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 20 

Abstract: (Word count: @326) 21 

Background:  Although mobile health (mHealth) applications are increasingly being used to 22 

support patients with multiple chronic conditions (multimorbidity), the majority of mHealth apps 23 

experience low interaction and eventual abandonment. To tackle this engagement issue, it is 24 

important to understand social-behavioral factors that impact patients’ usage behavior when 25 

developing a mHealth program. 26 

Objective: The aim of this study is to explore the social and behavioral factors contributing to 27 

the patients’ usage behavior of a mHealth app called the electronic Patient Reported Outcome 28 

(ePRO). The ePRO app supports goal-oriented care delivery in interdisciplinary primary care 29 

models. 30 

 Methods: A descriptive qualitative study was used to analyze interview data collected for a 31 

larger mixed-method pragmatic trial. The original 15-month trial was conducted in six primary 32 

care teams across Ontario between 2018 and 2019. The eligibility criteria for patients were: 60 33 

years or over with 10 or more visits within the previous 12 months of study enrollment. For this 34 

analysis, patients were classified as long-term or short-term users based on their length of usage 35 

of the ePRO app during the trial. Bandura’s Social Cognitive Theory (SCT) was used to 36 

categorize social-behavioral factors that contributed to patients' decisions to continue/discontinue 37 

the app.  38 

Results: The patient-provider relationship emerged as a key factor that shaped patients’ 39 

experiences with the app and subsequent decisions to continue using the app. Other factors that 40 

contributed to the patients’ decisions to continue using the app were: personal and social 41 
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circumstances, perceived usefulness, patients’ prior experience in goal-related behaviors, and 42 

confidence in one’s capability. There was an overlap of experience between long-term and short-43 

term app users but in general, long-term users perceived the app to be more useful and their goals 44 

to be more meaningful than short-term app users. This observation was complicated by the fact 45 

that patient health-related goals are dynamic and changed over time.   46 

 Conclusion: Complex patients’ usage behavior of a goal-supporting mHealth is shaped by an 47 

array of socio-behavioral factors that can evolve. To tackle this dynamism, there should be an 48 

emphasis on creating adaptable health technologies that are easily customizable by patients and 49 

able to respond to their changing contexts and needs.  50 

Trial Registration: ClinicalTrials.gov NCT02917954; 51 

https://clinicaltrials.gov/ct2/show/NCT02917954 52 

Background: 53 

Mobile health (mHealth) applications are being increasingly used to deliver care and support 54 

patients with chronic conditions. 1–3 Managing chronic conditions effectively is an ongoing task 55 

that often requires sustained support from an interdisciplinary team of health providers. 56 

Continued involvement of multiple health providers in supporting chronic disease management 57 

can be costly to the health system 4  and demands time and resources of providers as well as their 58 

patients. 5  This management may be particularly challenging for patients with complex needs. 59 

Individuals with complex care needs are those who live with multiple chronic conditions 60 

(multimorbidity) 6 and experience additional health and biopsychosocial-related challenges due 61 

to increased treatment requirements, reduced functional ability, and socioeconomic challenges. 7  62 

To improve patient experience and tackle this issue of high health care burden and costs mHealth 63 

https://clinicaltrials.gov/ct2/show/NCT02917954


 

4 
 

is considered to be an effective and efficient solution. 8   mHealth offers an array of 64 

functionalities, which can include: remote monitoring of patients’ vital signs and symptoms, 65 

ongoing and timely communication with multiple providers, information sharing such as 66 

scheduled appointments, drug prescriptions, and renewals. 9  67 

The positive benefit of using apps/web-based platforms to support complex patients is 68 

documented in the current literature. 10,11 For example, when patients with chronic illness use 69 

mHealth apps they are more likely to be engaged with health-promoting behavior such as fruit 70 

consumption and physical activity. 12  However, the benefits are more likely to be realized if 71 

technologies are used as intended. Instead, most mHealth apps experience high attrition 13,14, 72 

defined as when an individual disengages from a technology-based intervention after initially 73 

committing to using the technology. 15 74 

Attrition has been considered a major challenge in mHealth-based interventions. 15–17  Previous 75 

research has identified that only a small number of participants use mHealth apps in the long 76 

term and the majority of the patients abandon the app after a short period. 16,18  The reason 77 

behind high attrition varies. Critical factors that drive attrition can include having available social 78 

support and capital, trust in technology, intention, and ability to use the app. 19–21  A meta-79 

analysis evaluating the rates of attrition in mHealth interventions shows that many attrition-80 

focused studies had relatively short intervention (less than 2 months) or follow-up periods. 15  81 

This synthesis work suggests a need to advance knowledge on attrition by exploring socio-82 

cognitive factors that contribute to patients’ app usage in the long-term and real-world settings. 15 83 

To address this gap in the literature, this paper explores community-dwelling patients’ perception 84 

of the long-term use of a mHealth app by applying Bandura’s Social Cognitive Theory to unpack 85 

socio-cognitive factors that play a role. The research question informing this study is:  What are 86 
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the social and behavioral factors that contribute to continued or discontinued usage of a goal-87 

management app tailored for patients with complex chronic conditions? 88 

Method:  89 

Description of electronic Patient Reported Outcomes (ePRO) Intervention:  90 

The ePRO tool is both a mHealth app and a portal that enables goal-oriented care delivery 91 

through facilitating goal creation and monitoring by complex chronic patients working in 92 

collaboration with an interdisciplinary primary care team. 9,22,23 User-centered co-design methods 93 

were used to develop the app through multiple iterations. 24 The co-design method was 94 

operationalized by using inputs from patients with complex care needs, caregivers, and the 95 

primary care team. 24,25 The usability and feasibility of the app were assessed during usability 96 

testing 24 and exploratory trial 25 of the ePRO. The findings from the exploratory trial informed 97 

the modification of the ePRO app to meet patients’ needs.  98 

In a usability study of the ePRO trial, it was found that the app experienced gradual attrition of 99 

participants despite the tool scoring moderate usability. 26  The qualitative analysis presented in 100 

this paper was conducted to deeply explore social-behavioral factors that may be influencing 101 

patients’ low engagement with the ePRO app found in the usability study. Of note, ePRO is not 102 

an open-source app and was only available for study participants for the duration of the trial. The 103 

screenshot of the app interface can be found in previous publication. 27 104 

Description of the Study Design:   105 

We conducted a descriptive qualitative sub-study, drawing on patients’ interview data collected 106 

as part of a larger 15-month multi-site pragmatic stepped-wedge trial of the electronic Patient 107 

Reported Outcomes (ePRO) tool.22,23 Following stepped wedge trial design, 6 sites were 108 
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randomized into two intervention clusters and, two different clusters received the ePRO 109 

intervention at two different time points. As a result, the first group used the ePRO app for 12 110 

months after a 3-month control period, and the second group used the app for 9 months after a 6-111 

month control period. 22 The qualitative descriptive approach seeks to present data as close to 112 

how the participant would understand the phenomenon as possible; referred to as “staying close 113 

to the data”. 28 This approach allowed us to present patient’s direct description their experience 114 

of ePRO intervention and the factors they perceive as contributing to their 115 

discontinuation/continuation of use, without too many interpretive interferences from 116 

researchers. 27  Therefore, the findings of this study closely represent patient’s experience with 117 

the intervention. 118 

A 2-stage sampling strategy was used to recruit participants for the study. First, we recruited 119 

Family Health Teams (FHTs) and then we recruited patients within each FHTs. FHTs are 120 

designed to provide integrated, multidisciplinary primary care and are typically led by physicians 121 

or nurse practitioners. 29 A purposeful sampling strategy 30 was used to recruit six FHTs across 122 

geographically diverse areas (urban, rural, suburban) of Ontario, Canada from 2018-2019; this 123 

FHT recruitment process is described in detail in another publication. 27,31 The categorization of 124 

sites in rural, urban and suburban settings was consistent with Statistics Canada's definition of 125 

rurality. 32  The geographic location of FHT was important to capture the variation of the study 126 

participants. The eligibility criteria for FHTs were an Ontario-based FHT and willingness to 127 

participate in the ePRO study. Ontario is the largest province in Canada, with the highest 128 

population density, and the majority of services provided by the primary care teams are funded 129 

by the Ministry of Health.  130 
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Quantitative data (surveys, chart audits) were collected from all six sites, whereas qualitative 131 

data were collected from three case sites. 22,23 At first, four out of six sites agreed to participate as 132 

case sites. But one site dropped out due to low patient recruitment. 22,23 The patient interviews, 133 

demographic surveys, and research memos collected in these three case sites were used to 134 

answer the research question of this paper.  135 

Participants and Interviews:  136 

Eligibility criteria for the recruited patients within FHTs were: 60 years or over with 10 or more 137 

visits to the FHT within the previous 12 months. 10 or more visits 33 and age 60 years and over 25 138 

were chosen because both factors are considered as an indicator complexity of this study 139 

population and used as a recruitment strategy for the exploratory trial. 25   140 

Using FHT EMRs, eligible patients were identified. Then, the list of eligible patients was given 141 

to FHT providers to assess whether the patients met the following additional criteria: 1) 142 

perceived willingness to engage in goals of care conversation; 2) ability to use a smartphone or 143 

tablet in English or have a caregiver who could do this on their behalf; 3) capable of providing 144 

consent to participate; 4) willing to complete surveys every 3 months thereafter until the trial 145 

concluded. 51 Eligible patients were approached by their FHT staff (i.e. care coordinators, 146 

administrators) and asked if they would be willing to speak to a research team member about the 147 

project. Recruitment occurred during a scheduled office visit or by phone. A detailed description 148 

of the recruitment procedure has been described elsewhere. 44,51 149 

Patient's demographic information was collected through a demographic survey at the beginning 150 

of the study. The first set of interviews was conducted at the midpoint of the trial, 4-6 months 151 

after patients started using the app (the timing of the interviews depended on if they were in the 152 
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12 or 9-month use group). The second round of interviews was conducted at the end of the study 153 

trial.  The purpose of the two sets of semi-structured interviews was to explore patients’ overall 154 

experience with ePRO intervention and how that experience changes over time. The semi-155 

structured interview guide addressed the following topics: 1) perception and experience of using 156 

the ePRO app; 2) patients’ relationship with their care team; 3) perception and experience of 157 

setting goals through ePRO; 4) impact of ePRO on patients’ daily lives. Following the first set of 158 

interviews, the semi-structured interview guide for the study was modified for the second set of 159 

interviews. Findings from the first set of interviews guided the iteration process for the semi-160 

structured interview guide and were decided by the research team members (FT: Research 161 

Coordinator, TA: Graduate Research Assistant, JS: Research Coordinator, and CSG: Research 162 

Scientist/Principal investigator with extensive qualitative research experience).  163 

Interviews were 25-40 minutes long and were conducted by one of four research team members 164 

(FT, TA, JS, and CSG). Each interview was audiotaped and transcribed using a commercial 165 

transcription service. Transcripts were checked for accuracy against recordings by a member of 166 

the research team.  167 

Ethics approval was received from the University of Toronto Health Sciences Research Ethics 168 

Board and the Research Ethics Boards of three participating primary care practices. All patient 169 

participants provided informed verbal and written consent before initiation of study activities. 170 

The theoretical framework for data analysis: 171 

Multiple theories and frameworks have been used to explore the relationship between patients’ 172 

social-behavioral factors and mHealth/eHealth usage. 13,34 One such theory is Bandura’s Social 173 

Cognitive Theory (SCT) 35  which explains human behaviors through a model of interactions 174 
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among behavioral, environmental, and social factors. This model has been used extensively to 175 

uncover which social and behavioral constructs may influence patients’ usage behavior of a 176 

mHealth app. 36–38 Table 1 shows the five key domains of  SCT theory. SCT is particularly well-177 

suited to examine the patients’ usage behavior of a mHealth app like ePRO because this app 178 

enables users to evaluate and monitor their goals over time and modify/change their behavior. 27   179 

SCT also allowed us to understand the social-cognitive related factors that contribute to the 180 

process by which patients decide to continue or discontinue app usage. For example, one of the 181 

SCT domains reciprocal determinism is helpful to identify how personal, environmental and 182 

behavioral factors can influence one’s decision to continue/discontinue app use. Similarly, 183 

behavior capability and goal efficacy domains were helpful to identify how one’s skills and 184 

confidence can influence their decision on app usage.  185 

This theory was used to guide data analysis to explore how complex patients’ personal beliefs 186 

and attitudes and physical and social environmental factors impacted their engagement pattern 187 

(long-term and short-term app use) with ePRO. While SCT can be used as an explanatory 188 

framework, it was applied to this study to help categorize factors influencing use and relate those 189 

to engagement patterns. During the interview debrief sessions, memoing activities and initial 190 

reading of the transcripts, the authors (TA, FT, CSG) agreed that SCT demonstrated a fit with the 191 

interview data. Since we chose SCT as the right analytical tool based on emerging interview 192 

data, we did not encounter the challenge of forcing data into categories. 193 

Table 1: Domains of Social Cognitive Theory35 194 

Domain Overview 

 

  



 

10 
 

Reciprocal 

Determinism 

The dynamic and reciprocal interaction of person (individual with a set of learned 

experiences), environment (external social context, technology, aids), and 

behavior (responses to stimuli to achieve goals). In SCT, these components 

behavior, environment, and individual are seen as acting bidirectionally. 

Behavior 

Capability 

A person’s actual ability to perform a behavior through essential knowledge and 

skills. 

Goal Efficacy The level of a person’s confidence in his or her ability to successfully perform a 

behavior. 

Usage 

Reinforcement 

The internal and external responses to a person’s behavior affect the likelihood of 

continuing or discontinuing the behavior. 

Outcome 

Expectancies 

The anticipated consequences of a person’s behavior. Outcome expectations can 

be health-related or not health-related. 

 195 

A combination of two techniques was applied to analyze the study data. In stage 1, the transcripts 196 

were inductively coded by two analysts (FT and TA). During the analysis, the research team met 197 

to discuss the identified codes and resolve any coding discrepancies. After coding four 198 

transcripts, the team decided that the coding scheme was appropriate. We reached the data 199 

saturation after coding 12 transcripts. The saturation of data was decided when no new codes 200 

emerged from the transcripts. 39 After coding all 22 transcripts, the codes were mapped onto the 201 

SCT categories meaning inductively identified codes were plotted within the categories of SCT 202 

to form themes. 40   203 
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The first stage allowed us to see the social and behavioral factors related to usage. However, in 204 

order to see how these factors related to each other and changed over time, we engaged in the 205 

second analysis stage of restorying.  206 

Re-storying is defined as the method of rewriting participants’ oral data temporally to draw a 207 

link between prior experience with subsequent experiences. 41 Restorying revealed how themes 208 

related to each other and changed over time. It also allowed us to more clearly see pattern 209 

differences across different user groups (short vs. long-term users) which allowed us to more 210 

directly address our question regarding social and behavioural factors that were related to 211 

continued or discontinued usage. Restorying allowed us to generate exemplary narratives of 212 

long-term and short-term app users as a means to illustrate these patterns. The definitions of long 213 

term and short app users are described below.  214 

To re-story patient data, two analysts (FT and TA) constructed a matrix of themes distinguished 215 

between long-term and short-term app users (Appendix 1, Table 1). After examining both 216 

columns of long-term and short-term app users, two research team members created one 217 

storyline for each group that captured the experience of the overall group. The re-storying 218 

allowed for seeing the connections between constructs of SCT within the context of patient use 219 

of ePRO and how those connections influenced usage progression over 15 months.42  While, one 220 

of the major criticisms of SCT is that it does not recognize the wider social structure that 221 

influences an individual’s usage behavior; 43  the analytic method of re-storying addresses this 222 

challenge by highlighting the social contexts influencing usage behavior over time. A detailed 223 

description of the two-stage method can be found in Appendix 1.  224 

To enhance the rigor of this study, the researchers undertook several strategies to increase the 225 

credibility and trustworthiness of the findings.44 The research team members met regularly to 226 
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discuss codes and findings. Additionally, throughout the re-storying process, both researchers 227 

discussed the accuracy of the storyline. Member checking39  was conducted with study 228 

participants to examine the accuracy of the two storylines and overall interpretation of the study 229 

findings. Furthermore, having two data analysts helped ensure the dependability of the 230 

findings.43  Both analysts (FT and TA) had graduate-level training in qualitative data analysis. 231 

Additionally, one team member (CSG : scientist/principal investigator with extensive qualitative 232 

research experience) provided supervisory support during the analysis.  233 

Categorizing patients into long-term and short-term app users:  234 

Based on patients’ app-automated usage logs, patients were categorized into two categories: 235 

long-term users and short-term users. Of the 22 interviewed individuals, 9 were short-term users 236 

and 13 were long-term users. Participants who did not use the ePRO app after initial onboarding 237 

or used it for less than 3 months were categorized into the “short-term user” group. In contrast, 238 

the participants who used the ePRO app for more than 3 months were categorized into the “long-239 

term user” group. The 3-month cut-off period was determined because the app experienced a 240 

sharp decline in usage at 3 months. 26  This 3-month cut-off period is also consistent with the 241 

previous literature. 45  242 

Results: 243 

There were 44 study participants in the larger pragmatic trial, with 37 participants from the three 244 

case sites. Of the 37 patients who were invited to participate in the interview, in total, 22 patients 245 

were interviewed. Among 22 interviewed patients, 17 patients participated in both interviews, 3 246 

patients participated in only mid-point interviews and 2 patients participated in the last interview 247 

only. Fifteen participants did not participate in the interviews because of scheduling issues, 248 
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illness, being out of the country when the interview was being scheduled, or not responding to 249 

interview requests. Among 22 interviewed patients, 17 patients participated in both interviews, 3 250 

patients participated in only mid-point interviews and 2 patients participated in the last interview 251 

only.  252 

Demographic description of the participants:  253 

The demographic information of the study participants can be found in Table 2. The mean age of 254 

the 22 interviewed participants was 75.1 (SD 5.67) and 45.45% of participants self-identified as 255 

female. We also reported the demography of participants (N=15) who did not participate in the 256 

interview to show any demographic differences between the interviewed versus non-interviewed 257 

groups. It is worth noting that there were more non-interviewed participants in the lowest income 258 

quintile. However, we did not identify any statistically significant demographic differences 259 

between the interviewed and non-interviewed participants. We conducted descriptive statistical 260 

analysis (students’ t-test for continuous variables and Mann-Whitney U test for categorical 261 

variables) to explore the differences between groups (interviewed/non-interviewed, short 262 

term/long term).  263 

Table 2: Demographic Table  264 

Variable  Total – Interviewed 

Participants (N=22) 

Total- Non-interviewed 

Participants (N=15) 

Age (mean/SD) 75.1 (5.6) 71.14 (6.5) 

Sex n (%) 

 Female   10 (45.4) 5 (33.3) 
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Smartphone comfort level 

(means, SD*)a 

2.17(1.4) 3.64 (1.4) 

# of Chronic Condition 

(means, SD*) 

4.88(2.1) 3.07(1.8) 

Family income, n(%) 

$0-29K 1 (4.5) 4 (26.6) 

$30-$59K                                 7 (31.8) 4 (26.6) 

$60-$89K 3 (13.6) 3 (20.0) 

>$90K 4 (18.1) 3 (20.0) 

Education, n(%) 

 Less than high-school 2 (9) 2 (13.3) 

 

 High-school 2 (9) 4 (26.6) 

 Some college/university 4 (18.1) 3 (20.0) 

 University (Undergraduate, 

Graduate) 

4 (18.1) 5 (33.3) 

*SD= Standard deviation 265 

a The range of the smartphone comfort level score is 1–5. A higher score indicates a higher 266 

comfort level with the smartphone 267 

Summary description of the themes:  268 
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The patient interviews revealed insights about the factors that influenced patients’ decision to 269 

continue/discontinue app usage. When discussing their usage of the ePRO app, patients 270 

identified what encouraged them to use the app including factors relating to their social and 271 

clinical relationships, capability to use the app and perform goal-related activities, and their 272 

expected outcomes from the ePRO app. Table 3 summarises these factors in relation to SCT 273 

domains. Additionally, to provide a contextual understanding of these factors long-term user and 274 

short-term narratives generated by re-storying the data are first presented (Box 1), followed by a 275 

more in-depth exploration of each factor as they emerged in the full data set.   276 

One major decision that was made during the analysis is to collapse three domains of SCT goal 277 

efficacy, behavior capability, and outcome expectancies into one because it was identified that 278 

patients’ confidence in their goal and technological skills were linked with the anticipated 279 

outcome of the ePRO app. Previous studies on goal-setting behavior have also identified that in a 280 

real-world setting, individuals’ confidence in health-related goals is confounded by their 281 

outcome expectancies, their capability and skill level for performing various goals and activities, 282 

and their technological and health literacy. 43,46 Applications of SCT in the literature have found 283 

that the relationship between multiple domains of SCT is multi-directional rather than 284 

unidirectional as suggested by the original SCT. Meaning SCT domains can be both antecedents 285 

and consequences of each other. 43 For example, individuals who receive no feedback on their 286 

performance, may lose motivation to continue engaging with a task and anticipate negative 287 

outcomes from their performance. Hence, in this analysis, we grouped these three domains 288 

together to retain the interrelationship as factors that contributed to patients’ usage behavior: 289 

confidence and skills in goals, confidence, and skills in technology, and outcome expectancies.  290 

Table 3: Description of the themes:  291 
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Categories Exemplary quotes 

Long term user Short term user 

Reciprocal 

Determinism: 

This domain refers 

to the dynamic 

relationship between 

individual, context, 

and behavior. 

“They [care team] always know what 

to do with me, so there was no 

problem setting goals because they 

know that I am trying to be active 

and healthy. and I kept using it 

(ePRO app) daily because I know 

they (care team) are watching my 

data” [Female, patient # 18] 

“I just did not know if anyone is looking at 

my data, there was no communication from 

you guys [research team] or my nurse or 

doctor here. There was no feedback for me 

about my data, so I felt like I am talking to the 

void when I was putting my information in. I 

would like to know if I was doing well or not. 

It would be helpful to talk to others (peers) 

about our goals, to see who else is doing the 

same thing as me and how they are feeling.” 

[Female, patient #16] 

Goal efficacy, 

behavior capability, 

and outcome 

expectancies:  

This domain refers 

to individuals’ 

confidence and skills 

in achieving their 

goals in the ePRO 

and the perceived 
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usefulness of the 

app. 

Sub-theme 2a:  

Confidence and 

skills in goals 

 

 

 

“When my dietician first asked what 

goal I wanted to set, I knew it would 

be tracking my everyday walk, I 

knew it would be easy to keep up at 

because I have been doing this for 

long time. But ePRO made me more 

accountable, I wanted that 

accountability. I liked how the device 

asked me if I have achieved my goal 

for that day. Clicking yes to that felt 

good and I kept doing that” [Male, 

patient #7] 

 

 

 

“Setting any goal was hard for me because 

my conditions flare up here and there and 

throws me off my routine. So I wasn’t sure 

how well I can keep up with the goals…I 

sprained my ankle in last winter so then I was 

off my walking for 5 weeks. Considering all 

these troubles, I didn’t work on my goals, and 

the app became redundant because what 

would I track. When the app asked Did I 

achieve my goal for the day, I did not want to 

keep saying no” [Male, Patient # 2] 

Sub-theme 2b: 

Confidence and 

skills in 

technologies 

“I expected the app to have some 

direction for me about how I was 

doing on my goals, it was nice to see 

what I was accomplishing weekly 

basis. No complaints about the app, 

very easy to use…nothing 

complicated that anyone will have 

difficulty with…But I have used 

“The small fonts or buttons in this phone 

[ePRO] was trouble…but I thought I will get 

used to it (the phone) but did not at the end. I 

was sometimes working on my goals but could 

not record it on the phone, so I lost interest in 

the phone…then I forgot about my goals too 

because I was not tracking it or doing 

anything about it” [Male, Patient #21] 
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computer all my life for work so 

using this phone or any other phone 

is not a problem” [Female, Patient 

#3] 

Sub-theme 2c: 

Outcome 

expectancies 

“The main reason I enrolled-I 

wanted to stay on track of my goals 

and feel healthier over time-I thought 

the app was helpful to keep me on 

track. [Male, patient #1] 

“When my doctor suggested this app, I did 

not know what to expect because there is 

nothing important, I need to work on, in my 

opinion anyway. My doctor suggested some 

goals but nothing very important… I could 

not make a purpose of it (ePRO)” [Male, 

Patient #11] 

Domain 3: Usage 

Reinforcement 

 

This domain refers 

to the internal or 

external responses 

that encourage or 

discourage behavior 

change 

" I was bedridden so [provider’s 

name] she was ‘gung-ho’ that I join 

her walking group for my recovery. 

And she said, “why don’t you try this 

new thing we are doing, this will be 

good for you?”. And She was right, it 

was nice to have the app because I 

know every Monday, I will have to 

say how many times I walked last 

week, so I tried to go out over 

weekends…She was there for me 

throughout, walking alongside me in 

" My doctor did not think ePRO was helping 

me that much, because both of us thought I 

am doing fine without it, everything [diabetic 

symptoms]  was on track, so we decided 

maybe I do not need it.” [Male, patient #17] 
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every walking group” [Female, 

patient #6] 

 292 

Description of the themes: 293 

In the section below, we elaborate on themes identified in the data according to the SCT 294 

domains. Some domains had richer information compared to others. For example, the themes 295 

related to reciprocal determinism, goal efficacy, and outcome expectancies had more nuanced 296 

data compared to the other two themes, which are: behavior capability and usage encouragement.  297 

Theme 1: Reciprocal determinism 298 

Reciprocal determinism focuses on the dynamic interaction among person-context-behavior and 299 

the influence of this dynamic interaction on individuals’ behavior. As demonstrated in the long-300 

term and short-term user narratives, as well as in Table 3, social and clinical relationships are 301 

key factors for the continued use of the ePRO app.  302 

Six (46%) long-term users described their longstanding relationship with their primary care 303 

providers as being beneficial to set meaningful goals.  304 

“I got lucked out with my providers, they will always know exactly how to deal with me 305 

and keep me out of the hospital, which is my main goal. My doctor knows that my nurse, and 306 

dietitian here (primary care team) know that, so it was easy to set those goals to keep my blood 307 

sugar low.” [Long-term user, male, Patient #7] 308 

Short-term users also described a good relationship with their providers. However, four (44%) 309 

short-term users described their providers did not discuss the ePRO app during their clinic visits. 310 
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Participants listed the following reasons for not discussing ePRO app with their providers: 311 

clinicians’ heavy workload, not having enough time during the visit, feeling unnatural to discuss 312 

the app during a regular clinic visit, and feeling their goals are personal work and did not fall 313 

under providers’ responsibility. One person described that,  314 

“Dr. [physician’s name] is great, but he is really busy, so I did not want to waste his time talking 315 

about my walking schedule. He needs to check my blood pressure level; I would not bring up 316 

how many times I walked last month. Feels irrelevant for him to know that.” [Short-term user, 317 

male, patient #2]  318 

Another way the patient-provider relationship influenced app usage was when patients faced any 319 

sorts of technical errors to use the app or had to modify their goals after the initial goal-setting 320 

process. Specifically, long-term users were more likely to reach out for support and tended to 321 

report more instances of connection with their providers around the ePRO app. Some of the 322 

common technical challenges were: 1) being logged out of the app due to prolonged inactivity, 2) 323 

forgetting passwords, and 3) inability to modify/change goals based on patients’ needs. In terms 324 

of modifying goals, ePRO did not allow patients to modify their own goals so primary care 325 

providers had to modify the goals for them. Therefore, when patients needed to modify their 326 

goals, they were uncertain about how to do that.  327 

“After they (government) changed the number of blood glucose tests I can do per week, 328 

my goal had to be changed because I wanted to test my glucose level daily but after they changed 329 

it, now I only test twice a week, but I still it report it on the phone just not daily. And my nurse 330 

over here changed it (frequency of reporting) for me” [Long-term user, male, patient #12] 331 
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When faced with these technical difficulties or needed modifications patients either abandoned 332 

the ePRO app or reached out to their health providers/ research team to solve the issue. The 333 

majority of long-term users (56%) chose the latter option.  334 

“I was locked out of the app when I was on vacation…after I got back, I contacted the dietician 335 

over here (care team) and she connected me to you guys. Everything got resolved within 2 days, 336 

I kept using it” [Long-term user, male, patient #1] 337 

Short-term users, on the other hand, decided to abandon the app and did not reach out for support 338 

when they faced similar technical difficulties.  339 

“It would be good if I could change my goals in the app because walking 5 km is what I set out 340 

to do at the beginning. It was too ambitious of a goal in this bad winter. I never reached 5 km, so 341 

I never had anything to report on the app…I did not reach out to my nurse practitioner, I guess I 342 

forgot about it (ePRO) for a while, and then I asked you (research team) to take it away” [Short-343 

term user, female, patient #22] 344 

Both long-term and short-term users also reflected relationships with peers and their 345 

communities could influence their app usage behavior. For example, one patient discussed that 346 

being able to communicate with their peers would be useful to understand others’ experiences 347 

with the ePRO app.  348 

“Sometimes I felt that the app does not give me enough feedback. There could be more 349 

photos, a thumbs up if I did well. I'm a unique person so when I found I felt that way I thought, 350 

well I wonder if anyone else is feeling that way. So, communicating with other people that are 351 

using it without divulging your specific things would be nice.”  [Long-term user, female, patient 352 

#19] 353 
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Importantly, unexpected changes in these relational contexts also influenced patients’ usage 354 

behavior. For example, a sudden transition to a caregiving role, a move away from social ties, or 355 

a divorce.  356 

“After my marriage fell apart, I moved to this area with my partner and I have to keep 357 

going back to the city to meet my friends, which makes it harder for me to meet people here. I am 358 

currently in an anxiety support group here, but I went off track with my other goals. I check the 359 

app (ePRO) sometimes but not regularly because I have nothing to report on” [Long-term user, 360 

Female, patient #14] 361 

Theme 2: Goal efficacy, behavior capability, and outcome expectancies:  362 

Patients’ confidence, skills, and anticipated outcome from the app influenced their usage 363 

behavior. While presented as distinct domains in SCT, data from this study suggests that the 364 

domains of goal-efficacy, behavior capability, and outcomes expectancies are linked.   365 

The re-storying work reveals these connections, which are best represented in the long and short-366 

term user narratives below. However, some participants’ account also shows that individuals’ 367 

confidence in themselves to achieve goals (perceived goal efficacy), skills necessary to use the 368 

app (behavior capability), and their commitment to engage with the app to achieve set goals 369 

(outcome expectancies) are intertwined and influence each other. These outcome expectancies 370 

were also related to app functionality. This collapsed theme consisted of sub-themes: (1) 371 

patients’ confidence and skills with goals and its impact on ePRO use (sub-theme 2a: Confidence 372 

and skills with goals), (2) patients’ confidence and skills in using technologies and its impacts on 373 

ePRO use (sub-theme 2b: confidence and skills in technologies); and (3) patients’ expected 374 
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outcome from the ePRO app and its impact on their usage behavior (sub-theme 2c: outcome 375 

expectancies).  376 

Sub-theme 2a: Confidence and skills with goals 377 

This subtheme demonstrates patients’ description of how their confidence in their goals and their 378 

skills to perform the goals have influenced their ePRO usage behavior. Prior goal-setting 379 

experience and familiarity with goal-related tasks influenced patients’ confidence in achieving 380 

goals set in the ePRO app.  Patients who had been working on a goal for a long time were more 381 

confident in their skills to perform a goal. Five (38%) long-term users had already been working 382 

on a number of health-related goals prior to enrolling in the study and had been tracking their 383 

progress using electronic or paper-based tools like calendars, wearable technologies, and hand-384 

written notes. For these participants, the ePRO app was viewed as an additional electronic way to 385 

track their goals. These participants demonstrated confidence that they had the necessary skills to 386 

set appropriate goals and perform those with the use of ePRO and because of having the 387 

confidence and skills they also had better outcome expectancy from the ePRO app.  388 

“I did pretty well in terms of crushing all my goals…because I already had the same 389 

goals, I was already continuing with the exercise program. So, it (ePRO goals) was just a 390 

continuation. I just kept up with the same tasks, swimming, walking that I was doing before 391 

joining your study.” [Long-term user, female, Patient #3] 392 

In contrast, patients who did not have any prior goal-setting experience reflected that setting a 393 

meaningful goal was difficult for them. Consequently, their providers had to suggest some goals 394 

for them, but some patients found those goals were not personally meaningful. In these cases, not 395 
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having prior goal-setting experience negatively impacted patients’ ability to create meaningful 396 

goals, which, in turn, impacted their usage behavior.  397 

 “I’ve never had health goals before, so could not come up with one when they (health provider) 398 

asked me what I want to put in here (ePRO app). I got some kidney conditions, so my doctor 399 

suggested I set daily goals of drinking eight glasses of water and tracking them. I did not think I 400 

need to track it; I remember it anyway. I don’t need a phone to tell me I need to hydrate. I did 401 

not think the goal was anything important for me to track on a phone” [Short-term user, male, 402 

Patient #11] 403 

In terms of individuals’ confidence in achieving their goals, some long-term users indicated their 404 

traits such as “will-power”, “self-discipline”, and “motivation” boosted their confidence that they 405 

will be able to reach their goals.  406 

“It [Achieving health goals] has nothing to do with the phone [ePRO app]. It has 407 

everything to do with the person. You have to be determined that you are going to walk. And 408 

you're going to set your goal -- you're going to walk a block and you're going to walk back. You 409 

have to have determination. You have to have the willpower to say, I'm going to do it and that's 410 

it. ePRO is not going to do it for you, but it was good to have to see my progress. I thought it 411 

(ePRO) was a neat way to see how I am doing” [Long-term  user, female, patient #6] 412 

Additionally, patients reflected that their confidence and skills to perform a goal changes over 413 

time depending on their health. When patients felt that they were not able to perform their goals 414 

because of health and life circumstances and they did not have “enough” to report on the app, 415 

they discontinued using the app.  416 
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“Initially, I set up my goal to go 3 miles walking every day. But after my surgeries and 417 

my accident, there was no way I could do it. I was barely getting out to walk my dogs. I was 418 

falling short every day and it made no sense for me to use the app, I just felt sad that it [ePRO)] 419 

kept showing me I was not the go-getter anymore. I did not know how to pause it [ePRO]” 420 

[Short-term user, female, Patient # 15] 421 

Sub-theme 2b: Confidence and skills with technologies 422 

Not surprisingly, patients who did not think they had the necessary technological skills to use the 423 

ePRO app had discontinued their usage.  424 

A number of patients (67%) the patients discussed that they were tech-savvy enough to be able to 425 

use the app. “ I found the app to be user-friendly, very clean, nothing too difficult, but I am good 426 

with computers and all that stuff, a tech-junkie. I use computers, phones, iPad all the time” 427 

[Long-term user, female, Patient #19]  428 

Some participants stated that they needed help using the ePRO app because often fonts were too 429 

small.  430 

“ I never had to use the computer for my work so never learned it. Now I got muscular 431 

dystrophy, so the fonts were way too small for me, so I did not use the app at all. I used the app 432 

[ePRO] on my computer, but I am not very good at it. My wife must help me a lot. I cannot even 433 

send an email; she will just do it for me. I ended up not using it [ePRO on the computer] at all. 434 

[Short-term user, male, Patient # 17]  435 

Sub-theme 2c: Outcome expectancies 436 
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Patients described their anticipated outcomes from the ePRO app. Typically for long-term users, 437 

ePRO seemed like a beneficial addition to their health. One long-term user described that while 438 

enrolling in the study, they anticipated ePRO would make them more accountable towards their 439 

goals.  440 

“ I wanted to get off my oxygen tank, I do not want to lug this machine everywhere. So I need to 441 

drop some pounds…by walking, exercising…I thought this phone would show me how I am 442 

doing, am I doing it too much, am I getting any good.” [Long-term user, female, Patient # 20] 443 

On the other hand, three (33%) patients who were short-term users described that they 444 

discontinued using the app because they did not think the app was “well-developed” to be 445 

implemented in the real world. Therefore, they did not think the app would be a beneficial 446 

addition to their life. One short-term user  described their dissatisfaction with the functionality of 447 

the app, 448 

“I think that’s all [research on people taking control over their health] a great idea I just feel that 449 

the actual implementation isn’t as far advanced as it needs to be for it to work effectively, at 450 

least for me. I use my fitbit anyways to count my steps which is far better because that watch 451 

automatically counts my steps. I could not see any use for it [ePRO app] to work on my goals. I 452 

did not see any benefit for my health from it." [Short-term user, male, Patient#10] 453 

Theme 3:  Usage reinforcement 454 

The usage reinforcement domain of SCT suggests that internal and external factors such as 455 

internal satisfaction or external rewards can encourage/discourage individuals’ behavior change. 456 

Five long-term users reported that they felt a sense of accomplishment (i.e., internal reward) 457 

when they were able to “check off” their goals in the ePRO app. The app had a question “did you 458 
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achieve your goal yesterday?” and patients had the option of reporting yes or no option. Some 459 

patients found that exercise rewarding.   460 

"Well, to be honest, the only thing it did was – I do it [check off the list], used to do it every 461 

Monday morning, and it focused me on not smoking. That was the motivation every Monday 462 

morning, you know" [Long-term user, female, patient #20] 463 

Some short-term users identified that they already used many other legacy devices such as 464 

calendars, notebooks, cell phones, glucose monitoring devices, etc. These participants found 465 

reporting the same measures in two different tools to be redundant and they did not think of the 466 

ePRO app as an important addition to their health-related goals.  467 

“I am an old school paper-pencil, calendar on refrigerator person, so that helps me to visualize 468 

my progress every day. I see them every day before breakfast, so I know what I had to do that 469 

day. The phone [ePRO] just stayed on my night table.” [Short-term user, female, patient # 22] 470 

One unexpected external influence can be discouragement from providers. Two (22%) 471 

participants reported receiving advice from their providers to discontinue the use of ePRO. The 472 

factors that contributed to providers’ discouragement were patients’ frail health, patients’ anxiety 473 

with the app that they were not being able to reach their goals, and changed health-related 474 

priorities.  475 

“My breathing issue has gotten worse in winter so I was not working on my goals 476 

anymore…When I told her [health provider] that I am worried about not reaching my goal, I feel 477 

anxious that I am not reaching my goal, she said “just forget about it [ePRO]  for now, let’s get 478 

back you to feeling good first”, so I thought okay one thing off my list. I felt better.” [Short-term 479 

user, female, patient #13] 480 
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Long-term and short-term user stories:  481 

The two narratives presented in Box 1 offer a composite understanding of long-term and short-482 

term users of the ePRO app, linking elements of the stories shared by different participants to 483 

SCT domains.  484 

Box 1: Long-term and short-term user stories 485 

Elaine: A long-term user 

Elaine considers herself to be a healthy individual whose diabetic symptoms are well-managed 

through diet and exercise. She thinks herself “lucky” to have great health providers who have 

helped her to manage her symptoms for the past two and a half years. She has multiple other 

chronic conditions such as chronic pain and hypertension, but controlling diabetic symptoms is 

her foremost priority as she heard it can affect her other conditions. At first, she joined the 

ePRO study because her dietician at the Family Health Team encouraged her to do so (SCT 

domain: Reciprocal determinism (social support)). After talking to her dietician and talking to 

the ePRO study recruiter, Elaine agrees ePRO would be a good addition to be more 

accountable towards her health-related goals (SCT domain: outcome expectancies). With her 

dietician, she decides on three goals that she always thought would be important to live a 

healthy lifestyle. Elaine’s goals are: 1) lowering daily sugar intake; 2) joining walking 

programs with her peers facilitated by her dietitian; and, 3) swimming every weekend in the 

local community center. She feels confident that she will be successful in achieving these 

goals as she has always been self-disciplined (“No TV from 9 am to 6 PM”) and has always 

kept a personal calendar to track her physical activity level. Also, she considers herself not in 

frail health, so she does not think working towards those exercise-related goals will be hard for 
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her (SCT domain: Goal Efficacy and outcome expectancies). Also, she has been working on 

those goals before ePRO intervention, so she is confident she has the necessary skills to work 

towards her goal (SCT domain: Behavior capability) and so she thinks ePRO will be beneficial 

for her to track those goals (SCT domain: Outcome expectancies).  

Elaine considers herself tech-savvy. However, she experiences a few technological challenges 

while using ePRO. The most challenging one has been being logged out of ePRO after taking 

a break from the tool during Christmas time when she visited her family in Scotland for 15 

days. After not using ePRO while she was away, Elaine got locked out of the app. After 

returning from her holidays, she contacted her dietician to resolve the issue (SCT domain: 

reciprocal determinism). Her dietician asked her to contact the research team as she could not 

fix the technical issue for Elaine. Elaine’s technical issue was resolved in two days, and she 

continues to use the app until the end of the study. In the final reflection, Elaine believes the 

app is good for her to be accountable towards her goal and she derives satisfaction from that 

accountability.  At the end of the study, Elaine plans to continue to track her goals through her 

calendar, which was how she tracked her goals before using the ePRO app. She thinks ePRO 

would benefit from having a communication feature. That way, she could communicate with 

her peers who are also using ePRO and working towards similar goals. 

Josh: A short-term user story 

Josh is a 76-year-old man with several concurrent chronic conditions including diabetes, 

hypertension, and arthritis. Josh considers himself to have a fair understanding of his ailments 

and considers his conditions are fairly well-managed. Josh is the primary caregiver to his wife 

who is ill. As a result of this caregiving role, Josh finds he does not often have time to 

participate in social groups, such as walking groups offered through his local community 
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center (SCT domain: Reciprocal determinism: social support). Josh is a patient at a Family 

Health Team where he has access to both primary care and allied health services. At the 

suggestion of his family physician, Josh agrees to participate in the ePRO study (SCT domain: 

Reciprocal determinism). However, he does not expect the app to be useful because 

considered himself to be “tech illiterate” so he does not think he will be able to use the app 

without his wife’s help, and he does not think he has any important goals to work toward 

because he already has a healthy lifestyle (SCT domain: behavior capability and outcome 

expectancies).  

Additionally, Josh is hesitant to set a goal because he never had a health-related goal before 

and is uncertain if he has the necessary skills or discipline to keep up with a specific goal 

(SCT: behavior capability) so he is not sure if ePRO would add value to his life (SCT: 

Outcome expectancies). However, with assistance from the ePRO study team and his family 

doctor, Josh creates the following SMART goals: 1) Eat at least one fruit every day and 2) 

walk for at least 10 minutes every day.  

At the beginning of the study, Josh completes his check-in questions regularly. Over time, 

Josh begins checking in on the app less and less, eventually not using the technology at all. 

When the ePRO study team reaches out to Josh, he states that he forgot his password and was 

unable to log in to the ePRO platform, so he does not use it. While Josh describes himself as 

“computer illiterate” he finds the ePRO app and web platform easy to use. Josh also finds that 

whenever he meets with this healthcare provider, they do not discuss his goals, but rather 

speak about his medications and management of his conditions resulting in goal setting 

becoming less of a priority (SCT domain: Behavior Enforcement). Josh finds ePRO to be good 



 

31 
 

for self-monitoring, but he does not find the technology useful for communicating with his 

healthcare team.  

 

 486 

Discussion:  487 

This study used descriptive qualitative methods and restorying analytic techniques to explore the 488 

social and behavioral factors contributing to the patients’ usage behavior of the ePRO tool. Study 489 

findings show that patient-provider relationships, patients’ social relationships, and patient 490 

personal circumstances play a central role in their decision to continue or discontinue the use of 491 

the ePRO app.  492 

Leveraging the SCT as an analytical tool for data analysis, we were able to identify social-493 

behavioral factors that contribute to patient's decision to continue/discontinue app usage such as 494 

their social and environmental factors and relationships (domain 1), their confidence and skills in 495 

using technology, confidence and skills in setting/performing goals, expected outcomes from 496 

intervention (domain 2) and encouraging factors (domain 3). Study data reveals that the SCT 497 

constructs of goal efficacy and behavior capability are also importantly related, as capability and 498 

skill influence perceived confidence in completing a task. This interrelationship makes sense 499 

theoretically. SCT suggests that performing a behavior successfully increases individuals’ 500 

confidence in their ability to accomplish goals because they believe they have the skills to 501 

achieve goals through behavior change. 35 Additionally, performing a behavior successfully also 502 

impacts one’s outcome expectancies because one believes they have the skills and confidence to 503 

receive benefit from an action. 35,47  504 
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The stories show the themes of the interactions and links between concepts that the descriptive 505 

analysis could not. For example, one important interpretive theme that emerges from Josh and 506 

Elaine’s stories is that patients’ confidence and prior experience in goal setting influenced their 507 

capability, and expectations from this goal-oriented intervention.  Josh and Elaine had 508 

approached their goals with varying degrees of experience, confidence, and attachment to the 509 

goal. For example, Elaine's prior experience with goal setting helped her feel more competent 510 

and skilled to achieve future goals, which subsequently, increased her intention to track goals 511 

through ePRO. Whereas Josh’s lack of experience with goal setting made it challenging for him 512 

to make meaning of his goal which translated into his reduced interest in tracking goals through 513 

ePRO.  514 

Furthermore, the stories also show an important divergence in how long-term and short-term 515 

users react to technical errors, in an interpretive manner. App-related technical error is 516 

ubiquitous and many app-based interventions experience significantly high attrition after users 517 

experience an error. 48  As such, it is important to explore patients’ strategies to mitigate the risk 518 

and what factors contribute to their motivation to resolve such technical errors. 24,42,49  The 519 

patient-provider relationship emerged as an important mitigating factor when resolving technical 520 

errors. In Elaine's story, her strong relationship with her providers, the meaningfulness of her 521 

goals, and the satisfaction received from achieving goals influenced her motivation to 522 

proactively troubleshoot the problem and get back to the app. This was a common occurrence 523 

among many long-term users who would more readily troubleshoot technical errors with their 524 

primary care providers.  While this study provides an initial indication of the influence of the 525 

patient-provider relationship on technology usage behavior, future studies should be used to 526 

determine the strength of this influence. 50 On the other hand, for Josh, the combination of 527 
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technical error and lack of meaning in his goals contributed to discontinuing the app usage. This 528 

finding shows that participants’ goal-setting success was related to user experience with the app. 529 

If participants face difficulties to use the app interface, they may abandon the goal-tracking 530 

exercise altogether, as demonstrated in Josh’s story. In sum, the factors such as the patient-531 

provider relationship, and app user experience can play an important role in a patient's decision 532 

to continue/discontinue a goal-oriented app.  533 

Another important study finding that emerged from the interview data is the importance of 534 

meaningful goal-setting for an effective behavior change intervention. Hence, when setting 535 

patients’ goals, a strong focus on patient's perception of the meaningfulness or fit of the goal in 536 

their daily lives should be accounted for. Because this meaningfulness of the goal can not only 537 

influence behavior change as well as it can influence patients’ adherence to a newly adopted 538 

technology. 51,52 This goal-oriented conversation between patient-provider should also include an 539 

exploration of goal setting and monitoring tools the patient may already be using such as 540 

calendars, health monitoring devices, or personal phones. Because the study data suggests that 541 

often patients prefer devices/tools that they are familiar with rather than adopting a new tool. 53 542 

Comparison of themes with previous research:  543 

Customizable technologies:  544 

The findings of this article support previous study findings that health technologies are often 545 

discontinued and abandoned because a technology lack features of meaningful customization 546 

which is not part of users’ already existing devices such as personal phones. 53  Additionally, the 547 

study findings suggest that health-related goals change over time for patients with multiple 548 

chronic conditions, and so designing apps that offer patient-driven customization and 549 
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modification techniques will be helpful to repurpose the same technology at multiple time points 550 

of the lifecycle. For example, one patient (Patient #15) shared that their ability to achieve their 551 

goals has changed over time because of emerging health issues but they were unsure how to 552 

modify the goals in the ePRO app. This design feature in the ePRO was intentional based on a 553 

previous exploratory trial of the app (which was under 4 months). 25 In the exploratory trial of 554 

ePRO, it was found that the patients preferred provider consultations while changing their goals, 555 

hence, the app required the providers to change or modify goals on behalf of patients. However, 556 

in this longer pragmatic trial of ePRO, where patients used ePRO for 9-12 months, patients 557 

preferred to change or modify their goals on their own, as demonstrated in the current study 558 

finding. This contradiction may be due to the prolonged use of ePRO; for example, with 559 

prolonged use patients’ confidence in using the app changed which in turn helped them feel like 560 

they could take charge of their goals. This finding demonstrates the importance of longitudinal 561 

evaluation of mHealth apps compared to shorter follow-up time because patients’ confidence, 562 

skills, and health needs from the app change over time which may not be captured in a shorter 563 

trial. 15 564 

For example, previous studies with shorter follow-up periods have identified factors such as 565 

health literacy, motivation, capabilities, and social/environmental structures, social support has 566 

an impact on mHealth engagement; 54,55 however, this study shows that patients’ motivation, 567 

capability, and social/environmental factors change over time. A systematic review on mHealth 568 

intervention for patients with depression supports this finding that patients’ engagement with 569 

intervention changes over time, 56 perhaps because their treatment needs and goals change over 570 

time. This changing needs of patients from their mHealth app intervention and its impact on their 571 

usage behavior is further supported by another study conducted among patients with chronic 572 
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illness. 18 Thus, we need to consider how our technologies can adapt to how users evolve over 573 

time.  574 

Importance of chronic care paradigm shift from self-management to co-management of 575 

chronic conditions:   576 

In the current chronic care paradigm, the task of goal management is often left to patients. 3,57   577 

Our study findings highlight those discussions around goal-oriented care are a one-time 578 

occurrence for study participants which was facilitated by introducing the ePRO app. After 579 

setting goals with patients, providers often leave it up to patients to be responsible for their own 580 

goals. On the other hand, patients do not bring up the topic of goals in their discussion as they 581 

perceive that their providers “are too busy” to attend to patients’ goals, and providers’ time could 582 

be better spent on other condition-related concerns. The study finding reflects that there is a need 583 

for an ongoing conversation between patient-provider about patient-centered goals to ensure the 584 

goals and associated devices/tools are appropriate for the patient's needs and serve the purpose 585 

that the goal/device set out to do. Similarly, the interview data suggests that patients considered 586 

their providers’ enthusiasm for the ePRO intervention important and influenced patients’ interest 587 

in two ways, which are: (a) monitoring of patient data by providers was considered important 588 

and (b) providers’ encouragement to keep using the ePRO app. 58  This finding highlights the 589 

need for further education and training tools for health care providers on how to effectively have 590 

a goal-oriented conversation with patients and within interprofessional teams. 10,59   591 

Strengths:  592 

The descriptive qualitative approach of this research allowed us to identify multiple social-593 

behavioral factors that influenced patients’ enrollment in the study and subsequent 594 
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discontinuation/continuation with the study. Additionally, by using a re-storying method, the 595 

findings were in an interpretive manner, allowing for the identification of nuanced patterns and 596 

interrelationships between identified themes. Furthermore, the longitudinal timeline of the study 597 

(15 months) allowed us to explore the factors that contribute to patients’ usage behavior long 598 

term, which is underexplored in the current literature. 15  Lastly, since Bandura’s SCT has been 599 

widely used to explore an individual’s behavior and action toward health-enhancing behavior, 600 

we were able to compare the findings of the current study with previous literature. 35,36,47,60 For 601 

example, previous studies have identified that patients’ self-efficacy, motivation, capacity, social 602 

and environmental influences, and perceived consequences are impacts patients’ usage behavior 603 

of the mHealth app.  604 

Limitations:  605 

Due to scheduling conflict or loss-to follow-up of participants, we were not able to interview all 606 

participants at both different time points.  As a result, a potential limitation of the study is that 607 

those who participated in the interviews may be unique as compared to those who chose not to. 608 

However, the sample size was too low to assess whether the difference between the two groups 609 

was significant.  However, the interviews that were conducted were in-depth and had rich 610 

information. Furthermore, the patient population represented in this study was recruited from 611 

only three of the six FHTs involved in this study. It is possible some additional findings may 612 

have been generated by looking across all six sites. However, the sample in this study represents 613 

91% of the total participants in the study. As is the case with case study research it is also 614 

possible findings may not be transferable to other models of primary care such as community 615 

health centers or solo practice environments. Furthermore, the participant demography suggests 616 

that the study patient population were less complex and well-resourced meaning on average 617 
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patients had a low number of chronic conditions, had high income and educational attainment 618 

level, which might not be representative of general complex patients. Therefore, the finding of 619 

the study may not be transferable for patients living in resource-poor communities or who have 620 

lower income or education levels. Additionally, the underrepresentation of low-income 621 

individuals is a common occurrence across multiple research studies and requires attention in 622 

study design to facilitate this population’s participation.  61   623 

Conclusion:  624 

In many cases, mHealth or any health innovations will have expected impacts if people use the 625 

innovations as intended. To better predict, explain, and increase the actual usage of innovations, 626 

we need to understand why different target user groups continue or discontinue to use an 627 

innovation. The current study identifies that multi-level factors contribute to complex patients’ 628 

decision to continue/discontinue a goal-oriented app. Additionally, our findings show that there 629 

is a need for ongoing, productive patient-provider interaction to create, modify and change 630 

patients’ goals according to their changing health and social needs. Future research should 631 

consider patients’ social and behavioral contexts while implementing mHealth apps and similar 632 

technological interventions for complex patients.  633 
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