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Abstract

Rates of PTSD remain elevated among U.S. Veterans, highlighting a need for innovative 

management tools. Previous studies have shown mobile apps to have positive effects on PTSD 

symptoms, but few apps have been examined systematically. This pilot study evaluated the 

perceived effectiveness and usability of Mindset, a novel mobile app that monitors user stress level 

via heart rate to encourage e-therapy use. The study sample included 30 community-residing 

Veterans who completed baseline assessments. They used the Mindset app and associated 

smartwatch until their approximate 1-month follow-up. Self-reported assessments included pre- 

and post-deployment experiences; experience with Mindset; and standard screeners for PTSD 

(PCL-M), anxiety (GAD-7), depression (PHQ-9), and alcohol use problems (AUDIT). Among the 

24 participants who completed follow-up interviews, a significant decrease (p < 0.05) was found in 
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PCL-M, PHQ-9, and modified AUDIT scores. Respondents reported moderate to high acceptance 

and satisfaction with Mindset features, though considerable frustration with the associated 

smartwatch. These findings highlight mHealth apps such as Mindset as potentially useful tools for 

PTSD and depression symptom management. These findings are also encouraging in the context 

of the current COVID-19 pandemic, which may accelerate further innovation and implementation 

of mHealth technologies to improve mental health self-care.
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Introduction

Post-traumatic stress disorder (PTSD) is a debilitating psychiatric condition, with an 

estimated lifetime prevalence of approximately 7% in the U.S. general population.1 

Prevalence rates among U.S. Veterans are even higher: ranging from 14% (cross-sectional 

prevalence) in Operation Enduring Freedom and Operation Iraqi Freedom Veterans2 to 19% 

(lifetime prevalence) among Vietnam Veterans.3 The characteristic PTSD symptom clusters 

consist of: (1) the re-experiencing of intrusive, traumatic memories; (2) avoidance of 

thoughts, feelings, or situations that may trigger memories of the traumatic events; (3) 

negatively altered cognition and mood; and (4) hyperarousal and reactivity symptoms.4 

Other psychiatric disorders such as anxiety, depression, and suicidality often co-occur with 

or follow the presence of PTSD symptoms.5,6 PTSD has also been associated with numerous 

physiological concerns.7–9 However, remission is possible. A 2014 systematic review of the 

natural course of PTSD found that, among varied populations, an average of 44% of 

individuals no longer experienced diagnosable levels of PTSD symptoms after a mean of 40 

months, without specific treatment.10 The severe systemic effects of PTSD and co-occurring 

disorders with the positive prospect of successful recovery highlight the importance of early 

interventions.

Despite the need for intervention, provision of effective, evidence-based PTSD treatment is 

challenging, particularly among Veterans.11 One study documented that only half of 

Veterans returning from Iraq and Afghanistan who sought treatment for PTSD received at 

least minimally adequate care.12 Factors contributing to this disparity include geography, 

financial or medication concerns, time constraints, and occupational or cultural barriers.12,13 

Additionally, Veterans with psychiatric disorders have been found more likely than those 

without to show concerns about stigmatization and other barriers, further preventing them 

from obtaining treatment.14 Thus, self-management tools for PTSD symptoms may augment 

traditional clinician-led therapies.

Recent technological advances have led to the development and implementation of novel 

mobile health (mHealth) interventions that use mobile devices to offer convenient and 

inexpensive approaches to mental health care. This is driven by the increasing use of 

smartphones among civilians and military personnel alike: in 2019, 81% of the U.S. adult 

population reported owning a smartphone.15,16 Mobile technology offers a plausible avenue 
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for mental healthcare delivery while alleviating some barriers associated with traditional 

mental health treatments.17

Indeed, studies have found that U.S. Veterans are both willing and able to incorporate smart 

technology into their mental health care. Wilson et al. conducted a study to understand 

knowledge, attitudes, and experiences of 352 U.S. soldiers with mHealth technologies. They 

found that most participants were familiar with and open to engaging with mHealth-based 

services. Notably, 33% of participants who were averse to seeking traditional treatment 

indicated being willing to use technology to access mental health resources.18 These results 

support the idea that technology-based treatments may provide feasible options to overcome 

barriers to care faced by Veterans. Given the popularity of smartphones and mobile apps, it 

is unsurprising that over 1800 PTSD-related apps are currently available.13 Preliminary 

evidence, through studies of apps such as PTSD Coach13,19 and PE Coach,20 suggest that 

smartphone apps help reduce PTSD symptoms. However, many of these apps have not been 

validated through methods such as feasibility studies or randomized control trials.21

The rapidly evolving COVID-19 pandemic has amplified the need and potential for digital 

health, including mHealth, to increase access to and delivery of mental health care.22 On the 

one hand, access to traditional mental health care has been hampered due to imposition of 

stay-at-home orders, cancellation of elective procedures, and heightened fear of going to 

hospitals and clinics. On the other hand, experts expect increasing negative consequences on 

mental health and well-being in the near future due to the pandemic’s unimaginable tolls and 

the mitigation measures that have isolated people.23 There may be reasons to anticipate that 

the negative consequences of COVID-19 could be disproportionately worse for U.S. 

Veterans: over a quarter of Veterans are 70 years and older with a considerable degree of 

comorbid medical risk factors such as cardiovascular and pulmonary diseases.24 Further, 

COVID-19-related events could potentially trigger acute stress disorder or recurrent PTSD 

symptoms among those with past traumatic experiences.

In this study, we examined Mindset, a mindfulness app that combines self-help intervention 

features with a commercially available heart rate monitoring watch. This combination allows 

the app to track the location and time of stress events and notify users in real-time of 

apparently elevated physiological stress, prompting engagement with the app’s stress-

management modules. The aim of this study was to assess the self-perceived effectiveness, 

acceptance, and usability of the Mindset system among a sample of community-residing 

U.S. Veterans.

Materials and methods

Mindset

Mindset, developed by DataDog Health Inc. (mindset-app.com), includes self-help therapy 

modules that have been shown effective in clinical settings.25–27 The three primary modules 

consist of (Figure 1): (1) Good Things (provides a forum for users to post positive things, 

privately or publicly); (2) Journal (offers various options for assessing and re-orientating the 

user’s emotions based on Cognitive Behavioral Therapy); and (3) Meditations (consists of 

two parts – a simple breath-timing exercise and pre-recorded therapies).
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The wearable device used in this study was the Mio ALPHA2 (Mio Global, Vancouver, 

Canada), which was recommended to be worn around the user’s wrist. This device monitors 

the user’s pulse rate using optical plethysmography, which the app then converts into a 

proxy for physiological stress level through an algorithm based on both pulse rate and pulse 

rate variability. When the pulse rate increases beyond a certain threshold, it is considered a 

candidate stress event. This threshold is set as the current pulse rate plus a multiple of the 

standard deviation in pulse rate over the prior 5 minutes. This multiple begins at two but can 

be adjusted by the user if too many or too few stress notifications are detected. If the 

candidate stress event occurs in the setting of motion activity, indicated by inertial 

measurement units from the phone, the candidate stress event is rejected. Candidate stress 

events are also rejected if the last stress event was less than 20 minutes in the past. Mindset 

notifies the user of stress events that are not rejected and prompts engagement with the app’s 

e-therapies through phone notifications (Figure 2). Information regarding time and location 

of these events is also recorded and can be accessed through the “Time Stamp” and “GPS” 

features, respectively, located in the online Web Dashboard.

Participants

Thirty Veterans meeting the following criteria were included in the study: 50 years of age or 

younger with combat experience; resident of the St. Louis, MO region; and a smartphone 

owner. We further excluded individuals with pacemakers, due to its potential interference 

with heart rate variability measures, and individuals with severe psychiatric disorders that 

could compromise the validity of a respondent’s answers (e.g. active schizophrenia, 

schizoaffective disorder, or severe cognitive impairment). This screening was conducted at 

the initial contact enrollment time as well as prior to starting survey questions. Participants 

were recruited through outreach to Veteran organizations and by word of mouth. 

Recruitment and interviewing occurred between June 2017 and March 2018. Six participants 

did not complete the follow-up survey, resulting in a final follow-up sample size of 24. No 

significant differences were found for age (mean difference = 3.54 years; t = −1.7 (df = 9.9); 

p = 0.13), sex (χ2 = 0.0 (df = 1); p = 1.00), or race (χ2 = 0.6 (df = 2); p = 0.75) between 

those who did and did not complete a follow-up interview using a two-sample t-test for age 

and Chi-squared test for sex and race. The demographic characteristics of the follow-up 

study sample are shown in Table 1. Two-thirds of participants that completed follow-up 

interviews were male. Participants were predominantly white, and their average age was 

36.7 years.

Procedure

Study interviewers contacted Veterans who expressed interest in study participation, further 

explained the study, and assessed inclusion criteria through participant responses to 

screening questions. If eligible, an in-person baseline interview was scheduled. Informed 

consent was completed immediately before the baseline interview. After interview 

completion, participants were introduced to the Mindset app and associated smartwatch and 

were given instructions on how to use the watch with the app and the app’s modules. The 

research team provided participants with an anonymous username for Mindset. All data 

recorded by Mindset were transmitted to a secure server only accessible by the authorized 
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personnel of DataDog Health. However, data summarized in the study was obtained 

separately by a university research team.

Participants used the Mindset app and watch for approximately 1 month. The app gave users 

three daily tasks to encourage active engagement (prominent buttons on the app’s home 

screen that directed the user to either a gratitude, meditation, or journal exercise), along with 

any stress notifications. After the month, participants completed a follow-up interview either 

in-person or over-the-phone if an in-person interview could not be scheduled. Participants 

were given a $25 gift card after the completion of each interview and the smartwatch at the 

end of study participation.

Measures

The baseline interview focused on demographic information; experiences pre- and post-

deployment; and standardized screening scales, including the PTSD Checklist (PCL-M),28 

Generalized Anxiety Disorder Assessment (GAD-7),29 Patient Health Questionnaire 

(PHQ-9; a tool for screening the presence and severity of depression),30 and modified 

Alcohol Use Disorders Identification Test (AUDIT, adapted to apply within the last 30 days).
31 The follow-up session concentrated on user experience with Mindset, app helpfulness, 

and the re-administration of standardized screening scales.

Multiple measures were used to assess Mindset acceptance, including frequency of 

smartwatch and module use, perceived helpfulness of modules, satisfaction with Mindset 

hardware and software, and perceived usefulness for stress management. Use frequency was 

assessed with five categories: “Not at all,” “Less than once a week,” “Weekly,” “Daily,” and 

“Multiple times daily.” Response categories for helpfulness of features were “Not at all,” 

“Slightly,” “Moderately,” “Very,” and “Extremely.” Questions regarding hardware, software, 

and stress management had five response categories ranging from “Strongly disagree” to 

“Strongly agree.”

Analysis strategy

All quantitative, statistical analyses were completed using SAS 9.4 (SAS Institute Inc., Cary, 

NC). Further, all analyses, including scoring algorithms for PCL-M, GAD-7, PHQ-9, and 

modified AUDIT, were verified independently by two of the authors (C.L. & L.O.). 

Significance level was set at 0.05. Paired t-tests assessed significant differences between 

baseline (pre-intervention) and follow-up (post-intervention) standardized screening scores 

within participants (baseline to follow-up scores). Two-sample t-tests analyzed whether 

these paired scores differed significantly based upon level of smartwatch use (used the watch 

every day vs did not use it every day) or module use (used the module at all over the study 

follow-up vs never used the module). The dichotomizing use levels were determined after a 

careful review of the distribution of answers across all use questions to arrive at two 

categories that could be used across all modules while still maintaining a reasonable 

frequency in each category. In a few instances, participants responded “Don’t Know” or 

“Refused” to questions on the standardized screeners. Such a response was replaced with its 

associated answer on the other survey, thus assuming no change. This method could result in 
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a slight underestimate of change over time. However, we chose this conservative strategy to 

maximize analytical sample size.

The recommended PCL-M cut-off values for probable PTSD vary depending upon the 

expected prevalence within a population and desired specificity.28 Our study used a cut-off 

value of 34 for both interviews to indicate probable PTSD. This followed Bliese et al.’s 

recommended cut-off range of 30 to 34 for a population of active duty Veterans.32 We used 

the cut-off value of 10 for the PHQ-9, as recommended,33 to indicate probable depression. 

Finally, to understand the clinical significance of observed changes on the individual level, 

we used the principle of minimal clinically important difference (MCID). This is defined as 

“the smallest effect size that would lead [clinicians] to recommend a therapy to their 

patients.”34 The MCID for a specific condition is derived from evidence for a significant 

effect size. The proposed MCID for the PCL-M is 5.7 to 10.2 points (with a midpoint of 

7.9)35 and 4.78 points for the PHQ-9.36 We used these guidelines to assess clinical 

improvement of PTSD and depression symptoms for participants over the duration of their 

Mindset use.

Results

Standardized screening scores

Table 2 shows summary information for self-reported screening scores of PTSD (PCL-M), 

depression (PHQ-9), generalized anxiety (GAD-7), and alcohol use problems (modified 

AUDIT). This includes the means and standard deviations for the baseline scores, follow-up 

scores, and paired differences with the associated p-values for the paired t-test indicating if 

there was a statistically significant change in scores within-participants from the baseline to 

follow-up interviews. We observed a statistically significant decrease in the PCL-M, PHQ-9, 

and modified AUDIT scores from the baseline to follow-up interviews (average decreases of 

3.71, 1.58, and 0.88, respectively). There was no statistically significant difference in 

GAD-7 scores (average increase of 0.17).

Changes in symptom screening scores from the baseline (pre-intervention) to follow-up 

(post-intervention) interviews did not significantly differ based upon categories of watch use 

(used every day vs did not use every day) according to two-sample t-tests (PCL-M: p = 0.64; 

PHQ-9: p = 0.27; GAD-7: p = 0.84; modified AUDIT: p = 0.27). Similarly, changes in 

scores were not significantly different for any symptom screening scales based upon the 

categories of use of the Journal or Good Things features (used module at all vs never used 

module; data not shown). We did not do the same analysis for Meditations use because all 

but one participant used the module over the study period, precluding any meaningful 

analysis.

PTSD was most prevalent in this sample of Veterans. At baseline interview, 18 (75%) of the 

24 study participants had scores at or above the PCL-M cut-off value of 34, indicating a high 

prevalence of probable PTSD in the study sample. This decreased to 15 (63%) participants at 

follow-up interview, representing a decrease of 12 percentage points at the 1-month follow-

up. At both the baseline and follow-up interviews, 10 (42%) of the 24 participants had 

PHQ-9 scores of 10 or above, indicating probable depression. Thus, there was no change in 
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the percentage of probable depression between baseline and follow-up interviews. It is worth 

noting that, of the participants who showed a decrease in their PCL-M score, 10 (42%) had a 

score change greater than 6, with 7 (29%) of them having a change greater than 10. These 

score changes represent the lower and upper bounds of the estimated MCID for the PCL-M. 

Likewise, 3 (13%) participants reported a decrease in PHQ-9 score greater than 4.78, the 

estimated MCID criteria for the PHQ-9.36 Thus, some symptom changes appear clinically 

significant between interviews.

User acceptance of mindset

All participants used the Mio Alpha Smartwatch: 10 wore it “More than twice a week, but 

not every day,” and 14 wore it “Every day.” Reasons cited for not wearing the watch every 

day fell into four general categories, with some overlaps: (1) frustration with the watch 

(60%), (2) forgetting to put the watch back on (40%), (3) work restrictions (20%), and (4) 

vacation (10%). App module usage varied. The meditations feature was most popular, with 

20 (83%) of users using it weekly or more frequently. This was followed by the Journal and 

Good Things features with associated counts of 12 (50%) and 10 (42%), respectively. The 

GPS and Time Stamp modules were used the least among participants, with only 2 (8%) and 

1 (4%) of users, respectively, using these weekly or more. Of Meditations users (n = 23), 18 

(78%) found it helpful. Of the Journal (n = 15) and Good Things (n = 14) users, 5 (33%) and 

11 (79%) of users found the modules at least moderately helpful. Of the 24 Mindset users, 

only 9 (38%) found the notifications at least moderately helpful.

Figure 3 depicts participant responses regarding their satisfaction with Mindset’s hardware 

and software features. In general, participants were satisfied with the technical features of 

Mindset: 21 (88%) agreed with the statement “Mindset Meditations opened properly 

consistently,” and 20 (83%) agreed with the statement “Mindset was easy to use.” A few 

hardware issues were also indicated: 13 (54%) of participants agreed with the statement 

“Mindset band/watch interfered with daily activities,” and 10 (46%) agreed with the 

statement “Mindset used up my phone battery.” Notably 18 (75%) agreed with “I will 

recommend Mindset to my colleagues,” and 15 (63%) agreed with “I see myself using 

Mindset on a regular basis in the future.”

Figure 4 shows participant responses regarding the helpfulness of Mindset as a stress 

management tool. Here results are more mixed. While 18 (75%) agreed with Mindset 

helping them feel as though there was something they could do about their stress, only 11 

(46%) agreed that Mindset helped them understand the stress they were experiencing. Just 

12 (50%) were satisfied with Mindset for managing their stress levels. Although not 

overwhelmingly high, 11 (46%) agreed with the statement “I would discuss with my health 

professional the possibility of including Mindset in my therapy plan,” indicating that those 

respondents saw therapeutic potential in Mindset.

Participants’ comments

Qualitative comments were collected to examine more in-depth feedback from respondents 

regarding the helpfulness of the app and its specific features. These were solicited through 

open-ended questions. Two authors (R.K. and C.L.) reviewed all responses to assess the 
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distribution of positive, negative, and neutral feedback, as shown in Table 3. Note that 

question (6) was only asked if the participant previously gave a negative response about a 

specific experience so that the individual would have the opportunity to elaborate.

While there were many positive overarching experiences with the app, responses to 

questions (6) and (7) in Table 3 skewed negatively, indicating that the participants had some 

concerns. The majority of these focused on technical inadequacies (e.g. watch didn’t 

function as expected, poor Bluetooth connectivity, the app crashing) or the usefulness of the 

app in varied scenarios (e.g. non-acute moments of anxiety). However, when we asked about 

respondents’ thoughts on e-therapy modules, responses were more spread, with some 

positive and some negative. Negative comments often questioned the utility of the module or 

reported technical issues. Positive comments often showed that a participant really enjoyed a 

specific module as a tool to manage their anxiety. Not unexpectedly, the Meditations module 

received the most comments, with 60% being positive, whereas 58% of the comments 

regarding the Journal module were negative. Overall, respondents commented on the 

Mindset app and features both positively and negatively.

Additionally, many of our respondents verbally indicated having experienced various 

barriers to mental health care prior to engagement with Mindset. Participants primarily 

focused on care access during deployment, where some were hesitant to report mental health 

concerns due to fears of being perceived as “unfit” or “incompetent,” and thus risking their 

careers, for example:

“During my deployment in Saudi Arabia, the war weighed on my mind, and I 
constantly thought about various ‘what if’ scenarios, experiencing intense feelings 
of vulnerability. However, I did not want to seek treatment out of fear of being 
considered weak or unfit” (Female, age 50).

“I did seek psychiatric care while I was overseas, but I kept it very quiet because I 
didn’t want my fellow service members to know” (Male, age 35).

These represent significant barriers for many individuals. It is thus encouraging that many 

participants reported a positive experience with Mindset.

Discussion

In this pilot study assessing the effectiveness and acceptance of Mindset, a mindfulness-

based mental health app synced with a smartwatch, we found a statistically significant 

decrease in PTSD symptoms, depression symptoms, and alcohol use problems among 

participants over a 1-month period of use. There was no significant change in generalized 

anxiety disorder symptoms. Our sample of Veterans reported high rates of both probable 

PTSD and probable depression. Although satisfaction with Mindset was not uniform, 

participants generally gave positive feedback regarding its use, though citing a need for 

technical improvement. These results offer preliminary support for Mindset in managing 

psychiatric symptoms associated with PTSD and depression.

Perhaps the most important changes to consider are those with clinical implications for 

participants. Clinically significant changes were observed for PTSD and depression 
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symptoms. There was a reduction in the number of those considered to have probable PTSD 

(from 75% to 63% over 1 month), and a large percentage (42%) of participants experienced 

a clinically significant PTSD symptom reduction using the MCID criteria. A smaller 

percentage (13%) experienced a clinically significant decrease in depression symptoms. 

These results suggest that 1-month of Mindset-use may be associated with significant 

clinical changes in PTSD and depression symptoms.

We were interested to learn whether level of Mindset usage was associated with changes in 

psychiatric symptoms. However, we did not find PTSD nor depression symptom reduction 

to be associated with level of watch use nor module usage. This may be due to the modest 

sample size, or there may be other explanations. Because Mindset offers a suite of e-

therapies, use patterns that lead to the best outcomes likely vary for each individual and thus 

app/module use cannot be assessed singularly. It is also possible that self-report categorical 

responses do not provide detailed information to assess this question. A better option could 

involve using pulse rate-related data that can capture the occurrence and timing of a 

reduction in pulse rate after using an app module. Anecdotally, we have observed such a 

pattern in individuals after using app modules (not in this study); however, further algorithm 

modeling could be useful to capture the association of multiple continuous time measures 

and symptom patterns.

In considering app usage generally, Meditations was the most frequently used module. 

Interviewers’ notes also support this, finding that Meditations was the most-liked feature 

among participants. In addition, some users indicated performing these exercises outside of 

the app, suggesting that use of this method of stress reduction may be higher than reported. 

After Meditations, the Journal and Good Things features were used with similar frequency 

while features on the Web Dashboard were used very little. Users seemed to find the 

Meditations and Good Things features the most helpful. Due to the small sample size, 

general conclusions cannot be drawn about the Web Dashboard.

Although satisfaction with the technical features of Mindset was high, respondents 

consistently cited connectivity issues between the watch and their phone, as well as high 

battery usage. This likely influenced the level of dissatisfaction with Mindset notifications 

and potentially the app itself: only 38% of participants found notifications at least 

moderately helpful. Thus, further improvement is desirable, with focus on the hardware 

design and hardware-software synchronization.

Beyond technical concerns, user satisfaction with Mindset was mixed. The majority of 

participants indicated that Mindset helped them feel as though there was something they 

could do about their stress (75%) and helped them manage that stress in effective ways 

(63%). Further, 75% of participants responded that they would recommend the app to their 

colleagues. However, only half indicated that Mindset helped them feel more comfortable 

with their stress. Similarly, half reported being satisfied with Mindset in managing their 

stress levels. Further, only 46% of participants indicated that they would discuss use of 

Mindset with their health professional. Thus, while there are some significant indicators of 

satisfaction with Mindset, these results indicate that there exists room for improvement, 

which should be explored further.

Latour et al. Page 9

Health Informatics J. Author manuscript; available in PMC 2021 May 11.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



This pilot study presented encouraging preliminary findings regarding the effectiveness of 

Mindset in alleviating symptoms of PTSD and depression among Veterans. However, there 

are some limitations. First, because this was a pilot study, the sample size was modest. 

Effectiveness of Mindset should be assessed using a larger group of Veterans to confirm our 

findings. Further, once connectivity concerns are improved, a study design should be 

implemented that more directly assesses positive and negative aspects of wearable inclusion, 

comparing two groups: one with the wearable and one without. Future studies should assess 

Mindset use over a longer period to allow understanding of long-term engagement and 

benefits. We did not systematically examine other potential confounding factors that could 

have explained the improved level of PTSD, depression and alcohol misuse screening 

symptoms. Because of the modest sample size, we refrained from conducting multivariate 

analysis. Finally, a randomized control study is needed to separate out the efficacy of 

Mindset as a clinically proven tool from sample selection or cohort effect.

Conclusion

This study examined the effectiveness and acceptance of the Mindset app system in helping 

Veterans manage symptoms of PTSD and depression. Our findings corroborate existing 

literature indicating that mHealth technologies can be beneficial in coping with PTSD and 

depression. Mindset use was associated with decreased PTSD and depression symptoms 

among this sample of Veterans, with some participants showing clinically significant 

reductions. User acceptance of Mindset was moderate; most users indicated that Mindset 

was helpful with stress management and that they would recommend the app to their 

colleagues. However, some aspects of satisfaction could be improved. Mindset’s 

incorporation of real-time stress level detection with the app is unique, but significant 

technical issues still exist. In conclusion, a system of app-based mindfulness therapies with a 

wearable has potential to become a useful tool for PTSD and related psychiatric symptom 

management for U.S. Veterans. As we expect a long and slow recovery road from the current 

COVID-19 pandemic as well as a lasting impact on mental health and well-being, patient-

centered mHealth apps such as Mindset may provide useful and inexpensive self-care tools 

for at-risk individuals.37
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Figure 1. 
Images of the main modules offered on the app: (a) Good Things, (b) CBT Journal, (c) 

Simple Breathing Exercise (part of Meditations), and (d) Meditations Recording.
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Figure 2. 
Images of Mindset and associated user-interactions. (a) Wearable sends pulse rate data 

continuously to Mindset over Bluetooth. (b) User receives notification of elevated stress to 

prompt an intervention.
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Figure 3. 
Bar chart with participant responses for questions regarding satisfaction with Mindset and 

modules. Associated with each statement is a bar representing the percentage of participants 

that responded “Agree” or “Strongly Agree” when asked to rate their level of agreement 

with each statement. Data were collected from all 24 participants.
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Figure 4. 
Bar chart with participant responses for questions regarding usefulness of Mindset with 

stress and/or symptom management. Associated with each question or statement is a bar 

representing the percentage of participants that responded “Agree” or “Strongly Agree” 

when asked to rate their level of agreement. Data were collected from all 24 participants.

Latour et al. Page 16

Health Informatics J. Author manuscript; available in PMC 2021 May 11.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Latour et al. Page 17

Table 1.

Demographic characteristics of study participants who completed follow-up interviews (n = 24).

Characteristic Descriptive measure

Sample size (%)

Gender:

 Male 16 (66.7)

 Female 8 (33.3)

Race:

 White 19 (79.2)

 Black 3 (12.5)

 Mixed Race/other 2 (8.3)

Ethnicity:

 Hispanic or of Latino origin 1 (4.2)

Mean (± SD)

Age (years) 36.7 (± 5.7)
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Table 2.

Standardized screening scores for PTSD, depression, generalized anxiety, and alcohol use problems. Means (± 

standard deviations) at the baseline, 1-month follow-up, and changes from baseline to follow-up (baseline – 

follow-up score). P-values from paired t-tests are 2-sided.

Scale Baseline score Mean (± 
SD)

1-month follow-up score 
Mean (± SD)

Paired differences Mean (± 
SD)

p-value for 
paired t-test

PTSD: PCL-M 45.6 (± 16.8) 41.9 (± 16.3) 3.7 (± 8.5) 0.04

Depression: PHQ-9 9.8 (± 6.1) 8.2 (± 6.1) 1.6 (± 3.4) 0.03

Generalized Anxiety: GAD-7 9.4 (± 5.9) 9.5 (± 5.3) −0.2 (± 3.3) 0.81

Alcohol Use Problems: 
modified AUDIT

3.5 (± 2.9) 2.6 (± 2.4) 0.9 (± 1.8) 0.02
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Table 3.

Respondents’ comments on Mindset watch and e-therapy module use obtained by interviewers at the follow-

up (post-intervention) interviews. Frequencies and percentages based on positive, neutral or negative ratings 

by authors.

Question Negative (%) Neutral (%) Positive (%) Total (%)

(1) Additional thoughts about Journal feature 7 (58) 2 (17) 3 (25) 12 (100)

(2) Additional thoughts about Meditations feature 5 (25) 3 (15%) 12 (60) 20 (100)

(3) Additional thoughts on the Good Things feature 3 (23) 2 (15) 8 (62) 13(100)

(4) Additional thoughts on the GPS feature 1 (25) 2 (50) 1 (25) 4 (100)

(5) Additional thoughts on the Time Stamp feature 0 0 0 0

(6) Additional comments on “lack of satisfaction”, “not foreseeing regular use,” 

or “wouldn’t recommend to healthcare professional”*
6 (86) 1 (14) 0 7 (100)

(7) Your concerns, suggestions and remarks 10 (53) 3 (16) 6 (32) 19 (100)

(8) Any additional feedback? 4 (40) 2 (20) 4 (40) 10 (100)

TOTAL 36 (42) 15 (18) 34 (40) 85 (100)

*
This question was only asked when the participant previously indicated “lack of satisfaction” with Mindset, “not foreseeing regular use” of 

Mindset, or “wouldn’t recommend [Mindset] to a healthcare professional.” Thus, this question intentionally solicited only non-positive feedback.
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