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Abstract

Background: Digital health technologies can support primary care delivery, but clinical uptake in primary care is
limited. This study explores enablers and barriers experienced by primary care providers when adopting new digital
health technologies, using the example of the electronic Patient Reported Outcome (ePRO) tool; a mobile application
and web portal designed to support goal-oriented care. To better understand implementation drivers and barriers pri-
mary care providers'usage behaviours are compared to their perspectives on ePRO utility and fit to support care for
patients with complex care needs.

Methods: This qualitative sub-analysis was part of a larger trial evaluating the use of the ePRO tool in primary care.
Qualitative interviews were conducted with providers at the midpoint (i.e. 4.5-6 months after ePRO implementation)
and end-point (i.e. 9-12 months after ePRO implementation) of the trial. Interviews explored providers’ experiences
and perceptions of integrating the tool within their clinical practice. Interview data were analyzed using a hybrid
thematic analysis and guided by the Technology Acceptance Model. Data from thirteen providers from three distinct
primary care sites were included in the presented study.

Results: Three core themes were identified: (1) Perceived usefulness: perceptions of the tool’s alignment with provid-
ers'typical approach to care, impact and value and fit with existing workflows influenced providers'intention to use
the tool and usage behaviour; (2) Behavioural intention: providers had a high or low behavioural intention, and for
some, it changed over time; and (3) Improving usage behaviour: enabling external factors and enhancing the tool’s
perceived ease of use may improve usage behaviour.

Conclusions: Multiple refinements/iterations of the ePRO tool (e.g. enhancing the tool’s alignment with provider
workflows and functions) may be needed to enhance providers' usage behaviour, perceived usefulness and behav-
ioural intention. Enabling external factors, such as organizational and IT support, are also necessary to increase provid-
ers'usage behaviour. Lessons from this study advance knowledge of technology implementation in primary care.

Trial registration: Clinicaltrials.gov Identified NCT02917954. Registered September 2016, https://www.clinicaltrials.gov/
ct2/show/study/NCT02917954
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Background

Primary care providers estimate that about a quarter of
patients for whom they provide direct care are “com-
plex” [1], and this number is anticipated to grow as the
world’s population ages [2]. Care provided to patients
with complex care needs is complicated, requiring man-
agement of multiple competing health demands and side
effects of multiple medications [3—-6], as well as manag-
ing non-medical barriers to care, such as mental health
and socio-economic challenges [1, 3]. Thus, primary care
visits “are more packed” as providers must address multi-
ple medical issues per visit [3, 7]. Delivering high quality
care to patients with chronic conditions is challenging as
it requires three times the amount of time that patients
are typically allotted [3, 8].

Digital health solutions may help primary care better
address the needs of patients with chronic conditions
through improved access to communication tools, symp-
tom monitoring and self-management support [9, 10]. For
instance, mobile health (mHealth) can allow providers to
monitor patients’ symptoms, medication adherence and
activity patterns outside of a primary care clinic [9]. Also,
patient portals and electronic health records can enhance
communication of health information (e.g. care plans)
between providers and between providers and patients/
caregivers [9]. Despite the potential and effectiveness of
health technologies [11, 12], the rate of technology adop-
tion by healthcare providers remains low [13]. Barriers
to technology adoption can relate to technology use (e.g.
a lack of fit with existing workflows, poor usability and
negative impact on the patient-provider relationship) and
the technology implementation challenges (e.g. lack of
technical support) [9, 11, 13-16]. Other factors influenc-
ing technology adoption are provider buy-in and the per-
ceived utility or value of a tool [12, 13]. While numerous
barriers and facilitators to the adoption of technology
in primary care have been previously reported, there is
a remaining gap in understanding the “how and why” of
these factors using exploratory approaches [17]. Primary
care is unique given variable team compositions, organi-
zational structures, cultures and work processes across
different primary care settings [17]. In addition, the
research and implementation culture poses significant
challenges to testing, evaluating and implementing novel
research approaches in primary care [17, 19].

This study addresses knowledge gaps related to tech-
nology implementation in primary care by analyz-
ing provider experiences using the electronic Patient
Reported Outcomes (ePRO) within three distinct clinical

environments. As the number of providers who deliver
person-centered care through multiple different tech-
nologies is increasing [20—22], the findings of this study
can be transferable to those patient-facing devices that
promote person-centered care for patients with chronic
conditions. The ePRO tool is a patient mHealth app and
provider web portal that supports the creation and moni-
toring of goal-oriented plans for older adults with com-
plex care needs in primary care [18, 23, 24]. This study
aimed to explore provider perspectives regarding the
ePRO’s utility and fit to support care for patients with
complex care needs, usage of the ePRO, and considera-
tions to enhance the ePRO’s implementation in primary
care settings. Through the application of the Technol-
ogy Acceptance Model (TAM) [25, 26], commonly used
to understand providers’ technology adoption [27], this
study generates insights that can inform digital health
implementation efforts in primary care.

Methods

Design

The qualitative study presented in this paper was part
of a larger 15-month pragmatic step-wedge trial, in
which the usability and effectiveness of the ePRO tool
were evaluated [23, 28, 29]. The stepped-wedge design
entailed randomizing sites (n=6) into long (12 months)
or short (9 months) intervention groups, with a sub-set
identified as case sites (n=3) where we collected ethno-
graphic qualitative data alongside trial outcome data. The
sub-study presented in this paper is guided by a qualita-
tive interpretive descriptive approach [30, 31], where we
analyze qualitative data collected at the three case sites.
Given that interpretive description is a method that ena-
bles exploration of clinical phenomenon and generation
of findings that are suitable for practice use in clinical
practice, it was well-suited to address the current study
aims [30, 31]. Ethics approval was received from the
Research Ethics Board of the University of Toronto and
Sinai Health System. All participants provided informed
consent before data collection, and all methods complied
with relevant guidelines and regulations.

Research framework

TAM is a framework used to understand and describe
users’ intention to use technology [25, 26]. TAM posits
that perceived ease of use (PEOU), perceived usefulness
(PU) and external factors influence intention to use and
actual use (i.e. usage behaviour (UB)) of a technology (see
Table 1 for the TAM variables) [25, 32]. This study used
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the TAM to gain detailed insights into how these mul-
tiple factors influence the constructs of BI and UB. The
identified influencing factors can be used to refine the
ePRO further to enhance BI and UB.

Intervention: ePRO tool

As previously described by Steele Gray & colleagues
[18, 23, 24], the ePRO tool was designed to support self-
management and shared decision making through col-
laborative use by a patient, caregiver(s) and health care
provider(s). To improve adoption, it was co-designed
with end-users, including health care providers, content
experts, patients with complex care needs and their car-
egivers [10, 18, 24]. Interviews with six primary care pro-
viders during a six-week pilot usability evaluation of an
earlier version of the ePRO tool revealed implementation
barriers that prevented the adoption of the tool in clini-
cal practice. These included liability concerns related to
remote monitoring, lack of interoperability with existing
workflows and concerns about time demands to use the
tool [18]. Based on the results of the pilot trial, the tool
was modified to improve usability prior to the current
trial.

Setting and participants

A purposeful sampling strategy [33] was employed to
recruit Family Health Teams (FHTs) to this implemen-
tation trial. FHTs were developed to provide compre-
hensive primary care services to patients through a
multidisciplinary care team (e.g., physicians, nurses and
allied health providers). The FHTs operated within a
single-payer healthcare system in Ontario, Canada [34].
FHTs were recruited using various strategies, including
emailing study details to the Association of Family Health
Teams of Ontario (AFTHO) and advertising study details
at AFHTO meetings and the annual conference [35]. Of
the six sites recruited for the trial, providers from three
geographically diverse (i.e., urban, rural) sites in Ontario
were selected as case sites for deeper qualitative explo-
ration in this study. Initially, four sites agreed to partici-
pate and were chosen based on geographic diversity. One
site dropped out of the ethnography due to low patient

Table 1 The technology acceptance model (TAM) domains
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recruitment. Geographic diversity and interest in par-
ticipating in the ethnography drove case site selection
criteria. Of the three sites, one was situated in a rural
setting, and two were situated in urban settings [28]. Pri-
mary care providers were eligible for this study if they
worked at an ePRO trial site and were involved in the
care of > one patient (> 65 years with >2 chronic condi-
tions which required frequent care visits) enrolled in the
ePRO trial [29].

Provider training of the ePRO

Providers were requested to use the tool for 9—-12 months
as part of usual care with patients enrolled in the ePRO
trial. Prior to trial initiation, an hour-long workshop, led
by the research team, oriented providers to the purpose
and functionality of the tool. Providers had practiced
using the tool to set, monitor and modify goals with sim-
ulated patients collaboratively. Providers also received a
training manual and video that detailed the tool’s func-
tions and capabilities and demonstrated the use of the
tool. Research coordinators offered additional optional
refresher training at the intervention sites at three, six,
and nine months after the trial began [29].

Data collection

Of the 29 providers that were invited, thirteen providers
from three primary care sites participated in this study;
their characteristics are described in Table 2. Semi-struc-
tured interviews (10—60 min) were conducted by phone
or in-person by research team members with qualitative
expertise (i.e., research coordinators: three female and
one male or CSG: female Scientist) at each providers’
workplace. At the beginning of each interview, research-
ers reminded participants about the purpose of the inter-
view. Interviews were completed at two time-points:
midpoint (i.e., >4.5—-6 months of ePRO implementation)
and end-point (i.e,>12-months of ePRO implementa-
tion). Field notes were created during and after the inter-
views. Table 3 contains sample interview questions.

TAM domain

Description [26, 32, 37]

Perceived ease of use (PEOU)
Perceived usefulness (PU)

Behavioural intention (Bl)
Usage behaviour (UB)

The degree to which the provider believes the ePRO is free of effort

The degree to which the provider believes that using the ePRO
enhances their job performance

The strength of a provider’s intention to use the ePRO
Actual use of the ePRO
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Table 2 Participant demographics

Code Sex Site# Discipline Midpoint Final interview
interview
GBPO1 F Site 1 Nurse X X
GBP02 F Site 1 Nurse X X
GBPO3 F Site 1 Dietician X X
GBPO4 F Site 1 Nurse X X
GBPO5 F Site 1 Nurse Practioner X
Dietician
GBPO6 F Site 1 Nurse X X
MSPO1  F Site 2 Dietician X X
MSP0O2 F Site 2 Dietician X
MSPO3 M Site2 Physician X X
MSPO4  F Site 2 Nurse Practioner X
Dietician
PO1OV F Site 3 Dietician X X
P020v- M Site3 Clinical leader X
PO3OV M Site3 Nurse X

Data analysis

Interviews were de-identified, audio-recorded and tran-
scribed verbatim. NVivo 11 software (QSR International)
and Microsoft Excel (Microsoft Corporation) were used
to organize and sort data. Consistent with an interpretive
description approach [30, 31], the transcripts were ana-
lyzed using a two-stage hybrid inductive and deductive
analysis, which allowed us to capture themes not repre-
sented in established frameworks [36]. In the first stage,
two qualitative researchers (HS: Post-doctoral fellow

Table 3 Sample interview questions
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and occupational therapist and CSG: Scientist) indepen-
dently read four transcripts and noted segments of data
(i.e. inductive codes) considered important to the study
objectives [36]. During the analysis, the researchers met
to discuss, compare, and refine their inductive codebook.
During these meetings, they jointly coded a transcript
to ensure their coding schemes aligned and any discrep-
ancies were resolved through discussions. This coding
process was repeated four times, after which point they
believed their coding schemes aligned and saturation was
reached. The transcripts were uploaded onto NVivo 11
software and coded using the final version of the induc-
tive codebook.

In the deductive stage, the data were mapped onto the
TAM [26, 37]. Inductive codes were plotted within the
variables of the TAM to form the deductive themes. For
instance, theme 3 was inductively coded as “recommen-
dations,” but through the TAM deductive analysis, it was
mapped into PEOU and external factors. The deductive
themes were consolidated through member-checking
with participants as well as discussion and agreement
between the research team [36].

To enhance rigour within the findings [38, 39], two
researchers were involved in the data analysis and met
regularly to compare their analytic interpretations (tri-
angulation). An audit trail was produced to document
decisions made during analysis [40]. Participant quotes
were used to support the researchers’ analytic interpre-
tations [41], and the Standards for Reporting Qualitative
Research [42] checklist was followed to improve report-
ing transparency (see Additional file 1).

Sample interview questions

What has it been like to use ePRO tool in your approach to care?
Probes:

How exactly did you use the tool (e.g. set goals, monitor health outcomes, use the PDF reporting?)
In what ways, if any, did having the tool influence your interaction(s) with your patient(s)?

How did these interactions change over time as you used the tool?
How did your relationship with patients change over time?

Did the ePRO tool adequately capture issues of importance to you as a provider?

Probes:
What do you wish the tool could do that it doesn't do right now?
What is missing or could be added?

How did you find the tool itself?

Probes:

In terms of how you enter information?

In terms of how you use the information to help in decision-making?

What were some of the challenges you faced when using the tool?
Probe:
What could be done to help address the challenges you identified?

What organizational supports would be needed to help adopt this tool (e.g. IT support, funding, organizational leadership)?

Probe:
Was there any research team supports you found particularly helpful?
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Results

While UB, as described by providers, indicated that all
providers had discontinued use of the ePRO by the final
interview, the themes revealed insights about how the
tool was used. When discussing their UB, providers often
referenced themes relating to PU and BI. However, pro-
viders focused on PEOU and external supporting factors
when recommending how to improve providers’ UB (see
Table 4). The findings suggested that time was an under-
lying driver in themes 1 and 3, though not as explicit as
it was in theme 2. The following sections are presented
according to categories of the TAM. Figure 1 provides an
overview of the relationship between themes and sub-
themes; the arrows represent how one variable within the
TAM influenced another and are referenced within the
results.

Theme 1: perceived usefulness

This theme captured providers’ perceptions about the
ePRO’s usefulness. PU was examined in relation to how
well providers perceived ePRO aligned with their typical
approach to care (subtheme 1a), the tool’s overall impact
and value (subtheme 1b), and how well the tool fit with
their existing workflows (subtheme 1c).

Subtheme 1a: usage behaviour aligned with providers’
typical approach to care

This subtheme exemplified PU in relation to how well
providers perceived the ePRO aligned with their typical
approach to care. All providers reported that they wanted
to help patients achieve meaningful personal goals. How-
ever, providers varied in how they pursued this aim,
which influenced how they engaged with the ePRO tool
(i.e. PU influencing UB; Fig. 1—arrow 1). Providers fell
into one of two groups in this regard: (i) providers who
viewed goal-oriented care as a self-management process
and (ii) providers who viewed goal-oriented care as an
ongoing collaborative process.

For some providers, goal-oriented care was a self-man-
agement process. The first group were providers who
viewed goal-oriented care as a self-management process.
For providers like MSP03 (physician) and GBP02 (nurse),
a goal-oriented care approach was centred on a single
visit, where providers assessed the patient and identi-
fied patient-directed goals and a care plan. The provider
would supply patients with educational resources to sup-
port self-management to goal progression. Since this
work typically occurred in a single visit, these providers
commonly used the ePRO only once to support collabo-
rative goal-setting and develop a goal progression plan.
After the visit, the patient was responsible for initiating
future discussions about the tool; these providers rarely
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encountered the same patient unless the patient self-
identified a new concern. As a result, these providers had
limited insights into how their patients were interacting
with the tool, and many assumed that no news from the
patient meant that the patient did not need their guid-
ance. MSP03, who viewed the ePRO as a self-manage-
ment process, reflected on his use of the ePRO:

Once weve collaborated and figured the goals out
together. The rest, I've sort of left it up to the patients
to dictate how they want to pursue it afterwards.
Rather than me kind of bringing it up, or me, fol-
lowing it or measuring certain outcomes based on
[the ePRO]. I primarily use it just for the goal-setting
aspect (MSP03).

GBP02 was unclear whether providers were expected
to follow-up with patients about the tool or whether this
was the patient’s responsibility and questioned the value
of a provider’s involvement beyond initial goal-setting
using the tool. To support self-management, providers
like GBP02 wondered whether the tool could be used
independently by patients rather than with providers
because patients would be hesitant to contact a provider
to modify a goal. Providers like GBP02 discerned that the
collaborative nature of the ePRO could make patients
more dependent on providers, which contradicted their
self-management efforts; this seemed to reduce the
intention to use the tool.

In contrast, providers like GBP03 (dietician), POVO01
(dietician), GBP06 (nurse) viewed goal-oriented care as
an ongoing collaborative process would regularly follow-
up with patients beyond the initial goal-setting visit and
stressed that monitoring was a key part of their work.
They argued that regular interactions with patients
resulted in closer patient-provider relationships, allowed
better management of a patient’s conditions, enhanced
patient motivation, and could potentially reduce hospi-
talizations. Providers like GBP03, who regularly followed
up with patients, used the ePRO to set collaborative goals
with patients as well as monitor goal progression. To
make ongoing check-ins with patients using the ePRO
more efficient, a suggestion was to allow patients to inde-
pendently input data into ePRO prior to their visit.

I did like that it flowed with the way we think in
terms of our level of care and making it very patient-
centred. And they’re smart goals and very achieva-
ble...I did like that it meshed with our philosophy
(GBP03).

In sum, providers’ UB reflected their usual approach to
care (i.e. PU influencing UB; Fig. 1—arrow 1), whether
it was simply to set goals during a patient visit or set (a
patient self-management approach to goal-oriented care),
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Fig. 1 Themes arranged according to categories of the TAM

monitor and modify a patient’s goals (an ongoing collabo-
rative approach to goal-oriented care).

Subtheme 1b: impact and value of ePRO

This subtheme captured PU in regards to providers’ per-
ceptions of the ePRO’s impact and value. While provid-
ers disagreed about the tool’s impact and value, there
was a consensus that it could be a valuable resource for
patients. In terms of the impact and value of ePRO for
providers, providers, such as GBP05, MSP03 and P010V,
believed that the ePRO had positively impacted their
clinical activities (PU influencing BI and UB; Fig. 1—
arrows 1 and 2). For instance, the tool had added more
structure to patient visits, which in turn “helped [the
provider] direct people a little bit better or support them
a little bit better with goal-setting” (GBP05). A positive
impact on providers’ goal-elicitation/setting processes
was noted as the tool led providers to prompt patients
more during goal-setting leading to more specific goals.
As MSPO03 explained:

Before, we would just be like, hey, go for more walks.
It was really not specific at all. Now I try to say like
walks are not enough. So how long? How much? How
are you going to measure it? How are you going to
know your results?

Providers noted that the ePRO promoted more col-
laboration between the provider and patient, positively
impacting the patient-provider relationship. Moreover,
the tool produced additional information about a patient,
enabling providers to monitor a patient’s health remotely.
For example, P010V described a situation where the use

of the ePRO resulted in better management of a patient’s
blood sugar levels:

Generally, we would check-in every three months,
and because we were connecting more often, I was
able to learn that her fasting blood sugar was not
well controlled in that interim period, which...
allowed a conversation to increase her insulin
sooner rather than waiting for the three-month
visit...improved overall care, in terms of blood sugar
management (PO10V).

Finally, providers noted that the ePRO improved com-
munication with other healthcare providers (external fac-
tor (other providers) influencing PU; Fig. 1—arrow 3).
MSPO03 explained that the tool allowed them to be more
specific about a patient’s goals when communicating with
the interprofessional team. Some providers, however, felt
that the tool simply repeated what they had already been
doing.

Providers discussed their perceptions of the impact and
value of ePRO for patients. The ePRO tool was seen to
be valuable to increase a patient’s accountability. PO30V
contended that the tool offered mutual benefit for the
provider and patient, stating that the patient’s feedback
was that the ePRO tool “helped her feel accountable to
herself and to [P030V] to monitor how much exercising
and she was also monitoring her pain as well at the same
time” GBPO4 felt this kind of accountability could also
be elicited through checking in with a patient: “People
like to have somebody that they can be accountable to...
sometimes it’s us, maybe it could be an app”

Providers suggested that the tool worked better for cer-
tain types of patients. They indicated that the tool worked
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best for patients who had realistic goals, were “driven by
numbers and charts,” and most importantly, were at the
readiness stage of change (i.e. willing to make changes
in their health-related behaviours). GBP04 categorized
these patients as “the worried well” and further elabo-
rated that this would be “somebody that’s engaged in self-
management....[and] willing to make some changes as a
result of the data that we gather” The tool had not worked
well for patients not at the readiness stage or who did not
have realistic goals. In cases where a patient failed to pro-
gress on their goal, the tool became a source of stress and
frustration. One provider anticipated similar challenges
could exist for patients who had deteriorating conditions.

Subtheme 1c: alignment with existing workflow may
influence usage behaviour

This subtheme captured PU in relation to the ePRO’s
alignment with providers’ existing workflow. Providers
indicated that aspects of the ePRO fit poorly with their
existing workflow as the ePRO did not integrate into their
existing clinical documentation system. The poor fit of
the ePRO with existing workflows led to decreased use of
the tool. As a result, the ePRO was perceived as “time-
consuming” and created an “extra step” for providers
who had to document their clinical notes twice. Due to
their high caseloads, an additional step in their workflow
negatively impacted a provider’s PU of ePRO and UB (PU
influencing UB; Fig. 1—arrow 1).

Providers also struggled to fit goal-setting into a visit.
One provider indicated that there was not enough time
to use the tool to set specific goals because patients typi-
cally presented with multiple issues at each visit. As a
result, they had to schedule an additional appointment
with a patient to set goals on the ePRO but realized that
this would not be realistic to do with all of their patients.
In addition, providers also expressed dissatisfaction with
the wording of some prompts within the tool (PEOU
influencing PU; Fig. 1—arrow 4). MSPO1 argued that the
wording failed to align with providers’ preferred dialogue
and could disrupt the goal-setting process as well as the
patient relationship.

Finally, GBP03 and GBP06, who used the tool to check
in with and monitor patients (using a collaborative care
approach), believed that the tool failed to support ongo-
ing monitoring because it did not provide notifications or
reminders for providers and patients (PEOU influencing
PU; Fig. 1—arrow 4). Due to the tool’s lack of ease of use,
providers had to set reminders to follow-up with patients
personally, and this reduced the providers’ perceptions of
the tool’s usefulness. Over time, the lack of reminders led
providers to discontinue using the tool.
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Providers stated that enhancing the tool’s alignment
with their workflow (e.g. automatically populate into
their existing electronic documentation system) will
enhance the tool’s PU and providers’ UB (PU influencing
UB; Fig. 1—arrow 1) as providers would be “happier to
adopt these sorts of tools” if they were “integrated into
the EMR” (MSPO03).

In sum, PU included the perceptions about how the
tool improved their approach to care as well as their per-
ceptions about the value and impact of using the tool
with the specific population. PU was influenced by exter-
nal factors and PEOU and influenced a providers’ BI and
UB.

Theme 2: behavioural intention

BI in this study refers to a providers” willingness, excite-
ment and/or motivation to use the ePRO. Providers’ BI
ranged on a continuum from high (subtheme 2a) to low
(subtheme 2b) and changed over time (subtheme 2c).

Subtheme 2a: high behavioural intention
Providers with high BI believed the tool complimented
or had the potential to improve their care approach or
quality, with some praising the tool as “a brilliant idea”
They also believed that the tool could be a valuable self-
management tool for patients with chronic diseases and
described using it multiple times or expressed a desire to
use it in the future (BI influencing UB; Fig. 1—arrow 5).
In addition, providers had high BI when the tool was
used with patients at the readiness stage for change. For
example, GBP06 explained, “[ePRO] just fit. Because it’s
about goal-setting, right and patient-centered goal-set-
ting. So, at the beginning, I actually found it quite easy, in
the sense that, you know it was about setting—helping a
patient set goals” (external factor (patient) influencing BI;
Fig. 1—arrow 6).

Subtheme 2b: low behavioural intention

In contrast, providers that expressed lower BI did not
perceive added value from the ePRO in their work (low
Bl-low PU). Generally, these providers had indicated
that they were not technologically adept (PEOU influ-
encing BIL; Fig. 1—arrow 7), expressed skepticism of the
tool’s usefulness (BI influencing PU; Fig. 1—arrow 2)
for their patient population, or they simply lacked inter-
est in integrating a new tool in their work. Given their
lack of buy-in to this tool, they preferred the ePRO to be
a tool that patients would independently use, and they
described a lower UB (BI influencing UB; Fig. 1—arrow
5). Lower BI was also experienced by providers who used
the tool with patients that were not the right fit for the
ePRO. For instance, GBP05 explained, “I ended up set-
ting it up with—I can’t remember if it was two or three
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people—and following up with, I think two people.
And you know, it was again, different with both people,
depending on kind of how they think and how they work”
Further, GBP02 felt that the tool was an added task for
patients who were already overburdened with the health
care system: “When you have so many health appoint-
ments, and people and things to do and then plus you
have to do this stuff, it’s just like one more thing to do”
(external factor (patient) influencing BI; Fig. 1—arrow 6).

Subtheme 2c: behavioural intention changed over time

BI had changed over time for some providers like P20V
and GBPO1. A few providers with high BI at the mid-
point experienced lower BI at the end of the trial. Vari-
ous factors impacted a provider’s Bl, including a lack of
role clarity in ePRO and whether or not they encoun-
tered technical issues while using the tool (external fac-
tor (technology) influencing BIL;, Fig. 1—arrow 6). In
addition, due to the design of this research study, the
lengthy time from patient recruitment to trial initiation
had decreased providers’ B, and providers commented
about the decrease in patients’ interest (external factor
(research trial) influencing BI; Fig. 1—arrow 6). P020V,
a clinical manager, also noted that the clinical team’s BI
decreased over time because they argued “we already
do that” and found the tool was “extra work” (BI influ-
encing PU; Fig. 1—arrow 2). GBPOl’s BI declined after
the patient was less motivated to use it (external factor
(patient) influencing BI; Fig. 1—arrow 6): “I have two that
have deteriorated in the last—since they’ve started on
there. So, it’s really changed what their goals would be”
Together, these factors decreased Bl and made provid-
ers less motivated and interested in using the tool. Note-
worthy, only one provider moved from low to higher BI
after realizing the tool’s value and potential impact. This
provider explained that patients were managing “better
than I expected” with the ePRO (GBP01) (external factor
(patient) influencing BI; Fig. 1—arrow 6).

Reasons that providers with high BI discontinued using
the tool included limited opportunities to use the tool
because only a few patients on their caseload were par-
ticipating in this study or that the patients were not at
the readiness stage of change. In addition, a lack of role
clarity led GBPO1 to stop using the tool: “I thought I had
to follow the patient. And then I was told, ‘No, no. The
patient is supposed to be directing this ePRO stuff’ So, I
scaled it back”

In sum, BI was reflected by a providers’ willingness,
excitement and/or motivation to use the tool in the clini-
cal setting, and providers had low or high BI, and for
some, BI changed over time. BI was influenced by exter-
nal factors and PEOU and influenced a providers’ PU of
the tool and their UB.
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Theme 3: improving usage behaviour

Providers explained that their UB may be improved
through external factors (subtheme 3a) and enhancing
PEOU (subtheme 3b).

Subtheme 3a: external factors may influence usage
behaviour

Providers identified external factors through various
recommendations for improvement (external factors
influencing UB; Fig. 1—arrow 8).

Providers indicated that organizational support (e.g.
leadership and IT) was important to enhance the tool’s
uptake and ensure ongoing use. They explained that the
use of the tool should be well-supported and actively
encouraged by leadership. Based on their experience
with another tool, GBP04 stated that there should be
some form of follow-up or accountability for provid-
ers to use the tool or else previous tools simply “sit in
a corner and gather dust” In addition, some providers
explained that they were not “tech-savvy” and would
require ongoing IT support (e.g. technical assistance)
for continued use (external factor (IT support) influ-
encing UB; Fig. 1—arrow 8).

Organizational culture referred to the providers’ atti-
tudes, thoughts, beliefs about change in an organiza-
tion, including their openness for change. Regarding
organizational changes in general, providers explained
that the way that a new idea is introduced in a clinical
setting may influence how well the idea was accepted
and adopted. Adding providers’ input was consid-
ered valuable in the change management process.
For instance, GBPO3 reflected, “if there’s any changes
coming up...our directors or managers...usually ask
for feedback” Willingness and comfort to adopt new
tools and processes were believed to be influenced by
the organizational culture. GBP04 explained, “it’s defi-
nitely culture based...[de-identified] is always someone
who wants to get things done. We don’t move at a gla-
cial pace, like the majority of other healthcare organi-
zations. We're very much, if we've got something that
we feel is a good idea we try and back it up with some
good research, and some good evidence, and the rea-
son why we would want to do it, and then we get on
with it” Providers that worked in programs already
using technology were also more willing to adopt new
technologies. In addition, GBP04 explained if “the ideas
are driven from the bottom up. The ideas come from
the providers and I think every one of them will say
that they have the flexibility and the opportunity to be
creative in their programmes (GBP04),” they were more
likely to be adopted (external factor (program, organi-
zation’s culture) influencing BI; Fig. 1—arrow 6).
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Subtheme 3b: perceived ease of use may influence usage
behaviour

Providers suggested that improving PEOU for providers
and patients may promote the ePRO (PEOU influencing
UB; Fig. 1—arrow 9).

Providers discussed strategies to improve their PEOU.
After an initial learning curve, providers were gener-
ally comfortable with the ePRO. Though, a few technical
issues persisted. Providers explained that fixing tech-
nical issues could enhance the tool’s reliability (PEOU
influencing UB; Fig. 1—arrow 9). In terms of the tool’s
functionality, GBP05 complained, “There were too many
scales to choose from” Providers also recommended
that additional details on the graphs and reports and
a free-text section for notes was needed. Providers that
intended to use the tool beyond initial goal-setting rec-
ommended that it should have notifications. In particu-
lar, GBPO3 discussed two types of notifications that the
ePRO should provide to providers. The first was an alert
when patients entered information into the tool. The
second was a reminder for providers to check in with
patients to signal when they needed to re-engage with the
tool (PEOU influencing UB; Fig. 1—arrow 9).

To improve PEOU for patients, providers insisted
that the ePRO should be easier for patients to use. For
instance, installing the ePRO on a patient’s personal
device rather than on a separate device. Another rec-
ommendation was to conduct joint training sessions
with patients and providers. This would allow providers
insight into the training content provided to patients and
clarify “what the expectations are” (MSPO01). Providers
also suggested that more practice with the tool would be
helpful.

In sum, external factors and PEOU could impact UB by
increasing providers’ Bl and PU.

Discussion

This qualitative study describes the perspectives of pro-
viders regarding the ePRO’s utility and fit to support care
for patients with complex care needs, usage of the ePRO,
and considerations to enhance the ePRO’s implementa-
tion in primary care settings over a 9—12-month period.
Leveraging the TAM as an analytic approach enabled us
to identify several factors that may influence providers’
UB, including their PU (theme 1), BI (theme 2), PEOU
and external factors (theme 3). As depicted in Fig. 1,
these themes were interrelated. Adding to the literature
on the complexity of technology adoption in clinical set-
tings, we have identified several practical modifiable fac-
tors that may enhance the adoption of innovative tools,
such as ePRO (see Additional file 2 for recommendations
for ePRO). While these recommendations are specific to
the ePRO tool, key themes gleaned from this study may
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resonate with the implementation of other digital health
tools in primary care settings. To determine whether
behaviour can be reliably predicted, future research could
test whether integrating these recommended changes
impacts UB.

Our study revealed that providers, including those
on the same team and/or discipline, operationalized
approaches to care differently, which impacted their per-
ceptions of the tool’s usefulness as well as their Bl and UB.
This finding is consistent with previous literature that has
found variability in practice style, philosophy and the use
of care models like goal-oriented care, person-centred
care, and self-management [43—46]. This variation within
a single setting creates challenges when implementing
a digital health tool that supports one approach to care.
Our findings demonstrate how these variable approaches
could have impacted BI and UB and have implications
for technology design and implementation. From a tech-
nology design perspective, there is a need to form an
in-depth understanding of different approaches to care
and whether/how approaches may differ by discipline.
Differences across disciplines in team-based approaches
to person-centred self-management supports, which we
noted in some instances, may create additional factors to
manage. Following this, tools must be continually tested
and refined to align to different ways that providers oper-
ationalize care. There needs to be sufficient flexibility in
the technology to adapt to these variations.

Similarly, workflow fit is another critical determinant of
health technology adoption [47] that may have influenced
providers’ PU, Bl and UB in this study. Our findings
revealed that not all providers had the same goal-setting
workflow, which further complicates technology design
implementation. While our findings did not confirm
liability concerns identified by providers in the previous
ePRO trial, they confirm previous reports that a lack of
integration of tools with existing clinical systems is a top
barrier for adopting mHealth tools [18, 48]. Monitoring
is an important component of goal-oriented care [49],
which allows providers to determine whether the identi-
fied goal has been achieved/not achieved or if a modifica-
tion is needed [50]. However, as Ruben & colleagues have
noted, not all providers monitored or followed up with
patients about their goal progression [51]; some provid-
ers disengaged after agreeing on a patient’s goals and care
plan, whereas others carried out the entire process [51].
The goal-setting process may be shortened due to time
constraints, training/familiarity with the goal-setting
process, providers unaccustomed to this process, or con-
straints imposed by the program and/or practice model
[44, 50]. Again, this finding suggests the need for custom-
izable tools to accommodate different clinical approaches
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and workflows [47, 51, 52], which may increase PU, BI
and UB.

Our findings suggest that BI varied between providers as
well as within the same provider (i.e., changed over time).
Furthermore, contextual factors may influence BI [53], as
evidenced in growing trends of technology adoption after
2009 [54] and during the COVID-19 pandemic [55]. Given
that digital solutions are being widely accepted and rapidly
adopted in healthcare organizations since the pandemic
(i.e. changes in environment and culture) [56], it may be
possible that providers may have higher Bl to use a new
tool [56]. However, some with high BI stopped using the
tool, suggesting that additional factors, including PEOU
and external variables, influence UB. This finding suggests
the need for ongoing supports and incentives/accountabil-
ity to encourage the ongoing use of new tools [57].

External factors, such as appropriate training, organiza-
tional support and organizational culture, may enhance a
providers’ BI or willingness to adopt a new tool in practice
[47, 58]. Training may be insufficient if it focuses too heav-
ily on the tool’s technical aspect with little regard for how
the tool will impact providers’ workflow [47]. Addressing
concerns (e.g. patient-provider roles, workflow fit) identi-
fied by providers and highlighting the tool’s value during
training may enhance BI, PU and UB. As comfort with
technology varies among providers, training may need
to be individualized to each provider [58]. In addition,
providers may be more willing to continue using tools if
they have technical assistance, leadership support and
are within an organizational culture that supports change
[58-60]. Moreover, providers indicated that enhancing the
tool’s usability (e.g., adding alerts and reminders, reducing
redundancy) may improve the tool’s PU, BI and UB. This
finding resonates with previous literature that found poor
usability leads to abandonment of tools [61].

This study has some limitations. First, recruitment
challenges caused a time lag between introducing the
tool to providers and the trial initiation, negatively
impacting providers’ Bl. Expanding the inclusion crite-
ria from Ontario-only to Canada-wide may have miti-
gated recruitment challenges. Second, technical glitches/
errors with the tool negatively impacted providers’ BL. As
technical glitches and errors are often unavoidable, it is
important to set expectations for providers on the types
of common glitches or issues that can present when using
similar technologies. Training on practical fixes may bet-
ter prepare providers to engage with technology over
a longer-term. Third, as evident in Table 3, not all par-
ticipants were interviewed twice due to scheduling issues
and non-responsiveness from participants. As a result,
we were unable to ascertain changes in these participants’
perspectives over time. In retrospect, following up with
providers on a more frequent basis may have improved
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retention. However, it may increase the burden and
reduce feasibility. Fourth, providers had a limited number
of patients using the ePRO. While we intended to mini-
mize provider burden, in retrospect, this limited oppor-
tunities for providers to meaningfully interact with the
ePRO. Fifth, this study had a small sample size (n=13)
with a limited representation of physicians (n=1). Thus,
we were unable to capture whether/how discipline may
influence differences in approaches to care. Future stud-
ies should explore ePRO adoption within larger samples
and consider whether enablers and barriers to the use of
the ePRO differ by discipline. Sixth, we have not captured
comprehensive details about provider characteristics (e.g.
range of age, years of experience) and the team composi-
tion at each of the three sites; this information could have
further contextualized the results. Finally, there were lim-
itations related to the design of the ePRO tool. Despite
the ePRO being co-designed by end-users [62], the co-
design process did not capture the variability in clinical
approaches and work processes encountered in the trial
settings. In future research, it may be necessary to inte-
grate regular feedback loops as part of the trial design. In
addition, taking more of an adaptive trial approach may
better suit these evolving needs.

Despite these limitations, the TAM in relation to
the data presented is a novel contribution to the litera-
ture. Moreover, the longitudinal nature and length of
the follow-up period (i.e., 12 months) was a strength as
it allowed us to identify approaches to care and work-
flow processes that would not have been captured dur-
ing a shorter trial. In addition, interviewing providers at
two different time points allowed us to capture changes
in BI, which would not have been identified during a
single interview. Finally, these findings have the poten-
tial to guide the implementation of other digital health
interventions that are similar to the ePRO. Our research
team will be applying these study findings to inform
further refinements to the ePRO that will enhance pro-
viders’ adoption of the tool. For instance, to enhance
greater alignment with provider workflows and UB, we
intend to refine the tool’s functions to align with multiple
approaches to goal-oriented patient care.

Conclusion

This study reveals the experiences of primary care provid-
ers from three primary care settings regarding the ePRO’s
utility and fit to support care for patients with complex
care needs, usage of the ePRO, and considerations to
enhance the ePRO’s implementation in primary care set-
tings. Several factors that influenced UB were identified
using the TAM, including the fit with providers’ practice
style, workflow and organizational culture. Development
and implementation of any healthcare technology require
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adaptive and iterative processes such that the factors that
influence usage and BI meet the demanding needs of pri-
mary care providers caring for complex patients.
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