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To conduct a systematic literature review (SLR) and framework synthesis 
to understand how digital mental health technologies (DMHT) are valued 
in the United States (US).

OBJECTIVES CONCLUSIONS

BACKGROUND

•	 DMHT have the potential to enhance mental healthcare.1 

•	 Some DMHT are subject to the Food and Drug Administration’s (FDA) 
approval in the US, but most low-risk technologies, including mobile  
device apps, are not.2 As such, there is little information on how DMHT  
are evaluated.

METHODS

•	 MEDLINE, Embase, the Cochrane Library, PsycINFO, and the Health 
Technology Assessment (HTA) Database were searched in June 2022.  
SLR reference lists, the FDA website, and the following congresses  
(2019 onwards) were hand-searched: HTA International, Drug Information 
Association Global Annual Meeting (AM), Society for Digital Mental Health 
(MH) AM, American Psychiatric Association (APA) AM, and American 
Society of Clinical Psychopharmacology AM.

•	 Records were assessed by two independent reviewers to identify studies 
from 2017 onwards reporting novel quantitative or qualitative data on 
theoretical valuation factors for DMHT targeting MH and central nervous 
system indications from US consumer, payer, and employer perspectives. 

•	 Data were extracted by one individual and validated by a second. 
Quality assessments were conducted using the Critical Appraisal Skills 
Programme’s Qualitative and Cohort Study Checklists.3

•	 For the framework synthesis, the APA MH App Evaluation Framework was 
adapted into three levels: themes, subthemes, and criteria.4

•	 Extracted data were coded and mapped by two individuals onto the 
adapted framework using Docear, a mind-map software, and novel 
themes, subthemes, and criteria were inductively added to the  
framework post hoc.

RESULTS

•	 Of 4,353 records screened, data from 26 studies were included (Figure 1). 

•	 Eight studies were quantitative,5–14 twelve qualitative,15–26 and six  
mixed-methods.27–32 All took a consumer perspective and assessed apps, 
except one that assessed an electronic pill monitor.9–11

•	 All APA-defined themes were reported (Figure 2). Under existing  
themes/subthemes, five novel criteria were identified (Figure 3). 

•	 No relevant FDA appraisals were identified; however, FDA MH app 
guidance reiterated the value of most themes in the APA framework.

•	 Overall, risk of bias for included evidence was moderate.

Engagement Style
•	 Psychoeducation, peer and professional support, automated positive 

affirmations, ease of use, and feature customizability promoted short- and 
long-term engagement (Figure 4).5, 7, 8, 12–15, 17, 19, 21, 23–31

•	 Users valued features that aligned with therapeutic goals, including 
anxiety management strategies and reminders for medication refills and 
appointments.5–14, 17, 19, 21–23, 25, 26, 28, 29

•	 Therapeutic games/activities interested many users; however, some caregivers 
and healthcare providers (HCPs) expressed concerns about distraction for  
child users.5, 15, 22, 29 

Privacy and Security
•	 Concerns for the privacy and security of DMHT varied, likely due to 

heterogeneity in study populations (Figure 5).12, 13, 18, 20, 22, 27, 28, 32

•	 In a novel finding, some users were concerned about confidentiality and DMHT 
discreetness due to MH stigma (Figure 3).12, 18, 28, 32

•	 Despite some heterogeneity in opinion, data protection measures and accessible, 
transparent privacy policies were valued across studies.18, 22, 25, 26, 28, 30–32  

Background and Accessibility
•	 Studies reported accessibility concerns for users with physical disabilities, low 

technical literacy, limited understanding of English, and limited device storage 
and data plans.16, 18, 20–22, 25, 27, 28

•	 Three novel cost-related criteria emerged from this SLR: willingness to pay, insurance 
restrictions, and cost savings (Figure 3; Figure 6).9–12, 15, 18, 30, 31

•	 Ancillary costs, such as device data packages, were qualitatively identified as a 
major cost barrier, suggesting that hidden costs influence value.19, 25

Therapeutic Goal
•	 Patients, caregivers, and HCPs valued clinically actionable functions including 

management strategies, symptom trackers, therapeutic exercises like 
mindfulness, and easy data sharing.6, 18–24, 28, 30

•	 Many HCPs reported active use or interest in use of DMHT in clinical practice to 
facilitate asynchronous communication and therapeutic interventions outside of 
formal appointments; however, some preferred traditional care strategies that 
afford more personalization and flexibility.19, 22, 28

Clinical Foundation
•	 Individuals valued positive user feedback and recommendations or evidence of 

benefit from HCPs and academic, research, and medical institutions.13, 18–20, 24, 25, 30, 31

•	 Redundant, irrelevant, or stigmatizing content discouraged DMHT use.18, 19 

Figure 3. Novel criteria identified by this SLR

•	 Short- and long-term usability, technical considerations, cost, and 
clinical actionability were the most reported subthemes, indicating 
their importance as valuation factors. 

•	 DMHT valuation may differ among demographics and consumer 
types; differences among HCP, caregiver, and patient perspectives 
were identified in quantitative and qualitative data.

•	 Employer and payer perspectives and non-app DMHT were poorly 
represented in the literature and therefore warrant further research.

Figure 4. Select studies reporting features that 
promote short- and long-term engagement

Figure 5. Select studies reporting privacy and security 
concerns expressed by various consumer populations

Figure 2. Adapted APA MH App Evaluation 
Framework themes and subthemes, including the 
number of studies reporting on each

Figure 6. Factors affecting willingness to pay for a mobile app
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Figure 1. PRISMA diagram

 
Theme Subtheme Novel Criterion

Engagement style
Long-term 
usability

Forgetting or being unmotivated to use DMHT 
(n=4)

Privacy and security
Personal health 

information

Desire to keep conditions private due to 
personal image and stigma surrounding MH 

(n=4)

Background and 
accessibility

Costs

Willingness to pay (n=4)

Devices purchased under insurance may limit 
other device uses (n=1)

Cost saving vs professional care (n=1)

Records identified 
through database 

searches
(n=4,974)

Duplicates
(n=1,600)

Records excluded at 
title/abstract review

(n=2,991)

Records excluded at 
full-text review

(n=356)
• Country/language 

n=39
• Study design n=12
• Phenomenon n=150
• Audience n=16
• Outcomes n=139

Records screened 
at title/abstract 

review
(n=3,374)

Records screened 
at full-text review

(n=383)

Records included 
from database 

searches
(n=27)

Records included
 in the SLR

N=28 publications
(n=26 unique studies)

Records included from 
supplementary 

searches
(n=1)

• Congress searches 
n=0

• Bibliography 
searches n=0

• Other n=1

Records 
excluded
(n=978)

Records identified 
through 

supplementary 
searches
(n=979)

• Congress 
searches n=844

• Bibliography 
searches n=134

• Other n=1a

aThis article was identi�ed as a linked 
publication to an already included study.

Young adults with 
pyschosis reported an 

interest in skills practice 
for managing stress and 

improving mood8

Individuals with 
epilepsy reported an 
interest in reminders 

for follow-up 
appointments5

Caregivers of young 
adults with SMI reported 

a preference for 
discussion boards as a 

feature of DMHT7

Individuals with 
depression reported an 
interest in resources that 
allow participants to talk 
to each other to provide 
and receive support27

“I no longer feel alone [...] ‘cause there’s other people that are in the same boat with 
me. And so I think those stories are really important.” 

- Cancer patient/survivor, Huberty 202221

67%

58%84%

80%

Veterans with anxiety/
MDD reported concerns 
about protecting privacy 

with having the
information in an app13

College students 
reported the reason for 

not using a mental 
health app as fear of 

a privacy breach12

Patients with 
depression reported 

concerns about visibility 
of personal information 

within an app27

HCPs caring for 
patients with MH 

conditions reported “my 
patients are concerned 
about data security”28

“I worry about my virtual image. I’d feel more comfortable using an app [...] that is 
protected in the same way my electonic medical record is protected.” 

- Behavioral health patient, Hoffman 201928

0%

59%

6%

33%

Willingness to pay for a mobile app Caregiver willingness to pay for digital medication adherence
tracking compared with a non-digital pill organizer9–11

480.72

227.76 197.48
255.04
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Apps with a free trial30, 31

Free apps30, 31

Apps that only charge 
for in-app or additional 
content to be unlocked31

Apps with “great” reviews 
on app store, or apps that 
have been recommended30

Apps perceived as useful31

Apps that require 
purchasing (even if a 
small fee) to access31

Apps with ongoing 
subscription fees that are 

higher than personal limit31
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