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Abstract

Objective—To assess the feasibility and acceptability of a mobile health platform supporting 

Collaborative Care.

Method—Collaborative Care patients (n = 17) used a smartphone app to transmit PHQ-9 and 

GAD-7 scores and sensor data to a dashboard used by one care manager. Patients completed 

usability and satisfaction surveys and qualitative interviews at 4 weeks and the care manager 

completed a qualitative interview. Mobile metadata on app usage was obtained.

Results—All patients used the app for 4 weeks, but only 35% (n = 6) sustained use at 8 weeks. 

Prior to discontinuing use, 88% (n = 15) completed all PHQ-9 and GAD-7 measures, with lower 

response rates for daily measures. Four themes emerged from interviews: understanding the 

purpose; care manager’s role in supporting use; benefits of daily monitoring; and privacy / security 

concerns. Two themes were user-specific: patients’ desire for personalization; and care manager 

burden.

Conclusions—The feasibility and acceptability of the mobile platform is supported by the high 

early response rate, however attrition was steep. Our qualitative findings revealed nuanced 

participant experiences and uncovered some concerns about mobile health. To encourage 

retention, attention may need to be directed toward promoting patient understanding and provider 

engagement, and offering personalized patient experiences.
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1. Introduction

Mobile health tools have generated considerable enthusiasm among researchers and clinical 

leaders, as they offer features that may support a range of activities that contribute to 

healthcare delivery for chronic health conditions, including common mental disorders [1–4]. 

However, technology-based interventions deployed as standalone interventions have low 

uptake and may be less effective than those paired with human support [5–9], and are thus 

unlikely to fulfill the potential to transform healthcare delivery. To maximize impact on care 

delivery and patient outcomes, mobile tools need to be embedded into effective clinical care 

models, such as the Collaborative Care model [10].

Collaborative Care is an approach to delivering care for depressive and anxiety disorders 

using a team-based care model. This approach, supported by > 80 randomized trials, is twice 

as effective as usual depression care and has now been widely disseminated [11,12]. 

Essential principles of Collaborative Care include a patient-centered, population-based 

approach, and the delivery of measurement-based care [13,14]. Health information 

technologies that support these principles, such as a patient registry, are integral to the 

delivery of Collaborative Care, and recently, automated symptom monitoring by interactive 

voice response systems has been investigated [15]. To date, the technologies typically have 

consisted of clinician-facing tools [10,16]. Because Collaborative Care is a patient-centered 

approach that seeks to inform and activate patients to improve self-management, the use of a 

patient-facing mobile tool is a logical extension of the Collaborative Care model [10,17].

Research on mobile tools to support depression care has occurred in a variety of settings, 

however little is known about the experiences of patients and care providers using these 

tools and these studies have not deployed mobile tools within Collaborative Care [8,18,19]. 

Potential benefits include improving patient engagement through education and automated 

reminders and improving patient satisfaction with a convenient, asynchronous method for 

patient-provider communication. Patients and providers may benefit from timely remote 

symptom monitoring to drive measurement-based care, thus improving quality of care. 

Providers may benefit by reducing time obtaining and documenting symptom measures and 

reducing time-consuming synchronous telephone outreach. However, new technologies also 

may be disruptive to clinicians’ workflows and could increase clinician cognitive load and 

time burden from accessing, reviewing and responding to patient-generated data.

We conducted a pilot study of a mobile health system that consisted of a patient-facing 

smartphone application (“app”) that transmitted patient-reported data to a depression care 

manager via an online dashboard for patients in a Collaborative Care program. The purpose 

of the study was to assess the feasibility, acceptability, and fit of the mobile health platform 

with the Collaborative Care workflow.
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2. Methods

2.1. Site and participants

The study was conducted in a primary care clinic affiliated with the University of 

Washington that offers Collaborative Care services for patients with depression and anxiety. 

The Collaborative Care program, described previously [20], was operational for nearly three 

years prior to the study. English-speaking adults receiving treatment for a depressive or 

anxiety disorder from one care manager employed by the University of Washington clinic 

were eligible for the study. Exclusion criteria included active suicidality or a current 

diagnosis of dementia, substance dependence, bipolar disorder, or a psychotic disorder.

2.2. Mobile platform

The mobile health platform was furnished by Ginger.io and included a smartphone app 

(available for iPhone or Android devices) for patients and a web-based provider dashboard. 

The mobile app provided patients with notifications to complete regular clinical surveys, 

occasional satisfaction surveys, and health tips approximately 3–4 times per week. The 

health tips were selected from tips used in a recent trial of depression apps [8,21] and 

included suggestions for managing depressed mood such as self-care activities (e.g., healthy 

eating, pleasant activities) or managing challenges (e.g., meditation, finding balance). Table 

1 lists the survey schedule for the clinical measures and satisfaction surveys. Smartphone 

sensor data was collected passively to assess movement (all participants) and 

communication patterns (Android users only). The provider dashboard offered several 

views, which included a list of all patients using the app and an individual patient view with 

all data submitted via the app and a graphing feature to visualize responses to measures over 

time. The platform flagged participants who were persistently symptomatic based on patient 

self-report, were isolated based on movement and communication patterns, reported 

thoughts of self-harm, reported medication concerns or ran out of medications, or requested 

an outreach call from the care manager.

2.3. Procedure

All study procedures were conducted remotely. The study was approved by the University of 

Washington Institutional Review Board. At the start of recruitment, the care manager 

reviewed all patients on her active caseload to identify patients who were ineligible based on 

the clinical exclusion criteria described above. Weekly during the 6-week recruitment 

period, she also reviewed patients newly enrolled in Collaborative Care for potential 

eligibility. All patients who did not meet clinical exclusion criteria (n = 54) received a letter 

describing the study and were offered the opportunity to opt out of contact. The opt-out 

method yields higher enrollment and less sampling bias than an opt- in strategy [22]. 

Recruitment activities were conducted by the research team who attempted to contact all 

individuals who did not opt out (n = 53) and were successful in reaching most (n = 38) to 

inform them about the study, answer questions, and obtain informed consent (Supplementary 

figure). Interested participants received an email with highlights of the informed consent and 

once they had agreed to participate, the act of downloading and installing the phone app 

signified their consent to participate in the project. Due to the remote nature of the study, a 

waiver of written consent was obtained. Participants received a brief description of the app 
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and contact information for the study team should they experience any technical difficulties. 

After installing the app, participants completed a brief demographic survey (e.g., age group, 

gender, race/ethnicity, education, employment). An open-ended semi-structured telephone 

interview was conducted 4 weeks after the participant installed the app. At that time, 

participants were encouraged to continue using the app for 8 to 12 weeks total. A semi-

structured interview with the care manager was conducted following completion of patient 

data collection. Interviews assessed participants’ general experiences using the mobile 

system, their perceptions of its contribution to their care, and satisfaction with specific 

features of the system. No compensation was provided to participants for using the system; 

however, a $50 gift card was provided following completion of the research interview. After 

the study was underway, the platform was scheduled to undergo changes in the features on 

the mobile app and the provider dashboard was reconfigured, thus the follow-up interval was 

truncated. The earliest enrolled participants had access for 12 weeks, and those who enrolled 

later had access for 8 to 12 weeks based on enrollment date. Data was also obtained from the 

University of Washington’s Care Management Tracking System, which is a patient registry 

that tracks individuals’ treatment history and includes the dates of all care management 

contacts and the associated symptom scores on validated measures (the PHQ-9 [23] for 

depressive symptoms and the GAD-7 [24] for anxiety symptoms). This information was 

used to characterize the study population by determining how long participants had been 

engaged in Collaborative Care prior to enrolling in this study and describing the severity of 

participants’ depressive and anxiety symptoms at the initiation of treatment.

2.4. Study outcomes

We employed a concurrent triangulation design comprised of mixed quantitative and 

qualitative methods to assess patients’ use of and experience with the mobile app, as well as 

the care manager’s experience with the system [25]. This method allowed us to compare and 

integrate the results of our quantitative and qualitative analyses to generate complementary 

data about the feasibility and acceptability for patients and for the care manager.

2.4.1. Quantitative—All responses that participants submitted through the patient app 

were time-stamped. Passive data on location and communication were aggregated daily. To 

assess overall use of the app, we determined the date of last PHQ-9 or GAD-7 response, date 

of last passive data submission, and defined the last day of app use as the latter of these 

dates. We calculated the proportion of surveys returned for each type of measure: daily 

surveys of mood and medication (for patients taking psychotropic medications) and weekly 

PHQ-9 and GAD-7. Participants completed the developer’s product feedback survey rated 

on a 6-point Likert scale and a measure of technology obtrusiveness rated on a 7- point 

Likert scale (see Table 3 for item wording).

2.4.2. Qualitative—Interviews were audio recorded, professionally transcribed and 

checked for accuracy. Using directed content analysis [26], a priori codes were identified 

and refined during the initial coding of a subset of patient interviews (n = 3) by 3 members 

of the team (AMB, MIS, RHG). These focused on understanding patients’ overall 

experience using the app including perspectives on sharing mental health data through 

mobile devices, patients’ understanding of the app’s purpose, and their perceptions of the 
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app’s impact on their mental health and on their healthcare. An analogous set of codes was 

developed for the care manager interview. A codebook was generated and two team 

members (MIS, RHG) then coded all transcripts and any discrepancies were identified and 

resolved in team meetings.

3. Results

3.1. Participants

Of 38 individuals contacted by the research team, 6 people were ineligible because they did 

not have an Android or iPhone and 14 declined participation, most commonly citing being 

too busy, although 2 individuals declined due to concerns about the passive data collection. 

Overall, 18 individuals consented, downloaded, and used the app; however, one of these 

individuals completed treatment concurrently with study enrollment and therefore was 

determined to be ineligible due to discontinuation of services in the Collaborative Care 

program (Supplementary figure). Among the final sample of 17 participants, most were 

female (n = 10; 59%), white (n = 16; 94%), and had received Collaborative Care services for 

> 180 days (n = 11; 65%; see Table 2).

3.2. Patient app use

All participants used the app for the first 4 weeks, however only 6 participants (35%) 

continued use through 8 weeks (Supplementary table). Participants responded to most self-

report measures during the time they used the app. Prior to discontinuing use, the response 

rate for weekly PHQ-9 and GAD-7 scales ranged from 86 to 100% with 88% of participants 

(n = 15) completing all measures. Compared to the weekly measures, the response rate was 

more variable for daily measures of mood. Before discontinuing use, the rate of completion 

was 61–100% for the modified PHQ-2 and 18–96% for the subjective units of distress scale, 

with 15 participants (88%) completing more than half of the latter measure. Among the 6 

participants taking psychotropic medications, the response rate to the medication survey 

ranged from 30 to 67%.

3.3. Patient app usability, acceptability and satisfaction

Due to the small number of participants using the app at Weeks 8 and 12, we report results 

from Week 4 only. All participants who responded reported that the app was easy to use and 

the amount of time was reasonable (Table 3). Perceptions of the impact of the app varied. 

The majority of participants reported overall satisfaction with the app (n = 10/13; 77%) and 

thought the app was useful (n = 11/16; 69%). Nearly half of participants reported feeling 

more connected to their doctor (n = 6/13; 46%) or more confident in managing their mental 

health (n = 6/13; 46%). Only a few participants endorsed overtly negative views of the app, 

such as feeling embarrassed (n = 2/16; 13%), but many (n = 9/16; 56%) were neutral on 

whether the app kept their information private.

3.4. Qualitative feedback

Four major themes emerged from both patients and the care manager: 1) understanding the 

purpose of the system; 2) benefits of daily monitoring; 3) the care manager’s role in 

reinforcing app use; and 4) privacy, confidentiality and security concerns. Two additional 
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themes were user-specific: 5) patients’ desire for more personalized features; and 6) the care 

manager’s burden using the system (Table 4).

3.4.1. Theme 1. Understanding the purpose of the system—The care manager 

readily saw the value the mobile platform offered to her and the patients she cared for. In 

contrast, patients expressed varying levels of understanding of the app’s purpose. They had a 

general understanding that the app collected self-report and passive data and that this 

information was shared with the clinician. However, most patients could not accurately 

recall specific information about the type of passive data collected. One patient noted that it 

was unclear whether the app was intended to help people in crisis. Limited patient 

understanding did not translate into shorter duration of app use (Table 4).

3.4.2. Theme 2. Benefits of daily monitoring—Despite variable understanding of 

the app, patients believe that using the app to monitor symptoms caused them to become 

more mindful of their symptoms (Table 4). This increased awareness of mood allowed them 

to be more proactive in their coping, although this awareness was received by some with 

ambivalence. The care manager also felt that monitoring mood more frequently than once or 

twice a month was beneficial. The platform’s alerts, generated mainly in response to daily 

surveys, were viewed favorably by the care manager in comparison to the existing registry 

system that identifies people who have not improved after 10 weeks of treatment.

3.4.3. Theme 3. The care manager’s role in reinforcing app use—Patients’ 

increased awareness of their mental health would not have been sufficient to sustain use for 

some patients in the absence of care manager involvement (Table 4). Many patients felt that 

the care manager’s response to the data they submitted enhanced their care, although a few 

noted that the data was not well-integrated into their care. The care manager echoed 

patients’ statements that the app enhanced the care she provides. Patients speculated about 

how the app may detract from care, although notably nobody indicated that these concerns 

were realized.

3.4.4. Theme 4. Privacy, confidentiality, and security—Patients felt the data they 

submitted was not entirely secure (Table 4). However, they did not believe that the 

information reported in the app was too personal and therefore the potential for a data breach 

was not a major concern. Patients were comfortable sharing information about their mental 

health symptoms through the app, and the care manager’s access to their information was 

frequently cited as promoting this comfort. Some patients, however, wished to have a better 

understanding about who else had access to their health information, as well as the ability to 

control such access. The care manager recalled that some patients felt that the notifications 

the app sent were insufficiently discrete.

3.4.5. Theme 5. Patients’ desire for more personalized features—Patients 

wanted to customize the app to meet their individual needs, for example, by adjusting the 

timing of prompts, the types of symptoms they were reporting on, or the frequency or 

content of health tips. Some participants appreciated the badges and reinforcements they 

received when they completed their check-in surveys, whereas others felt patronized by the 

motivational language, again suggesting a need to tailor the language to individuals’ tastes. 
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Participants desired a more individualized app experience that included directly visualizing 

their own data, having tailored interventions based on their current states, i.e., just-in-time 

adaptive interventions, or annotating standardized scores with personal diary-style notes.

3.4.6. Theme 6. Care manager’s burden—For the care manager, the benefits of the 

mobile platform were balanced against its burdensomeness. Potential burdens included time 

and the cognitive demands of filtering patient-reported data to identify the information she 

needed. Neither of these potential burdens was realized. The care manager found some 

efficiencies in having access to patient-reported data paired with clinically-useful alerts 

which allowed her to meet patients’ desire for more services with minimal investment of her 

time or effort. Nevertheless, the need to access a separate system was burdensome.

4. Discussion

Our findings support the feasibility and acceptability of a mobile health platform as an 

adjunct to team-based Collaborative Care for primary care patients with depression and 

anxiety. We observed high levels of patient satisfaction in the quantitative evaluation and a 

high initial response rate, with 88% of people completing all weekly symptom measures and 

good response to daily mood measures prior to discontinuing use of the app. This level of 

patient engagement is promising for supporting effective measurement-based depression 

care and is comparable to, or higher than some other studies of app-based symptom 

monitoring in specialty care settings with patients with schizophrenia and bipolar disorder 

[27,28]. Similar to these tools, and in contrast to numerous smartphone-based mood 

monitoring tools [8], this platform facilitated symptom reporting to care providers. Our 

results are in line with the literature suggesting that patient engagement in mobile tool use is 

greater and attrition is lower for tools that are supported by healthcare providers [6]. The 

care manager’s relationship with the patient and support for the use of the mobile platform 

emerged as key facilitators of patients’ use of the tool. For patients, sharing symptom data 

with their care manager was valued highly.

The high response rate achieved in the initial weeks was not maintained over time. Due to a 

change in the platform that the developers introduced, the duration of patient access to the 

app was shortened from 12 weeks to 8 weeks, which appeared to affect ongoing use. Our 

qualitative findings also revealed some ambivalence and nuance in patients’ experiences that 

may in part account for the observed patterns of use and which provide important insights 

into areas for improvement. For developers and researchers, this highlights the value of a 

mixed methods approach to evaluation of mobile health tools as brief surveys of usability 

and satisfaction may not detect more complex responses that are important for sustaining use 

over time.

Lack of personalization emerged as an important factor for many patients who expressed a 

strong interest in a more individualized experience. Some of the desired customizations are 

relatively straight-forward (e.g., selecting the timing of notifications, choosing which 

symptoms to report, or receiving a summary or graph of one’s own symptoms). Some 

patients were also interested in annotating their symptom scores with explanatory comments 

or notes, or overlaying multiple data streams (to look concurrently at symptoms and 
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adherence). However, other personalized features require the development of novel 

algorithms (e.g., targeting health tips based on symptom profile, offering real-time adaptive 

interventions based on symptoms in the moment, or suggesting self-management strategies 

or micro-interventions that are responsive to patient preferences). Our results demonstrate 

that patient interest in such advanced tools matches the enthusiasm of scientists for 

developing novel behavioral intervention methods [29].

Few patients in this study considered privacy and data security as significant issues, although 

it is plausible that these concerns may be more important as barriers to initial use than 

ongoing use among people who initiate use. Our results are consistent with prior research 

demonstrating that patients with negative views of their health are more comfortable sharing 

personal health information [30], which has led to calls for more coordinated regulations to 

protect patient privacy [31]. Past research has revealed that patients may withhold 

information due to concerns about electronic transmission of health data [30], however our 

results did not bear this out. Some patients did express uncertainty about privacy and 

security issues including what types of data, who has access, and how the data is used.

Despite receiving consistent written and verbal information about the app from the research 

team and accepting the user license, after 4 weeks of use, patients varied considerably in 

their understanding of the app’s functions and how it fit into their healthcare. While many 

participants had a good understanding of the system and the care manager’s use of their 

information, others had misconceptions about the data collected or were uncertain about its 

purpose. For example, one of our participants noted it was unclear whether this app was 

intended for crisis management. This finding underscores the importance of providing 

thorough education about technology-enabled services when introducing them and also 

following up to monitor patients’ understanding over time. Certain features may also 

promote patients’ understanding, such as providing patients with access to summaries or 

graphs that mirror the information that clinicians receive. Patient education about health 

technologies is important for addressing the ‘digital divide’ in healthcare and this will be 

particularly relevant when implementing tools in routine care settings with patients who are 

likely to be less motivated and have lower educational attainment than our study participants 

[32–35].

Patients and the care manager valued the ability to aggregate data in ways that were 

clinically meaningful and felt that the systems’ ability to track patient-reported outcomes 

served this purpose, although patients desired improvements in visualizing their data. The 

value of passively collected data was viewed more speculatively although both patients and 

the care manager expressed openness to incorporating such data into care into the future. To 

realize such potential, developers will need to address concerns about transparency in data 

privacy and security as well as generate more advanced analytics in collaboration with 

patients and clinicians.

Although revealing, the findings of this pilot trial should be viewed within the context of 

certain limitations. Study participants were recruited from a single clinic site over a 6-week 

period of time. Participants were primarily white, well-educated, employed urban- dwellers 

who were in or nearing remission of their symptoms of depression and anxiety and many 
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had been receiving Collaborative Care services for over 6 months. While this affords an 

important perspective on the potential for the app over an episode of care for patients in this 

Collaborative Care program, patient experiences may differ among acutely depressed 

patients, patients who are less engaged in care, or underserved patients who may have less 

trust in healthcare providers or in the role for technology. Although our study does not 

address questions of how to incorporate mobile tools into the care of underserved patient 

groups, our approach and findings can help inform future research in this important area. 

The context of the research study may have promoted greater use of the app than would be 

true in a naturalistic setting, although unlike some studies of smartphone tools, our study did 

not provide study devices to participants or offer financial incentives for app use. Although 

initial uptake and use of the app was high in the first four weeks, attrition was steep 

thereafter. Because the qualitative interviews were conducted at Week 4, we do not know 

participants’ reasons for discontinuing app use. Our data on use should be viewed with 

caution given that the duration of participants’ access to the app was not constant across the 

study. Our qualitative findings suggest several domains that may have contributed to 

discontinuation including variability in participants’ understanding the purpose of the app, 

lack of personalization or graphs of progress, and uncertainty about data security. 

Understanding reasons for discontinuation is an important area for future research given that 

retention over time is crucial for longitudinal management of chronic conditions, yet high 

attrition is common with many technology-based depression interventions [6,9,21]. Another 

critical area for future research is assessment of the impact of mobile health tools on the 

outcomes of patients who are acutely depressed. Because most patients in this pilot study 

were at or nearing remission, we were unable to address this key area.

Our findings point to the need to identify strategies to educate patients and providers on 

mobile and patient-facing tools and develop methods to aggregate and summarize the 

information that is responsive to the needs of both patients and clinicians. Whereas emerging 

research is revealing that electronic medical records may have unintended effects on patient-

provider communication and relationships [36,37], our research provides an example of how 

a mobile platform that includes a patient-facing tool may enhance and extend the therapeutic 

relationship between patients and their provider. Developing a better understanding of how 

digital health tools can support effective patient-provider communication is an important 

area for future research.

Mobile health tools are acceptable to patients and providers and can be paired with effective 

clinical care models, as we demonstrated for Collaborative Care. To support effective 

depression care, a mobile health tool will need to sustain the high level of engagement we 

achieved in the initial weeks of this pilot project. To optimize such uptake, attention needs to 

be directed both to the design of the technology, how it is introduced to patients and 

embedded into the service delivery model, and how care providers can integrate the tool into 

ongoing care and reinforce its use.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Table 1

Schedule of surveys.

Administration schedule Measures

Baseline Age

Gender

Race/ethnicity

Education

Employment

Daily Modified PHQ-2

Subjective Units of Distress Scale

Medication use

Outreach request

Weekly PHQ-9

GAD-7

Week 4 [8 or 12]
a Technology obtrusiveness

Week 4, 8, 12
b Developer product feedback survey

a
This survey was originally scheduled at Week 4 and 12. When the study timeline was truncated, the Week 12 survey was re-scheduled to Week 8.

b
The Week 12 survey was not administered to participants who had access to the App for fewer than 12 weeks.
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Table 2

Demographic and clinical characteristics of participants.

Characteristic n %

Age

18–24 3 18%

25–34 6 35%

35–44 3 18%

45–54 3 18%

55–64 1 6%

65 + 1 6%

Gender

Male 7 41%

Female 10 59%

Race

White or Caucasian 16 94%

Black or African American 1 6%

Asian/Pacific Islander/Native American/other 0 0%

Ethnicity

Not Hispanic or Latino 17 100%

Hispanic or Latino 0 0%

Employment status

Employed 11 65%

Student 3 18%

Retired or homemaker 0 0%

Unemployed or unable to work 3 18%

Education

Less than high school 0 0%

High school or GED 1 6%

Some college 3 18%

Bachelor’s degree 10 59%

Graduate or professional degree 3 18%

Phone type

Android 7 41%

iPhone 10 59%

Time in treatment prior to study start

0–30 days 2 12%

31–60 days 1 6%

60–90 days 0 0%

90–180 days 3 18%

180–365 days 4 24%

> 365 days 7 41%

PHQ-9 score at start of treatment
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Characteristic n %

0–4 5 29%

5–9 7 41%

10+ 5 29%

GAD-7 score at start of treatment

0–4 6 35%

5–9 0 0%

10+ 11 65%

PHQ-9 score at study start

0–4 10 59%

5–9 6 35%

10+ 1 6%

GAD-7 score at study start

0–4 11 65%

5–9 6 35%

10+ 0 0%

Any psychotropic medication at study start

No 11 65%

Yes 6 35%

Gen Hosp Psychiatry. Author manuscript; available in PMC 2019 May 13.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Bauer et al. Page 16

Ta
b

le
 3

A
cc

ep
ta

bi
lit

y 
an

d 
sa

tis
fa

ct
io

n 
w

ith
 th

e 
sm

ar
tp

ho
ne

 a
pp

 a
t W

ee
k 

4.

St
ro

ng
ly

 d
is

ag
re

e/
di

sa
gr

ee
/s

om
ew

ha
t 

di
sa

gr
ee

N
eu

tr
al

St
ro

ng
ly

 a
gr

ee
/a

gr
ee

/s
om

ew
ha

t 
ag

re
e

n
%

n
%

n
%

T
hi

s 
te

ch
no

lo
gy

 r
eq

ui
re

s 
lit

tle
 e

ff
or

t t
o 

us
e

0
0%

0
0%

16
10

0%

T
hi

s 
te

ch
no

lo
gy

 w
as

 e
as

y 
to

 le
ar

n 
ho

w
 to

 u
se

0
0%

0
0%

16
10

0%

T
hi

s 
te

ch
no

lo
gy

 is
 r

el
ia

bl
e

0
0%

2
13

%
14

88
%

T
hi

s 
te

ch
no

lo
gy

 is
 u

se
fu

l
1

6%
4

25
%

11
69

%

T
hi

s 
te

ch
no

lo
gy

 k
ee

ps
 m

y 
in

fo
rm

at
io

n 
pr

iv
at

e
0

0%
9

56
%

7
44

%

T
hi

s 
te

ch
no

lo
gy

 v
io

la
te

s 
m

y 
pe

rs
on

al
 s

pa
ce

15
94

%
1

6%
0

0%

T
hi

s 
te

ch
no

lo
gy

 f
its

 in
to

 m
y 

da
ily

 a
ct

iv
iti

es
1

6%
4

25
%

11
69

%

T
hi

s 
te

ch
no

lo
gy

 r
eq

ui
re

s 
m

e 
to

 le
ar

n 
a 

ne
w

 r
ou

tin
e

9
56

%
5

31
%

2
13

%

If
 m

y 
he

al
th

 d
ec

lin
es

 I
 c

an
 n

o 
lo

ng
er

 u
se

 th
is

 te
ch

no
lo

gy
13

81
%

3
19

%
0

0%

T
hi

s 
te

ch
no

lo
gy

 r
ed

uc
es

 th
e 

nu
m

be
r 

of
 v

is
its

 I
 h

av
e 

w
ith

 h
ea

lth
ca

re
 p

ro
vi

de
rs

5
31

%
9

56
%

2
13

%

T
hi

s 
te

ch
no

lo
gy

 p
os

iti
ve

ly
 im

pa
ct

s 
m

y 
re

la
tio

ns
hi

ps
 w

ith
 f

am
ily

 a
nd

 f
ri

en
ds

4
25

%
9

56
%

3
19

%

U
si

ng
 th

is
 te

ch
no

lo
gy

 m
ea

ns
 th

at
 I

 a
m

 n
o 

lo
ng

er
 in

de
pe

nd
en

t
15

94
%

1
6%

0
0%

U
si

ng
 th

is
 te

ch
no

lo
gy

 c
au

se
s 

m
e 

em
ba

rr
as

sm
en

t
14

88
%

0
0%

2
13

%

T
he

 G
in

ge
r.i

o 
ap

p 
is

 e
as

y 
to

 u
se

0
0%

13
10

0%

T
he

 ti
m

e 
re

qu
ir

ed
 to

 a
ns

w
er

 q
ue

st
io

ns
 in

 th
e 

G
in

ge
r.i

o 
ap

p 
is

 r
ea

so
na

bl
e

0
0%

13
10

0%

G
in

ge
r.i

o 
he

lp
s 

m
e 

fe
el

 m
or

e 
co

nn
ec

te
d 

to
 m

y 
do

ct
or

 o
r 

ca
re

 te
am

7
54

%
6

46
%

G
in

ge
r.i

o 
he

lp
s 

m
e 

fe
el

 li
ke

 m
y 

ca
re

 te
am

 u
nd

er
st

an
ds

 a
nd

 r
es

po
ns

e 
to

 m
y 

un
iq

ue
 n

ee
ds

7
54

%
6

46
%

G
in

ge
r.i

o 
he

lp
s 

m
e 

fe
el

 m
or

e 
co

nf
id

en
t t

ha
t I

 a
m

 a
bl

e 
to

 m
an

ag
e 

m
y 

m
en

ta
l h

ea
lth

 c
on

di
tio

n
7

54
%

6
46

%

G
in

ge
r.i

o 
he

lp
s 

m
e 

fe
el

 I
 a

m
 a

bl
e 

to
 b

e 
m

or
e 

op
en

 a
nd

 h
on

es
t a

bo
ut

 h
ow

 I
 a

m
 f

ee
lin

g
5

38
%

8
62

%

I 
am

 s
at

is
fi

ed
 w

ith
 th

e 
ov

er
al

l G
in

ge
r.i

o 
ex

pe
ri

en
ce

3
23

%
10

77
%

Gen Hosp Psychiatry. Author manuscript; available in PMC 2019 May 13.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Bauer et al. Page 17

Ta
b

le
 4

C
ar

e 
m

an
ag

er
 a

nd
 p

at
ie

nt
s’

 p
er

ce
pt

io
ns

 o
f 

th
e 

m
ob

ile
 h

ea
lth

 s
ys

te
m

.

ID
D

ay
s 

of
 a

pp
 

us
e/

da
ys

 a
pp

 
av

ai
la

bl
e

Q
uo

te

T
he

m
e 

1.
 U

nd
er

st
an

di
ng

 th
e 

pu
rp

os
e 

of
 th

e 
sy

st
em

C
M

N
/A

It
 g

iv
es

 u
s 

a 
da

ily
 in

si
gh

t i
nt

o 
ho

w
 o

ur
 p

at
ie

nt
s 

ar
e 

do
in

g 
so

 th
at

 w
he

n 
w

e 
se

e 
th

em
, w

e 
ca

n 
re

al
ly

 f
oc

us
 o

ur
 e

ff
or

ts
 o

n 
w

ha
t’

s 
re

al
ly

 c
om

in
g 

up
 a

s 
im

po
rt

an
t o

r 
w

ha
t r

ea
lly

 a
re

 
th

e 
ou

ts
ta

nd
in

g 
sy

m
pt

om
s 

th
at

 w
e 

ne
ed

 to
 b

e 
ta

rg
et

in
g 

in
 s

uc
h 

a 
br

ie
f 

fo
llo

w
-u

p 
vi

si
t w

ith
 th

em
. ‘

C
au

se
 m

os
t p

at
ie

nt
s 

I 
on

ly
 s

ee
 f

or
 h

al
f 

an
 h

ou
r 

ev
er

y 
tw

o 
w

ee
ks

 w
hi

ch
 is

 s
o 

sh
or

t. 
So

 I
 th

in
k 

it’
s 

de
si

gn
ed

 to
 h

el
p 

fo
cu

s 
th

os
e 

in
te

ra
ct

io
ns

, b
ut

 a
ls

o 
I 

th
in

k 
to

 g
iv

e 
pa

tie
nt

s 
a 

se
ns

e 
ov

er
 ti

m
e 

of
 h

ow
 th

ey
’r

e 
ac

tu
al

ly
 d

oi
ng

 o
bj

ec
tiv

el
y,

 ‘
ca

us
e 

so
 m

uc
h 

of
 th

e 
tim

e 
w

e 
as

k 
th

em
, i

t’
s 

co
m

in
g 

ou
t o

f 
w

ha
te

ve
r 

th
e 

cu
rr

en
t e

m
ot

io
na

l s
ta

te
 is

 v
er

su
s 

w
ha

t’
s 

re
al

ly
 th

e 
w

ho
le

 p
ic

tu
re

.

P1
4

65
/7

2
M

y 
un

de
rs

ta
nd

in
g 

of
 it

 is
 th

at
 it

’s
 s

up
po

se
d 

to
 n

um
be

r 
on

e,
 b

e 
a 

to
ol

 f
or

 m
e 

to
 k

in
d 

of
 k

ee
p 

tr
ac

k 
of

 th
at

 in
fo

rm
at

io
n 

m
ys

el
f.

 I
t h

el
ps

 m
e 

th
in

k 
ab

ou
t t

ha
t d

ay
 to

 d
ay

 w
he

n 
no

rm
al

ly
 I

 w
ou

ld
 n

ot
 b

e 
th

in
ki

ng
 a

bo
ut

 it
. I

t a
ls

o 
he

lp
s 

m
y 

ca
re

 p
ro

vi
de

rs
 to

 h
av

e 
so

m
e 

of
 th

e 
in

fo
rm

at
io

n 
th

at
 th

ey
 m

ay
 n

ot
 b

e 
ab

le
 to

 g
et

 o
n 

a 
da

ily
 b

as
is

. I
’m

 a
ss

um
in

g 
th

at
 it

 
se

nd
s 

it 
to

 th
em

, a
nd

 th
en

 it
 k

in
d 

of
 c

re
at

es
 a

 c
ha

rt
 f

or
 th

em
 o

r 
a 

gr
ap

h 
th

at
 h

el
ps

 th
em

 k
ee

p 
tr

ac
k 

of
 m

y 
re

sp
on

se
s 

so
 th

at
 th

ey
 h

av
e 

a 
be

tte
r 

id
ea

 o
f 

an
y 

up
s 

an
d 

do
w

ns
 in

 th
e 

tim
e 

th
at

 w
e’

re
 n

ot
 in

iti
al

ly
 m

ee
tin

g.

P0
1

71
/8

4
I 

w
as

 th
in

ki
ng

 th
at

 it
 w

as
 tr

ac
ki

ng
 th

e 
co

rr
el

at
io

n 
be

tw
ee

n 
m

y 
so

ci
al

 m
ed

ia
 u

se
 a

nd
 e

m
ai

l a
nd

 a
ll 

of
 th

os
e 

th
in

gs
 a

nd
 h

ow
 th

at
 b

eh
av

io
r 

af
fe

ct
s 

m
y 

fe
el

in
gs

 k
in

d 
of

 a
nd

 h
ow

 
m

uc
h 

I’
m

 m
ay

be
 u

si
ng

 m
y 

ph
on

e 
an

d 
ho

w
 th

at
 -

 I
 d

on
’t

 k
no

w
 -

 th
e 

nu
m

be
r 

of
 te

xt
 m

es
sa

ge
s 

I’
m

 s
en

di
ng

 o
r 

re
ce

iv
in

g 
an

d 
ho

w
 th

at
 a

ff
ec

ts
 m

y 
at

tit
ud

e 
an

d 
m

y 
qu

al
ity

 o
f 

lif
e

P1
7

53
/6

1
So

 I
 d

on
’t

 k
no

w
 w

ha
t a

ll 
th

e 
go

al
s 

of
 th

e 
ap

p 
ar

e.
 B

ut
 if

 it
 w

er
e 

a 
go

al
 o

f 
th

e 
ap

p 
to

 p
ro

vi
de

 im
m

ed
ia

te
 h

el
p 

in
 te

rm
s 

of
 s

om
e 

cr
is

is
, t

he
n 

yo
u 

pr
ob

ab
ly

 w
an

t t
o 

m
ak

e 
th

at
 a

 li
ttl

e 
bi

t m
or

e 
cl

ea
r.

P0
5

83
/8

4
I 

do
n’

t k
no

w
…

 I
 d

on
’t

 h
av

e 
an

y 
un

de
rs

ta
nd

in
g 

of
 it

. I
t s

ee
m

s 
lik

e 
it’

s 
so

m
e 

ki
nd

 o
f 

lo
ng

 te
rm

 m
on

ito
ri

ng
 o

f 
m

oo
d 

w
hi

ch
 h

el
ps

 in
te

rv
en

tio
ns

 a
nd

 s
ol

ut
io

n.
 B

ut
 I

 d
on

’t
 r

ea
lly

 
kn

ow
 th

e 
pu

rp
os

e 
of

 it
.

T
he

m
e 

2.
 B

en
ef

its
 o

f d
ai

ly
 m

on
ito

ri
ng

P0
7

45
/8

4
I 

fe
el

 li
ke

 th
at

’s
 a

 g
oo

d 
re

m
in

de
r 

to
 b

e 
m

or
e 

m
in

df
ul

.

P0
4

56
/8

4
w

he
th

er
 y

ou
 li

ke
 it

 o
r 

no
t, 

it 
ke

ep
s 

it 
cu

rr
en

t a
nd

 in
 y

ou
r 

fa
ce

 a
nd

 it
 m

ak
es

 y
ou

 d
o 

th
in

gs
 o

r 
th

in
k 

ab
ou

t t
hi

ng
s 

- 
ac

tu
al

ly
 a

ls
o 

do
 th

in
gs

C
M

N
/A

<
 O

ur
 r

eg
is

tr
y 

>
 d

oe
s 

th
e 

PH
Q

-9
 b

ut
 it

 is
 o

n 
a 

tw
o 

w
ee

k 
ba

si
s 

m
os

tly
 o

r 
w

he
ne

ve
r 

th
ey

 c
om

e 
in

. S
o 

I 
m

ea
n 

I 
lo

ve
 th

at
 p

at
ie

nt
s 

ca
n 

ge
t -

 n
ow

 th
at

 I
 s

ee
 th

at
 it

 d
oe

sn
’t

 e
nd

 u
p 

be
in

g 
lik

e 
th

ey
 n

ee
d 

to
 ta

lk
 to

 u
s 

ev
er

y 
si

ng
le

 d
ay

, I
 lo

ve
 th

at
 th

ey
 c

ou
ld

 te
ll 

us
 r

eg
ul

ar
ly

 h
ow

 th
ey

 w
er

e 
do

in
g

C
M

N
/A

I 
re

m
em

be
r 

I 
ha

d 
on

e 
pa

tie
nt

 w
ho

 h
ad

 r
ea

lly
 h

ig
h 

PH
Q

 w
he

n 
th

ey
 c

am
e 

in
 b

ut
 I

 d
id

n’
t g

et
 a

ny
 a

le
rt

s 
fo

r 
th

em
. A

nd
 I

 w
as

 li
ke

, “
W

el
l, 

w
ha

t’
s 

go
in

g 
on

?”
 A

nd
 I

 w
en

t b
ac

k 
an

d 
lo

ok
ed

 a
nd

 it
 tu

rn
s 

ou
t h

e 
ha

d 
pr

et
ty

 lo
w

 o
r 

m
od

er
at

e 
da

ily
 P

H
Q

s 
or

 d
ai

ly
 m

oo
d 

tr
ac

ks
. A

nd
 I

 a
sk

ed
 h

im
 a

bo
ut

 th
at

 a
nd

 h
e’

s 
lik

e,
 “

O
h,

 I
’m

 ju
st

 h
av

in
g 

a 
ba

d 
da

y 
to

da
y 

w
he

n 
I 

fi
lle

d 
it 

ou
t. 

“ 
So

 it
’s

 li
ke

, o
ka

y,
 th

is
 g

iv
es

 a
 b

et
te

r 
pi

ct
ur

e.
 I

t’
s 

no
t t

ha
t t

he
 w

ho
le

 tw
o 

w
ee

ks
 w

er
e 

te
rr

ib
le

 b
et

w
ee

n 
w

he
n 

I 
sa

w
 y

ou
 -

 I
 s

ee
 y

ou
 n

ow
 a

nd
 I

 s
aw

 y
ou

 la
st

 b
ut

 -
 s

o 
th

at
 k

in
d 

of
 h

el
pe

d 
I 

th
in

k 
ki

nd
 o

f 
to

 h
av

e 
pe

op
le

 d
o 

be
tte

r 
re

po
rt

in
g 

on
 a

 d
ai

ly
 b

as
is

 th
an

 o
n 

a 
- 

w
he

n 
I 

as
ke

d 
th

em
, I

 a
sk

ed
 th

em
 a

bo
ut

 h
ow

 th
ey

 d
id

 f
or

 th
e 

la
st

 tw
o 

w
ee

ks
 a

nd
 

it 
ca

n 
be

 p
re

tty
 s

ke
w

ed

C
M

N
/A

it 
ca

n 
al

er
t i

f 
th

ey
’v

e 
ha

d 
a 

lo
w

 d
ai

ly
 m

oo
d 

tr
ac

ke
r 

fo
r 

a 
co

up
le

 d
ay

s 
in

 a
 r

ow
 o

r 
so

m
et

hi
ng

 s
o 

yo
u 

do
n’

t h
av

e 
to

 w
ai

t a
s 

lo
ng

. S
o 

I 
lik

e 
th

e 
fa

st
er

 a
le

rt
. S

o 
no

, I
 th

in
k,

 g
os

h,
 I

 
th

in
k 

it 
w

as
 h

el
pf

ul

C
M

N
/A

‘C
au

se
 th

at
 a

ct
ua

lly
 c

am
e 

up
 a

s 
a 

fe
w

 a
le

rt
s 

of
 ti

m
es

 I
 w

ou
ld

 c
al

l p
eo

pl
e,

 th
at

 th
ey

’d
 r

un
 o

ut
 o

f 
m

ed
ic

at
io

n.
 A

nd
 th

en
 w

e 
ca

ll 
th

em
 a

nd
 s

ay
, “

L
oo

ks
 li

ke
 y

ou
’r

e 
ou

t, 
do

 y
ou

 n
ee

d 
a 

re
fi

ll?
” 

“O
h 

ye
s,

 I
 d

o.
” 

A
nd

 th
en

 w
e 

w
ou

ld
n’

t h
av

e 
to

 s
ki

p 
se

ve
ra

l d
ay

s 
of

 n
ot

 b
ei

ng
 o

n 
m

ed
ic

at
io

n 
so

 th
at

 w
as

 a
 s

up
er

 h
el

pf
ul

 a
le

rt
 w

ith
 <

 th
is

 p
la

tf
or

m
 >

 th
at

 w
e 

do
n’

t h
av

e 
ot

he
rw

is
e.

T
he

m
e 

3.
 C

ar
e 

m
an

ag
er

 re
in

fo
rc

in
g 

us
e

P0
3

84
/8

4
if

 m
y 

ca
re

 p
ro

vi
de

r 
w

as
 d

ef
in

ite
ly

 k
ee

pi
ng

 u
p 

w
ith

 th
e 

da
ta

 I
 th

in
k,

 y
ea

h,
 I

 w
ou

ld
 d

ef
in

ite
ly

 u
se

 it
. I

f 
th

is
 w

as
 s

om
et

hi
ng

 th
at

 w
as

 ju
st

 li
ke

 I
 d

ow
nl

oa
de

d 
fr

om
 th

e 
ap

p 
st

or
e 

an
d 

it 
w

as
 s

om
et

hi
ng

 th
at

, y
ou

 k
no

w
, i

t w
as

n’
t r

ea
lly

 k
ee

pi
ng

 tr
ac

k 
of

 a
ny

th
in

g,
 li

ke
 it

 w
as

n’
t a

ct
io

na
bl

e 
fo

r 
m

y 
ca

re
 p

ro
vi

de
r 

no
, I

 d
ef

in
ite

ly
 w

ou
ld

n’
t u

se
 it

.

P0
3

84
/8

4
I 

go
t a

 p
ho

ne
 c

al
l r

ig
ht

 a
w

ay
 th

e 
ne

xt
 d

ay
 w

he
n 

I 
sa

id
 th

at
 y

ea
h,

 I
 w

an
te

d 
to

 ta
lk

 to
 m

y 
ca

re
 p

ro
vi

de
r, 

w
ha

te
ve

r. 
So

 y
ea

h,
 s

o 
th

at
 w

as
 r

ea
lly

 h
el

pf
ul

.

Gen Hosp Psychiatry. Author manuscript; available in PMC 2019 May 13.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Bauer et al. Page 18

ID
D

ay
s 

of
 a

pp
 

us
e/

da
ys

 a
pp

 
av

ai
la

bl
e

Q
uo

te

P1
4

65
/7

2
If

 th
er

e 
w

as
 s

om
et

hi
ng

 th
at

 I
 p

er
so

na
lly

 h
ad

 a
 h

ar
d 

tim
e 

sa
yi

ng
 a

bo
ut

 m
y 

fe
el

in
gs

 o
r 

th
e 

w
ee

k 
or

 w
ha

te
ve

r, 
sh

e 
al

re
ad

y 
ha

d 
an

 id
ea

 b
ec

au
se

 I
 h

ad
 a

lr
ea

dy
 p

ut
 in

 s
om

e 
in

pu
t f

or
 

th
at

.

P1
3

37
/7

2
It

 c
ou

ld
 m

ak
e 

m
e 

a 
lit

tle
 m

or
e 

la
zy

 in
 s

ch
ed

ul
in

g 
th

e 
ne

xt
 a

pp
oi

nt
m

en
t b

ec
au

se
 I

 f
ee

l l
ik

e,
 “

O
h 

I 
ha

ve
 th

e 
ap

p.
 I

’m
 c

he
ck

in
g 

in
. I

 f
ee

l l
ik

e 
I’

m
 d

oi
ng

 g
oo

d.
” 

or
, “

I’
m

 h
av

in
g 

a 
gr

ea
tw

ee
k.

 I
 d

on
’t

 n
ee

d 
to

 g
o 

se
e 

so
m

eo
ne

 to
da

y 
or

 th
is

 w
ee

k.
 I

’m
 d

oi
ng

 f
in

e.
” 

So
 I

 d
on

’t
 k

no
w

 if
 th

at
’s

 a
 g

oo
d 

or
 a

 b
ad

 th
in

g.

P0
7

45
/8

4
I 

do
n’

t k
no

w
 if

 th
ey

 e
ve

n 
kn

ew
 I

 w
as

 u
si

ng
 it

C
M

N
/A

T
he

 o
ve

ra
ll 

im
pr

es
si

on
 I

 g
ot

 f
ro

m
 o

ur
 p

at
ie

nt
s 

is
 th

ey
 f

el
t r

ea
lly

 w
el

l-
ca

re
d 

fo
r. 

T
he

y 
fe

lt 
re

m
em

be
re

d 
an

d 
th

at
 w

e 
ar

e 
re

al
ly

 in
ve

st
ed

 in
 w

an
tin

g 
to

 k
no

w
 h

ow
 th

ey
’r

e 
do

in
g 

re
gu

la
rl

y.
 T

ha
t e

ve
n 

if
 w

e 
ca

n 
on

ly
 o

ff
er

 b
ri

ef
 a

m
ou

nt
s 

of
 v

is
its

 p
er

 m
on

th
, w

e 
ca

re
 a

bo
ut

 h
ow

 th
ey

’r
e 

do
in

g

T
he

m
e 

4.
 P

riv
ac

y,
 c

on
fi

de
nt

ia
lit

y,
 a

nd
 s

ec
ur

ity

P1
7

53
/6

1
W

el
l, 

I’
m

 p
re

tty
 le

er
y 

of
 h

av
in

g 
pe

rs
on

al
 in

fo
rm

at
io

n 
ou

t t
he

re
 m

ed
ic

al
ly

 s
pe

ak
in

g,
 b

ut
 I

 m
ea

n,
 I

 d
on

’t
 f

ee
l l

ik
e 

th
is

 r
ea

lly
 p

ar
tic

ul
ar

ly
 in

fr
in

ge
d 

on
 s

om
et

hi
ng

 th
at

 f
el

t l
ik

e 
I 

di
dn

’t
 w

an
t i

t o
ut

 th
er

e.

P0
3

84
/8

4
A

ll 
th

e 
in

fo
rm

at
io

n 
is

 b
ei

ng
 r

un
 b

y 
m

y 
ca

re
 p

ro
vi

de
r 

I 
th

in
k 

th
at

’s
 -

 k
in

d 
of

 o
ut

w
ei

gh
s 

an
y 

pr
iv

ac
y 

is
su

es
, I

 th
in

k.
 I

 d
ef

in
ite

ly
 w

ou
ld

n’
t u

se
 th

is
 if

 it
 w

as
n’

t p
ar

t o
f 

m
y 

ca
re

.

P1
1

42
/7

6
So

m
et

im
es

 I
 w

or
ry

 w
ha

t a
re

 th
e 

re
pe

rc
us

si
on

s 
if

 I
 s

ay
 th

at
 I

’m
 f

ee
lin

g 
pa

rt
ic

ul
ar

 b
ad

 to
da

y.
 W

ha
t h

ap
pe

ns
 if

 I
 a

dm
it 

to
 f

ee
lin

g 
re

al
ly

 b
ad

? 
Is

 s
om

eb
od

y 
go

in
g 

to
 -

 a
re

 th
e 

pa
ra

m
ed

ic
s 

go
in

g 
to

 s
ho

w
 u

p 
at

 m
y 

ho
us

e?
 I

 d
on

’t
 k

no
w

. [
la

ug
hs

] 
I 

gu
es

s 
I 

w
as

n’
t r

ea
lly

 s
ur

e 
w

ha
t w

ou
ld

 h
ap

pe
n 

on
 th

e 
ot

he
r 

en
d,

 w
ha

t I
 w

as
 f

ee
di

ng
 d

at
a 

in
to

 a
nd

 w
ha

t t
he

 
re

sp
on

se
 m

ig
ht

 b
e

P1
6

41
/6

4
I 

w
ou

ld
 n

ee
d 

a 
lo

t m
or

e 
as

su
ra

nc
es

 th
at

 I
 h

ad
 v

er
y 

cl
ea

r 
in

di
ca

to
rs

 a
s 

to
 w

ha
t w

as
 b

ei
ng

 s
ha

re
d 

an
d 

w
ith

 w
ho

, e
xp

lic
itl

y 
w

ho
 h

ad
 a

cc
es

s 
to

 it
. …

 I
 m

ea
n,

 a
s 

m
uc

h 
as

 F
ac

eb
oo

k 
is

 
an

 o
ve

rs
ha

ri
ng

 s
oc

ie
ty

 o
r 

ov
er

sh
ar

in
g 

te
ch

no
lo

gy
, t

he
re

’s
 s

til
l p

re
tty

 g
ra

nu
la

r 
co

nt
ro

ls
 a

ro
un

d 
w

ho
 h

as
 a

cc
es

s 
to

 w
ha

t a
nd

 y
ou

 h
av

e 
a 

lo
t o

f 
ab

ili
ty

 to
 g

o 
in

 a
nd

 lo
ok

 a
t t

ha
t a

nd
 

m
ak

e 
su

re
 th

at
 w

ha
t’

s 
be

in
g 

sh
ar

ed
 is

 u
nd

er
 y

ou
r 

co
nt

ro
l. 

A
nd

 I
 d

id
n’

t f
ee

l l
ik

e 
th

e 
ap

p 
ha

d 
th

at
 k

in
d 

of
 tr

an
sp

ar
en

cy
. …

 S
o 

I 
th

in
k 

as
 a

 p
ro

du
ct

 it
 w

ou
ld

 n
ee

d 
a 

lo
t o

f 
tr

an
sp

ar
en

cy
 a

bo
ut

 th
e 

ac
ce

ss
 to

 in
fo

rm
at

io
n 

an
d 

po
te

nt
ia

lly
 th

e 
ab

ili
ty

 to
 s

hu
t i

t o
ff

. Y
ou

 k
no

w
, o

nc
e 

I’
ve

 -
 it

 w
ou

ld
 b

e 
ni

ce
 f

or
 m

e 
to

 s
ay

, “
N

o,
 th

is
 in

fo
rm

at
io

n 
is

 in
 e

sc
ro

w
 

es
se

nt
ia

lly
 a

nd
 I

 o
w

n 
it 

an
d 

I 
ha

ve
 th

e 
ab

ili
ty

 to
 s

hu
t i

t o
ff

.”

P0
6

44
/8

3
I’

d 
ha

ve
 -

 w
el

l I
 d

on
’t

 k
no

w
 h

ow
 to

 d
o 

th
is

 b
ut

 I
 w

ou
ld

 s
ay

 le
ss

 in
tr

us
iv

e 
no

tif
ic

at
io

ns
. S

om
et

im
es

 I
 h

ad
 m

y 
ph

on
e 

ou
t a

nd
 th

en
 th

e 
sc

re
en

 w
ill

 w
ak

e 
up

 s
ay

in
g,

 “
O

h 
yo

u 
re

ce
iv

ed
 s

om
e 

su
rv

ey
,”

 a
nd

 I
 d

on
’t

 li
ke

 th
at

.

C
M

N
/A

I 
th

in
k 

on
e 

th
in

g 
th

at
 s

ta
nd

s 
ou

t a
bo

ut
 h

ow
 m

ay
be

 it
 c

ou
ld

 b
e 

be
tte

r 
is

 I
 h

ea
rd

 f
ro

m
 a

 lo
t o

f 
pe

op
le

 th
at

 th
ey

 w
or

ri
ed

 it
 w

as
 d

ra
in

in
g 

th
ei

r 
ba

tte
ry

 p
re

tty
 q

ui
ck

ly
 o

r 
th

at
 th

e 
su

rv
ey

s,
 th

at
 th

e 
po

p-
up

s 
w

er
e 

to
o 

in
va

si
ve

, m
ea

ni
ng

 p
eo

pl
e 

w
ou

ld
 h

av
e 

th
ei

r 
ph

on
es

 o
ut

 a
nd

 th
er

e’
d 

be
 a

n 
al

er
t s

ay
in

g,
 “

O
h,

 y
ou

r 
m

oo
d 

tr
ac

ke
r’

s 
he

re
.”

 A
nd

 th
en

 th
ey

’d
 b

e 
lik

e,
 “

O
h 

m
y 

go
sh

, I
 d

on
’t

 w
an

t e
ve

ry
bo

dy
 to

 s
ee

 th
at

,”
 a

nd
 th

ey
’d

 b
e 

sc
ra

m
bl

in
g 

to
 c

ov
er

 u
p 

th
ei

r 
ph

on
es

. S
o 

I 
th

in
k 

in
 th

at
 w

ay
, i

t b
ei

ng
 a

 li
ttl

e 
bi

t m
or

e 
di

sc
re

et
 c

ou
ld

 b
e 

a 
hu

ge
 p

lu
s 

w
hi

le
 s

til
l s

om
eh

ow
 r

em
in

di
ng

 p
eo

pl
e 

ab
ou

t i
t.

T
he

m
e 

5.
 P

at
ie

nt
s’

 d
es

ir
e 

fo
r m

or
e 

pe
rs

on
al

iz
ed

 fe
at

ur
es

P0
3

84
/8

4
I 

gu
es

s 
if

 y
ou

 c
ou

ld
 h

av
e 

se
t t

he
 ti

m
e 

w
he

n 
th

os
e 

re
m

in
de

rs
 c

am
e 

I 
th

in
k 

th
at

 w
ou

ld
 h

av
e 

be
en

 a
 li

ttl
e 

bi
t m

or
e 

he
lp

fu
l. 

…
 I

 m
ea

n 
it 

w
ou

ld
 h

it 
lik

e 
7:

00
 a

nd
 I

’m
 m

or
e 

of
 a

 la
te

 
ni

gh
t p

er
so

n.
 S

o 
it 

w
ou

ld
 h

it 
m

e 
w

he
n 

m
y 

da
y 

is
 k

in
d 

of
 n

ot
 e

ve
n 

ha
lf

 o
ve

r 
ye

t b
ec

au
se

 I
 -

 w
el

l I
’m

 g
oi

ng
 to

 n
ig

ht
 s

ch
oo

l s
o 

I’
m

 m
or

e 
ac

tiv
e 

in
 th

e 
ev

en
in

g.

P0
2

29
/8

4
I 

gu
es

s 
fo

r 
m

e,
 m

y 
sp

ec
if

ic
 c

as
e,

 th
os

e 
qu

es
tio

ns
 a

re
n’

t v
er

y 
pe

ne
tr

at
in

g.
 T

he
y’

re
 ju

st
 v

er
y 

su
pe

rf
ic

ia
l t

o 
m

e.
 I

 th
in

k 
it 

do
es

n’
t c

ap
tu

re
 w

ha
t m

y 
pa

rt
ic

ul
ar

 p
re

di
ca

m
en

t i
s.

 S
o 

I 
ju

st
 d

on
’t

 k
no

w
 th

at
 it

 h
el

ps
 m

e 
to

 tr
y 

to
 th

in
k 

ab
ou

t t
he

se
 th

in
gs

 a
t a

ll 
tim

es
. I

t d
oe

sn
’t

 m
ov

e 
m

e 
in

 a
ny

 d
ir

ec
tio

n.
 …

 m
y 

pa
rt

ic
ul

ar
 p

ro
bl

em
s 

it 
ta

ke
s 

m
or

e 
th

an
 ju

st
 d

is
cu

ss
in

g 
th

os
e 

ki
nd

s 
of

 s
ym

pt
om

s 
lik

e 
- 

ye
ah

, t
ha

t’
s 

so
rt

 o
f 

- 
I 

fe
el

 li
ke

 it
 f

ee
ls

 v
er

y 
sh

al
lo

w
 to

 m
e 

or
 v

er
y 

un
sa

tis
fa

ct
or

y.

P1
2

32
/7

4
W

ha
t k

ep
t m

e 
m

ot
iv

at
ed

? 
…

 H
on

es
tly

, p
ro

ba
bl

y 
th

e,
 “

O
h,

 c
on

gr
at

ul
at

io
ns

! 
Y

ou
 h

av
e 

do
ne

 X
 n

um
be

r 
of

 th
in

gs
 in

 a
 r

ow
.”

P0
2

29
/8

4
A

ct
ua

lly
 th

er
e’

s 
on

e 
th

in
g 

th
at

 I
 w

an
te

d 
to

 s
ay

 s
om

et
hi

ng
 a

bo
ut

 th
at

 I
 d

id
n’

t l
ik

e 
an

d 
th

at
 w

as
 e

ve
n 

th
ou

gh
 it

’s
 s

o 
w

el
l-

in
te

nd
ed

 it
 w

as
 th

at
 w

he
n 

I 
ha

d 
an

sw
er

ed
 a

 c
er

ta
in

 
nu

m
be

r 
of

 -
 o

r 
ev

en
 ju

st
 tw

o 
th

in
gs

 in
 a

 r
ow

 it
 w

ou
ld

 s
ay

, “
A

w
es

om
e,

” 
or

 li
ke

 -
 I

 th
in

k 
it 

w
ou

ld
 h

av
e 

be
en

 f
in

e 
if

 it
 s

ai
d 

lik
e,

 “
G

re
at

,”
 o

r 
- 

ye
ah

, m
ay

be
 in

 a
ll 

so
rt

s.
 B

ut
 th

en
 it

 
sa

id
 li

ke
, “

St
up

en
do

us
,”

 a
nd

 I
 f

el
t a

 li
ttl

e 
pa

tr
on

iz
in

g.
 [

la
ug

hs
] 

I 
do

n’
t k

no
w

. “
It

’s
 r

ea
lly

 n
ot

 th
at

 s
tu

pe
nd

ou
s,

 g
uy

s.
 I

t i
s 

no
t t

ha
t s

tu
pe

nd
ou

s.
 I

t j
us

t c
lic

ke
d 

so
m

e 
bu

tto
ns

.”
 B

ut
 

m
ay

be
 s

om
eo

ne
 e

ls
e 

w
ou

ld
 f

ee
l e

nc
ou

ra
ge

d 
by

 th
at

.

P1
6

41
/7

2
I 

ki
nd

 o
f 

w
an

te
d 

to
 s

ee
 m

y 
hi

st
or

ic
al

 r
es

po
ns

es
 a

nd
 th

at
 w

as
n’

t a
va

ila
bl

e.

P1
1

42
/7

6
I 

ki
nd

a 
w

is
h 

I 
co

ul
d 

pu
t a

 li
ttl

e 
no

te
 in

 a
nd

 b
e 

lik
e,

 “
T

hi
s 

is
 w

hy
 I

 p
ut

 th
is

 n
um

be
r.”

 I
 th

in
k,

 y
ea

h.
 I

 g
ue

ss
 th

at
’s

 a
ct

ua
lly

 -
 it

 w
ou

ld
 h

av
e 

be
en

 r
ea

lly
 n

ic
e 

to
 h

av
e 

so
m

e 
so

rt
 o

f 
jo

ur
na

ly
 ty

pe
 f

ea
tu

re
 w

he
re

 I
 c

ou
ld

 m
ak

e 
no

te
s 

lik
e 

th
at

Gen Hosp Psychiatry. Author manuscript; available in PMC 2019 May 13.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Bauer et al. Page 19

ID
D

ay
s 

of
 a

pp
 

us
e/

da
ys

 a
pp

 
av

ai
la

bl
e

Q
uo

te

P0
2

29
/8

4
I 

do
 h

av
e 

th
is

 th
in

g 
ca

lle
d 

U
P 

w
hi

ch
 is

 m
on

ito
ri

ng
 li

ke
 h

ow
 m

uc
h 

I 
w

al
k 

an
d 

ho
w

 m
uc

h 
I 

sl
ee

p 
an

d 
th

in
gs

 li
ke

 th
at

 a
nd

 w
ha

t k
in

ds
 o

f 
sl

ee
p.

 T
he

n 
it 

co
m

es
 w

ith
 -

 it
 a

ct
ua

lly
 -

 it
 

lo
ok

s 
at

 y
ou

r 
da

ta
 a

nd
 th

en
 it

 ta
ilo

rs
 s

ug
ge

st
io

ns
 a

nd
 a

dv
ic

e 
ba

se
d 

on
 th

at
 d

at
a.

 S
o 

th
at

’s
 m

ay
be

 w
ha

t m
y 

fr
am

e 
of

 r
ef

er
en

ce
 w

as
. I

 th
in

k 
th

is
 a

pp
 d

id
 le

ss
 o

f 
th

at
. I

 f
el

t l
ik

e 
it 

w
as

n’
t a

s 
cu

st
om

iz
ed

 a
s 

I 
m

ig
ht

 h
av

e 
ex

pe
ct

ed
.

P1
6

41
/6

4
I 

on
ly

 w
en

t i
nt

o 
th

e 
ap

p 
w

he
n 

I 
w

as
 p

ro
m

pt
ed

. S
o 

I 
di

dn
’t

 p
er

ce
iv

e 
an

y 
va

lu
e 

in
 th

e 
ap

p 
ou

ts
id

e 
of

 th
e 

ch
ec

k-
in

.

T
he

m
e 

6.
 C

ar
e 

m
an

ag
er

’s
 b

ur
de

n

C
M

N
/A

I 
th

in
k 

m
or

e 
in

fo
rm

at
io

n,
 th

e 
be

tte
r, 

as
 lo

ng
 a

s 
it 

do
es

n’
t a

dd
 to

o 
m

uc
h 

tim
e 

so
 -

 I
 th

in
k 

it’
s 

a 
go

od
 m

ix
 o

f 
I 

go
t g

oo
d 

in
fo

rm
at

io
n 

bu
t o

nl
y 

if
 I

 n
ee

d 
it 

or
 w

an
te

d 
to

 a
cc

es
s 

it…

C
M

N
/A

I 
di

d 
w

on
de

r, 
bu

t I
 th

in
k 

th
is

 w
as

 in
iti

al
ly

 im
m

ed
ia

te
ly

 r
es

ol
ve

d,
 if

 it
 w

ou
ld

 ta
ke

 a
 lo

t o
f 

tim
e 

to
 lo

ok
 th

ro
ug

h 
th

e 
ap

p 
or

 lo
ok

 th
ro

ug
h 

th
e 

an
sw

er
s 

fr
om

 p
at

ie
nt

s,
 b

ut
 b

ec
au

se
 

th
ey

 h
av

e 
al

er
ts

 w
he

n 
th

ey
’r

e 
sc

or
in

g 
re

al
ly

 n
eg

at
iv

el
y 

in
 th

e 
ap

p,
 it

 m
ad

e 
it 

pr
et

ty
 e

as
y.

 S
o 

I 
w

ou
ld

n’
t t

ak
e 

m
or

e 
th

an
 a

 f
ew

 m
in

ut
es

 to
 lo

ok
 a

t t
he

 <
 s

ys
te

m
’s

 >
 d

as
hb

oa
rd

 p
er

 
da

y.

C
M

N
/A

In
 s

om
e 

w
ay

s 
I 

fo
un

d 
it 

m
ay

be
 e

ve
n 

sa
ve

d 
tim

e 
in

 s
om

e 
of

 th
e 

pa
tie

nt
 in

te
ra

ct
io

ns
 ‘

ca
us

e 
I 

ki
nd

 o
f 

co
ul

d 
go

 b
ac

k 
an

d 
lo

ok
 a

nd
 s

ee
 h

ow
 th

ey
’v

e 
be

en
 d

oi
ng

 a
nd

, “
O

h,
 y

ou
r 

sl
ee

p 
ha

s 
re

so
lv

ed
 o

r 
yo

ur
 m

oo
d 

ha
s 

be
en

 p
re

tty
 g

oo
d,

” 
or

 k
in

d 
of

 r
ef

er
en

ce
 it

 b
ri

ef
ly

 if
 I

 w
an

te
d 

to
. S

o,
 y

ea
h,

 I
 th

in
k 

if
 th

ey
’d

 s
ee

n 
th

at
 f

or
 th

em
se

lv
es

 th
at

 d
oe

sn
’t

 ta
ke

 a
 lo

ng
 ti

m
e 

to
 

ch
ec

k 
th

e 
da

sh
bo

ar
d.

 I
t’

s 
no

t l
ik

e 
w

e’
re

 b
ei

ng
 to

ld
 to

 c
al

l o
ur

 p
at

ie
nt

s 
ev

er
y 

si
ng

le
 d

ay
. M

ay
be

 th
at

’s
 s

om
et

hi
ng

 to
 b

ac
k 

up
. I

 w
or

ri
ed

 a
bo

ut
 it

 a
 li

ttl
e 

bi
t. 

Is
 th

is
 g

on
na

 m
ea

n 
I’

m
 

go
nn

a 
ha

ve
 d

ai
ly

 c
on

ta
ct

 w
ith

 o
ur

 p
at

ie
nt

s,
 y

ea
h.

 [
la

ug
hs

] 
B

ut
 I

 d
id

n’
t, 

I 
re

al
ly

 d
id

n’
t a

nd
 it

 m
ay

be
 b

ec
au

se
 it

 o
nl

y 
al

er
ts

 w
he

n 
th

er
e’

s 
so

m
et

hi
ng

 p
re

tty
 s

ig
ni

fi
ca

nt
 o

r 
th

er
e’

s 
a 

pa
tte

rn
 th

at
 n

ee
ds

 to
 b

e 
re

so
lv

ed
. Y

ea
h.

 Y
ea

h,
 th

an
kf

ul
ly

 I
 th

in
k 

th
at

 is
n’

t -
 y

ea
h,

 it
 d

oe
sn

’t
 a

dd
 a

 lo
t m

or
e 

tim
e 

[l
au

gh
s]

 w
hi

ch
 I

 th
in

k 
th

e 
tim

e 
is

 s
om

et
hi

ng
 e

ve
ry

bo
dy

 w
ou

ld
 b

e 
m

os
t c

on
ce

rn
ed

 a
bo

ut
…

C
M

N
/A

M
os

t o
f 

ou
r 

pa
tie

nt
s 

w
an

t m
or

e 
se

rv
ic

es
 r

at
he

r 
th

an
 le

ss
. A

nd
 I

 th
in

k 
th

is
 w

as
 a

 g
oo

d 
w

ay
 o

f 
pr

ov
id

in
g 

th
at

 w
ith

ou
t i

t a
ct

ua
lly

 ta
ki

ng
 a

 lo
t o

f 
tim

e 
or

 a
dd

iti
on

al
 e

ne
rg

y 
fr

om
 th

e 
cl

in
ic

.

C
M

N
/A

I 
th

in
k 

on
e 

th
in

g 
th

at
 w

ou
ld

 v
er

y 
m

uc
h 

he
lp

 in
 th

e 
fu

tu
re

, i
f 

it 
w

as
 n

at
ur

al
ly

 p
ar

t o
f 

th
e 

m
ed

ic
al

 r
ec

or
d 

‘c
au

se
 it

 is
 a

n 
ad

di
tio

na
l s

of
tw

ar
e 

to
 u

se
.

Gen Hosp Psychiatry. Author manuscript; available in PMC 2019 May 13.


	Abstract
	Introduction
	Methods
	Site and participants
	Mobile platform
	Procedure
	Study outcomes
	Quantitative
	Qualitative


	Results
	Participants
	Patient app use
	Patient app usability, acceptability and satisfaction
	Qualitative feedback
	Theme 1. Understanding the purpose of the system
	Theme 2. Benefits of daily monitoring
	Theme 3. The care manager’s role in reinforcing app use
	Theme 4. Privacy, confidentiality, and security
	Theme 5. Patients’ desire for more personalized features
	Theme 6. Care manager’s burden


	Discussion
	References
	Table 1
	Table 2
	Table 3
	Table 4

