphones,



Table 1: List of factors extracted from the literature and selected quotes for the main factors (classified by barriers and facilitators)

Gagnon MP, et al. J Am Med Inform Assoc 2016;23:212—220. doi:10.1093/jamia/ocv052, Reviews

Factor No. of No. of Total
Barriers Facilitators
1. Factors related to mHealth characteristics 33 40 73
1.1 Design and technical concerns 7 2 9
“Participants also commented on the screen size of most smartphones and technical
limitations of most mobile devices (e.g., touchscreen keyboards, no printing, unable to
view certain websites or file formats).” (B)>°
1.2.1 Perceived usefulness 3 18 21
“I would use an app with clinical guidelines that are hospital specific, including man-
agement advice for common conditions. This would be very useful on a busy ward
because with only a few computers it is difficult to get a monitor when they are needed
for urgent clinical work” (F)*°
1.2.2 Compatibility (with work process) 2 2
1.2.3 Perceived ease of use 3 7 10
“The ease of use and portability of the system were also found to be benefits of the
mobile phone-based telemonitoring system” (F)*®
1.2.5 Observability (observance, control, verification) 3 3
1.3 System reliability or dependability 1 1
1.4 Interoperability 1 4 5
“The importance of staying connected and up to date with a central EPR [electronic
patient record] through the PDA [personal digital assistant] was emphasized by 11
users.” (F)*
1.51 Privacy and security concerns 5 5
“Qualitative analysis revealed that use of smartphones while providing patient care cre-
ated risks to patient privacy” (B)*®
1.5.2 Medicolegal issues 2 2
1.7.2 Satisfaction about content available (completeness) 1 1
1.7.3 Content appropriate for the users (relevance) 1 2 3
1.7.4 Accuracy (improved OR errors, omissions, update) 2 1 3
1.7.5 Quality standard 1 1 2
1.9 Cost issues 5 5
“The clinicians and patients indicated cost was one of the main barriers to implement-
ing the telemonitoring system on a long-term basis, although the cost to deliver this
mobile phone service is projected to be much lower than conventional telemonitoring.”
(B)53
1.13 Cell phone accuracy 1 1
2. Individual factors: knowledge, attitude, and socio-demographic characteristics 16 33 49
211 Awareness of the objectives and/or existence of mHealth 1 1
21.2 Familiarity, ability with mHealth 3 3 6
“Providers and staff in this study were also supportive of text message reminder/recall,
which is important given their familiarity with this system, particularly downstream
effects following deployment.” (F)*'
21.3 Familiarity with technologies in general 1 4 5
“Doctors owning handhelds alone or in combination with laptops used them more fre-
quently than those using laptops alone.” (F)*®
2.2.1 Risk-benefit assessment (perception) 1 6 7
“Physicians from a wide range of clinical expertise most valued perceived value as a
mediator of the effects exercised by both overall quality and net benefits over intention
to use mobile diabetes monitoring.” (F)*”
(continued)
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Table 1: Continued
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Factor No. of No. of Total
Barriers Facilitators

223 Autonomy 2 2
224 Impact on clinical uncertainty 1 1
225 Time issues 3 7 10

“The main reason for this improved efficiency was the perceived decrease in wait

times with the BlackBerry phone calling and emailing capabilities when compared

to the traditional paging system.” (F)*®
2.2.6 Outcome expectancy (leads or not to desired outcome) 1 1 2
227 Agreement with mHealth (Welcoming/resistant) 4 5 9

“32 (76,2%) of users do it on their own initiative rather than as part of the pro-

gram/services/clinic requirement. Most PDA use is self-motivated in nature, with

little to no guidance, training, or report available at the organizational level.” (F)**
2.2.8 Self-efficacy (belief in one’s competence to use mHealth) 1 2 3
229 Impact on professional security 1 1
2210 Voluntary ownership 1 1
233 Experience 1 1

3. External Factors: Human environment 12 7 19
311 Patients’ attitudes and preferences towards mHealth 2 1 3
31.2 Patient and health professional interaction 5 4 9

“Three of the respondents who like to use full-size computer saw using the

mobile as the most disturbing way of information retrieval during patient con-

tacts.” (B)*®
313 Applicability to the characteristics of patients 1 1
314 Other factors associated with patients 1 1 2
3.21 Attitude of colleagues about mHealth 1 1
322 Support and promotion of mHealth by colleagues 1 1
3.2.3 Other factors associated with peers 2 2

4. External Factors: Organizational Environment 20 18 38
4.1 Internal environment 2 2
4114 Physician salary status and reimbursement 1 1
41.21 Lack of time and workload 3 3
41.2.2 Work flexibility 1 2 3
41.23 Relations among colleagues 3 3 6

“Similarly, nurses, social workers, pharmacists and therapist noted the less intru-

sive nature of the emails and appreciated the direct relay of information to physi-

cians instead of waiting for a callback to explain the purpose of the page.” (F)**
41.25 Additional tasks 1 1
41.4.1 Resources available 2 2
41.4.2 Materials resources (access to mHealth) 1 1
4143 Human resources (IT support, other) 3 3

(continued)
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Table 1: Continued

Factor No. of No. of Total
Barriers Facilitators
4151 Training 2 2 4
“24 non-users cited the need for initial training and 6 other non-users who
stopped using PDAs gave as reasons a lack of training/support.” (B)*®
4153 Management (strategic plan to implement mHealth) 2 2 4
“As all the messages sent via the online paging system were delivered to the
Team Smartphone, many social workers, pharmacists and therapists expressed
uncertainties as to whether the most responsible physician with whom they
wished to communicate actually received their intended messages.” (B)**
4154 Communication and collaboration effort 2 2
4159 Readiness 1 1 2
41.5.10 Choice of the mHealth system 1 1
4.2 External environment 2 2
423 Health care policies and socio-political context 1 1
Grand total: 81 98 179

could be disruptive during visits®®*8-5%6% and could be misinterpreted

as checking email or SMS.8 Others believed that it could facilitate
the relationship with their patients by having a new means of commu-
nication with them. 3842505263 ther factors related to patients were
applicability to the patients’ characteristics,®* patients’ perception of
the professional,?® and the professionals’ belief that patients gained
better knowledge of themselves.®? There were few mentions of factors
related to peers, such as the attitude of colleagues about m-health,*®
their support and promotion of m-health,%® and miscommunication
while using m-health.>®

External Factors: Organizational Environment
The last category includes external factors found in the organizational
environment and accounts for 21.2% (n=38) of the elements ex-
tracted in this review. Barriers and facilitators were spread equally, to-
taling 20 and 18 factors, respectively. In this category, the most
common factor was relations among colleagues.***>%" One of the
perceived barriers was that m-health technologies, by allowing a more
direct relay of the information among colleagues, also increased the
potential to be disturbed in their workflow. Management support was
also seen as an important facilitator in this category (n = 4),1444651
In fact, good support from management may facilitate healthcare pro-
fessional adoption of m-health."®" However, professionals raised con-
cerns about poor management of information and the imposition of
the devices upon professionals who may not want to use them.**46
Availability®®®® and access to material*> and human re-
sources,**>%* as well as training®**>*553 were also seen as adop-
tion factors related to the organization. In addition, some factors
related to healthcare professionals’ work environment could be seen
as barriers or facilitators to m-health adoption. In fact, issues related
to time and workload,*%%*** work flexibility (by the increased mobility
and management issue between work and home),®>%" additional
tasks,® reimbursement of tasks related to m-health,>* and communi-
cation in the workplace®*%® were factors raised as potential barriers
to m-health adoption. Other factors mentioned were workplace

,41.54 d,%

readiness to implement m-healtl choice of the device use
and healthcare system support.>* Finally, some studies described fac-
tors only in terms of internal environment'>" and external environ-
ment,"®" without providing more details.

Factors Related to Developing Countries

We also analyzed extracted data related to the 6 studies that took
place in developing countries (Botswana,®® Ethiopia,®® Guatemala,*?
India,®° South Africa,>* and Uganda®). In total, 25 factors were identi-
fied in these studies (20 facilitators and 5 barriers). The most recurrent
factor identified for the 6 studies was perceived usefulness with 5 ele-
ments (all facilitators), 3334264260 which is comparable to the results
from studies in developed countries. However, these studies identified
5 factors that were not mentioned in other studies: professional secu-
rity,%® support and promotion of m-health by colleagues,*® additional
tasks,® and material resources*? as well as communication and col-
laboration effort. %

Other factors identified from these studies related to functionalities
of m-health (ease of use,®° interoperability,®* relevance,®® and qual-
ity*®), privacy and security issues,>®*? familiarity,*> and self-perceived
competency®® with m-health, familiarity with technologies,*® agree-
ment with m-health,*>®° training,*® patients attitude toward m-
health,®**2 and their interaction with professionals.*®

DISCUSSION
This review aimed to summarize the literature on factors that could fa-
cilitate or restrain health professional use of m-health in their work.
These professionals, like many other people, possess mobile phones
or other portable electronic communication devices. However, this
does not mean that they use mobile devices for their work. Given the
considerable attention that m-health receives globally, it seemed im-
portant to identify the factors that could facilitate or limit its adoption
by healthcare professionals.

The main findings of this review highlight that several factors are
associated with m-health adoption at the individual, organizational,
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and contextual levels. Usefulness and ease of use of the technology
were seen as two of the most important factors with respect to the
adoption of m-health in the included publications. Although those two
TAM factors'® were included in the extraction grid and are common in
studies explicitly based on the TAM,""375162 they were also fre-
quently mentioned as being critical for healthcare professional adop-
tion of m-health in publications not explicitly using the TAM.

In contrast to a recent review suggesting that m-health could con-
stitute an affordable option for health promotion,*® our findings show
that healthcare professionals think cost issues could limit their adop-
tion of m-health.*>*3-°0:53 |n fact, all elements identified that were re-
lated to costs were exclusively seen as barriers. More particularly,
long-term costs of the technology as well as costs of the device and
applications were mentioned in the studies.

The role of m-health to support patient empowerment has been men-
tioned in the literature.%®*® This benefit was also perceived in the re-
viewed studies. In fact, healthcare professionals believed that patients
gained better knowledge of themselves,>? and that their relationship with
them was improved with the use of m-health.3342305263 Aqditionally,
the results show that healthcare providers agree that m-health could
improve patient care, 3447485253 gunporting the idea of a consumer-
centered approach promoted by the use of ICT applications.*®

As such, m-health is perceived as a technology that can reach any-
one, anytime, and anywhere. While the findings of our review support
this general idea, it was not necessarily seen as a benefit. Professionals
in fact expressed the belief that m-health brought quicker contact
and communication®*#3495256.57 and improved their access to col-
leagues,****5" which could constitute benefits. Conversely, the in-
creased  workload®®®%%%5 and the disturbed workflow by
colleagues®>*” were seen as barriers to their adoption of m-health.

Other important adoption factors that were highlighted in this re-
view include interoperability’**4%*3%" and familiarity with the tech-
nology,3340-43.46.50.51.59 These two factors were also identified in
other reviews on ICT adoption among healthcare professionals.’*46
Additionally, support of the technology, through management, #4651
training,®>*3456% and as well as material and human resources,*'~
43.54.59.63 \yere also identified in this review.

We also assessed the results regarding studies conducted in de-
veloping countries.®*~26426% While usefulness was also identified as
the main factor that may facilitate use of m-health by healthcare pro-
viders, these studies were the only ones highlighting factors related to
the interrelation between colleagues (promotion of m-health and col-
laboration effort), >~ job security,®® additional tasks that may arise
while using m-health, and the need of accessibility to phones and
electricity in order to use m-health.*?

Limitations
While providing an exhaustive synthesis of the current knowledge on
healthcare professional m-health adoption factors, this review has
some limitations. First, we used a generic grid of adoption factors as
the conceptual framework for classifying elements identified as bar-
riers and facilitators to m-health adoption from the studies included in
this review. As such, we relabeled some of the original factors in order
for them to fit within our conceptual framework. We acknowledge that
the use of other theoretical frameworks or models could have uncov-
ered other dimensions of the adoption of m-health. However, we think
that the framework used is comprehensive and well suited to present
adoption factors of m-health perceived by health professionals as it is
based on extensive theoretical and empirical research.

Second, this review only considered data that were presented in
published studies, and no additional contacts were made with the
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authors to receive additional information or to validate our classifica-
tion. Thus, it is likely that other m-health adoption factors could have
been missed.

Third, we conducted a mixed-method systematic review, and we
combined data from qualitative and quantitative studies indistinctively
in our synthesis. The use of other synthesis approaches, such as
meta-narrative synthesis or realist review, could have brought a
deeper analysis of m-health adoption in healthcare. Future reviews us-
ing these approaches could be guided by the RAMESES reporting
standards.®

Finally, we only conducted literature searches in four bibliographic
databases, but we carefully checked references of included studies as
well as articles citing those studies in order to identify other potentially
relevant publications. Gray literature searches could have enabled the
identification of other relevant studies.

CONCLUSION

The entire issue of m-health is attracting a great deal of attention
worldwide because it presents a unique way to provide information
and resources to healthcare professionals and patients alike, and may
be a promising tool to support healthcare. The findings from this sys-
tematic review provide a common ground, making it possible to better
understand the challenges and opportunities related to m-health utili-
zation by healthcare providers. While some of the barriers and facilita-
tors to m-health adoption are similar to those identified in systematic
reviews about other ICT applications, this review has enabled us to
identify factors that are specific to m-health.
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