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Introduction

The role of digital mental health interventions (DMHIs) 
in the delivery of mental health prevention and treatment 
services has grown rapidly (1). DMHIs can transcend the 
limitations of space and time, as we will describe below. 
One of the efforts to organize DMHI offerings was 
provided by a think tank on “Digital CBT Technologies 
to Provide Care to Difficult-to-Reach and Underserved 

Populations” sponsored by the Association of Behavioral 
and Cognitive Therapies (ABCT). Their article describes 
“digital apothecaries”, that is, repositories of apps, websites, 
and other digital tools available to professionals and the 
public and four types of interventions (2). The current 
article updates the definitions of these four types and 
illustrates each as applied to prevention and treatment. 
These illustrations will focus primarily on studies that 
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involve populations that have historically experienced health 
disparities to demonstrate that DMHIs can benefit these 
groups (3). We propose that the field use this taxonomy 
of DMHIs to mindfully develop interventions within each 
category and to use these categories to organize reviews of 
the literature. 

The National Academies of Science, Engineering, 
and Medicine (4) has suggested that the mental health 
intervention spectrum consists of interventions that are 
focused on (I) promoting mental health, including healthy 
development of children and youth, (II) preventing mental 
disorders prior to the onset of clinical episodes, (III) 
treatment which occurs during the active phase of a clinical 
episode, and (IV) maintenance interventions designed to 
reduce relapse and recurrence of clinical episodes. The 
current article presents illustrations of preventive and 
treatment interventions for various mental health problems. 
The purpose of preventive interventions is to reduce 
incidence, that is, the number of new clinical episodes. 
Treatment interventions aim to reduce prevalence, that 
is, the number of persons experiencing current clinical 
episodes.

The taxonomy previously proposed (2) describes four 
types of digital interventions: Type 1 and Type 2 DMHIs 
are those offered within the context of a professional 
relationship, there is an identified provider and an identified 
patient or client. Type 1 DMHIs are traditional provider-
client interventions that can be carried out remotely using 
electronic means such as teletherapy, phone call(s), or 
online conferencing. Type 2 are Type 1 (provider-client) 
interventions enhanced by digital adjuncts, such as email, 
text, chat, and other remote communication options, 
asynchronous data collection tools (e.g., smartphones, 
wearables, websites, or apps), or other digital tools intended 
to provide supplemental therapeutic experiences, such as 
virtual reality (VR) or augmented reality (AR).

Interventions such as teletherapy can transcend space, 
that is, the constraints that geographical distance places 
on our ability to serve all who need services. Interventions 
administered via telephone [e.g., Mohr et al. (5)] or video 
conferencing [e.g., Batastini et al. (6)] can be as effective as 
in-person services. Distance as an obstacle is particularly 
relevant in rural areas where patients need to travel large 
distances to reach clinics, and for patients who have severe 
debilitating health and mental health conditions that may 
prevent them from receiving care at an in-person clinic 
(e.g., severe social anxiety disorder/social phobia or physical 
limitations) (6). Even in urban areas, many patients often 

experience difficulties paying for transportation to clinics, 
arranging for time off from work, or caregiving obligations 
related to child or elder care for family members. For 
example, a recent patient perception study focused on 
telehealth trauma services for youth, found that telemental 
health can help address barriers to receiving treatment such 
as caregiver job schedules, distance to clinics, and lack of 
transportation (7). Furthermore, during the coronavirus 
disease (COVID) pandemic, when many providers began 
to offer telehealth services, many clinics found that the no-
show rate decreased (8).

Type 3 and Type 4 DMHIs are digital self-help 
interventions. These are used similar to a self-help book and 
do not involve a formal relationship with a provider. The 
author of a self-help book does not undertake professional 
responsibility for the reader nor offers crisis intervention 
services, and neither does the provider of digital self-help 
tools. Type 3 DMHIs are guided self-help interventions; 
human support is offered only to increase adherence 
and effectiveness, and to reduce dropout. Reviews of 
digital interventions have identified two types of support: 
therapeutic and technical support (9). Therapeutic support 
involves providing information and explanations regarding 
how behavior change tools are intended to be used. 
Technical support is limited to helping users to navigate 
the digital tool. Type 4 DMHIs are fully automated self-
help interventions and do not require human support. 
They include websites, apps, automated text messaging, or 
chatbots.

Muñoz et al. (2) in which this taxonomy was first 
suggested, defined Type 1 interventions as “traditional in-
person clinical services that do not use digital interventions” 
(p. 3). The COVID-19 pandemic greatly changed the 
delivery of health care in March 2020. Most mental 
health providers began using video conferencing therapy 
sessions, thus embracing digital technology to provide live 
sessions. This is the reason we now include synchronous 
treatment and preventive interventions as part of Type 1 
interventions provided via digital telehealth media. In-
person interventions that do not involve digital elements 
will no longer be included in the definition of Type 1 digital 
interventions.

Consumable and non-consumable interventions

An important concept relevant to the four types of DHMIs 
is the difference between consumable and non-consumable 
interventions. Consumable interventions are used up after 



mHealth, 2023 Page 3 of 17

© mHealth. All rights reserved. mHealth 2023;9:28 | https://dx.doi.org/10.21037/mhealth-23-6

they are administered. For example, the nicotine patch 
is discarded at the end of the day, antidepressants are 
consumed as they are ingested, and psychotherapy sessions 
“use up” the therapist’s time as they are delivered—no other 
patient will benefit from that hour of the therapist’s time. 
Non-consumable interventions, on the other hand can 
be used again and again, without losing their therapeutic 
power. DHMIs, such as websites or apps, can thus benefit 
thousands of people at very low cost anytime and anywhere 
there is access to the Internet. For example, a website that 
costs $1 million to create and evaluate, costs $1,000 per 
person if 1,000 people use it, $10 if 100,000 people use it, 
and $1 if a million people use it. This could make it possible 
for non-consumable interventions to be provided to the 
public free of charge, especially if supported by public 
health systems, academic, or other non-profit institutions. 
For-profit institutions could offer non-consumable 
interventions (Type 4) at no charge to attract paying clients 
to their websites and as part of their corporate contribution 
to the public good. They could then obtain revenue by 
charging users for consumable services, modest fees for 
coaches supporting guided interventions (Type 3) and 
market rates for therapists (Type 1 and Type 2) for users 
who choose (and can afford) these professional care options.

Although consumable interventions are generally more 
effective and have lower dropout rates, the reach of non-
consumable interventions can sometimes mean that more 
people can benefit from them (9,10). For example, if a 
consumable intervention serves 1,000 people in a month and 
is 50% therapeutically effective, it will benefit 500 people a 
month. If a non-consumable intervention serves 100,000 
people in a month and is only 10% effective, it still can 
benefit 10,000 people that month. This is 20 times more 

than the consumable intervention.

How the proposed taxonomy fits within the World Health 
Organization (WHO) taxonomy

The WHO (11) developed a taxonomy to classify digital 
health interventions (DHIs) that is called “Classification 
of Digital Health Interventions v1.0”. This classification 
focuses on public health and was created to provide 
“standardized vocabulary” to the communities working 
with digital health. The WHO organized DHIs in four 
categories: interventions for clients, interventions for 
healthcare providers, interventions for health care system 
or resource managers, and interventions for data services. 
These classifications and categories are intended for general 
health care. Our updated taxonomy is specific to DMHIs 
for clients (Type 1 and Type 2) within a healthcare system, 
self-help users with human support (Type 3) outside a 
healthcare system, and fully automated (no human support) 
self-help (Type 4) similar to self-help books.

For each of the four types (Figure 1, Table 1) we will 
provide illustrations and we will also specify whether 
the interventions are intended to produce treatment or 
prevention effects. We will refer to review articles for most 
categories and provide descriptions of illustrative studies 
involving underserved populations for each category 
whenever possible. It is important to emphasize the need to 
conduct more research with these populations [e.g., Classen 
et al. (12)]. For example, 37.6% of White adults with 
diagnosis-based need for mental health or substance abuse 
care receive treatment, compared to 22.4% of Latinos and 
25.0% of African American (13). Furthermore, minority 
adolescents are predicted to be at greater risk of mental 

Taxonomy of DMHIs

Provider administered Provider administered with 
blended digital adjuncts

Self-help human 
supported/guided Self-help fully automated

Asynchronous or synchronous Therapeutic or technical 
guidance Can be accessed anytime

Provided by healthcare worker or lay health worker Support usually not by 
therapists No human support

Provided within a healthcare system Provided outside a healthcare system

Therapeutic contract No therapeutic contract

Consumable Non-consumable

Figure 1 Overview of the four types of digital mental health interventions. DMHIs, digital mental health interventions. 
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disorders than their White counterparts, and yet are less 
likely to use mental health services (14).

Type 1: provider administered DMHIs

Type 1 interventions are asynchronous or synchronous 
DMHIs by licensed practitioners or lay health workers 
who provide live treatment or prevention services in 
their role as health care providers. These interventions 
include “teletherapy”, in which the provider administers 
an intervention using tools such as the telephone or 
online video conferencing. Regarding treatment, there is 
a therapeutic contract with the client or patient and the 
therapist assumes legal and/or professional responsibility for 
the case. With preventive interventions, there is an implied 
professional relationship because the provider is offering 
official health services. This type of DMHI is offered within 
a healthcare system. Because Type 1 interventions involve 
provider time, they are consumable and are limited to how 

many people the provider can serve.

Illustrations of Type 1 DMHIs

As Type 1 DMHIs became popular because of their 
convenience and extended outreach capacity to different 
populations and geographic regions, many systematic and 
general reviews and individual studies have been conducted. 
Following are systematic reviews and individual studies 
of treatment and preventive interventions to illustrate the 
effectiveness of Type 1 DMHIs.

Reviews of Type 1 DMHIs
Lawes-Wickwar et al. (1) conducted a systematic review 
of 29 randomized controlled trials (RCTs) about the 
application and effectiveness of telehealth and other 
therapy technologies for individuals with severe mental 
illness (SMI). Results indicated that technological tools 
have different outcomes depending on the disorder and 

Table 1 A taxonomy to categorize the literature on DMHIs for treatment and prevention

Type Description
Therapeutic 

contract
Consumable Example

Type 1: provider 
administered DMHIs

These are asynchronous or synchronous 
digital interventions by independent 
practitioners or lay health workers who 
are providing treatment or prevention 
services in their role as health care 
providers via telehealth media

Yes Yes Since the COVID-19 pandemic began, 
many if not most of these interventions 
include “teletherapy”, in which the provider 
administers an intervention using digital 
tools such as the telephone or online video 
conferencing 

Type 2: provider 
administered DMHIs 
with blended digital 
adjuncts

These are asynchronous or synchronous 
digital interventions by independent 
practitioners or lay health workers who 
are providing treatment or prevention 
services in their role as health care 
providers and are using digital adjuncts

Yes Yes The addition of email, text messaging, apps 
or websites as adjuncts to treatment, or other 
digital tools such as VR, AR, or other forms of 
adjuncts beyond live interactions

Type 3: self-help 
human supported/
guided DMHIs 
with therapeutic or 
technical guidance

These interventions offer human support 
for the user of self-help digital tools to 
reduce the large proportion of dropouts 
from most digital self-help interventions. 
The support is not generally provided by 
licensed therapists

No Yes Support can be provided by students or other 
lay individuals trained to encourage users to 
adhere to the self-help digital tools or to help 
them navigate these tools

Type 4: self-help fully 
automated DMHIs

These interventions are fully automated 
self-help interventions. They do not 
require human time when administered

No No These interventions, such as websites and 
apps, can be used by anyone, anywhere, 
ideally at no charge to the user. Thus, they 
transcend the limitations of both space 
and time; users anywhere in the world can 
access them, without having to arrange for an 
appointment time with a provider or a guide

DMHIs, digital mental health interventions; COVID-19, coronavirus disease 2019; VR, virtual reality; AR, augmented reality.
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reported symptoms. For example, the authors reported 
that telephone support effectively improved medication 
adherence, reduced manic symptoms, and reduced days 
at an inpatient facility. Another review by Zhao et al. (15) 
about the effectiveness of telehealth interventions for 
women with postpartum depression (PPD), found that 
“telehealth interventions could effectively reduce symptoms of 
depression and anxiety in women with PPD” (p. 1). These 
reviews present evidence that Type 1 interventions can be 
effective in reducing severity of mental health symptoms.

Illustrative treatment studies
See Table 2 for individual study details. A recent pilot RCT 
by Spruill et al. (16) evaluated the feasibility, acceptability, 
and effectiveness of a culturally adapted depression self-
management program [project UPLIFT (Using Practice 
and Learning to Increase Favorable Thoughts)] delivered 
via telephone to Hispanic adults with epilepsy. Intention-
to-treat analyses showed that participants in the UPLIFT 
program (n=36) had significantly lower rates of depressive 
symptoms in comparison to the usual care group (n=36) at 
8-week follow-up (63% vs. 72%), 6-month follow-up (40% 
vs. 70%), and 12-month follow-up (47% vs. 70%). Stewart 
et al. (17) evaluated the effectiveness of a pilot trauma-

focused cognitive-behavioral therapy (TF-CBT) treatment 
delivered via one-to-one videoconferencing for racial and 
ethnic minority children and adolescents from economically 
disadvantaged backgrounds or living in rural areas. Post-
traumatic stress disorder (PTSD), depression, and anxiety 
symptoms significantly decreased in participating children 
and adolescents from pretreatment to post-treatment. 
Caretakers participating in the study also reported seeing 
a reduction in PTSD, depression, anxiety, and emotional/
behavioral problems. Pilot studies such as these exemplify 
how Type 1 interventions such as teletherapy and telephone 
interventions can be effective in treating the mental health 
needs of underserved populations. Full scale DMHIs studies 
with these populations are much needed.

Illustrative prevention studies
Many Type 1 interventions have shown to be effective as a 
prevention tool for various mental health disorders. Lopez 
et al. (18) conducted an RCT to evaluate the long-term 
efficacy of a cognitive-behavioral conference call (CBCC) 
intervention (n=69) in comparison to a behavioral-activation 
conference call (BACC) intervention (n=70) and a usual 
care control group (UCCG, n=80) to prevent depressive 
symptoms in informal caregivers showing elevated but 

Table 2 Characteristics of illustrative examples of Type 1 (provider administered DMHIs) treatment and prevention studies

Treatment or 
prevention

Example Disorder(s) Intervention(s) 

Sample

Population(s) Sample size
Gender; race/
ethnicity

Country Language

Treatment Spruill  
et al. (16)

Depression Telephone-based 
self-management 
training called 
“Project UPLIFT” 
vs. usual care

Adults with epilepsy; 
age: M =42.8 years

N=72 (UPLIFT: 
n=36; usual  
care: n=36)

70.8 % female; 
100% Hispanic

USA English 
Spanish

Treatment Stewart  
et al. (17)

PTSD TF-CBT via 
videoconferencing

Youths who had 
trauma exposure;  
age: M =10.8 years

N=15 93.3% female; 
46.7% Hispanic, 
40% African 
American, 
13.3% 
Caucasian

USA English 
Spanish

Prevention Lopez  
et al. (18)

Depression CBCC vs. BACC 
vs. usual care

Adult caregivers with 
elevated depressive 
symptoms; age: M 
=54 years

N=219 (CBCC: 
n=69; BACC: 
n=70; usual  
care: n=80)

90.9% female; 
no race/ethnicity 
provided

Spain Spanish

If gender/ethnicity information is only available by group, then total percentage = aggregate sample from each group/total sample. 
DMHIs, digital mental health interventions; CBCC, cognitive-behavioral conference call; UPLIFT, Using Practice and Learning to Increase 
Favorable Thoughts; M, mean; PTSD, post-traumatic stress disorder; TF-CBT, trauma-focused cognitive-behavioral therapy; BACC, 
behavioral-activation conference call.
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subclinical depressive symptoms. At the 36-month follow-
up, the incidence of depression was lower for CBCC [8.7%, 
relative risk (RR) =0.26] and BACC (8.6%, RR =0.25) in 
comparison to the UCCG (33.7%). “For both interventions, it 
was found that approximately one new case of depression would be 
prevented for every four caregivers treated” (p. 17), compared 
to the UCCG. 

Type 2: provider administered DMHIs with 
blended digital adjuncts 

Type 2 are asynchronous and synchronous DMHIs by 
independent practitioners or lay health workers providing 
treatment or prevention services using digital adjuncts 
to enhance their interventions. These include email, text 
messaging, apps or websites, VR, AR or other forms of 
adjuncts beyond synchronous online interactions. 

With Type 2 treatment, there is still a therapeutic 
contract with the client or patient, and the therapist is 
legally and professionally responsible for the case. Type 
2 DMHIs are offered within a healthcare system and are 
consumable, that is, limited in terms of how many people 
they can serve by provider availability. However, it is 
possible that the addition of digital adjuncts could reduce 
the time a provider needs to spend on each patient, and thus 
the cost involved. For example, Lock et al. (19) conducted 
a feasibility study of an RCT comparing the efficacy of a 
family-based treatment through videoconference (FBT-V) 
and an online guided self-help version of the program 
(GSH-FBT) to treat anorexia nervosa in adolescents. 
Participants in this study had to be under the care of a 
physician to monitor their safety throughout the treatment. 
One of the findings was that there was a reduction in 
time spent by therapists favoring the GSH-FTB group, 
“depending on the outcome, this efficiency if confirmed in an 
adequately powered study could lead to cost differences related to 
therapist time being approximately 1.9–3.4 times less costly in 
GSH-FBT than FBT-V” (p. 2006).

Review of Type 2 DMHIs 

Berrouiguet et al. (20) conducted a systematic review of 
studies using mobile phone text messaging as an adjunct to 
mental health care services. Within the studies analyzed, 
text messaging was used to send reminders, information/
education, supportive messages, or for self-monitoring. 
The authors conclude that a large overarching benefit of 
text messaging was its use for self-assessment and ecological 

momentary assessment (EMA) via real-time data capture. In 
addition, text-messaging contributed to continuity of care, 
was often used to extend care after discharge, or for delivery 
of preventive messages to at-risk populations. The authors 
point out that text-messaging can be readily accepted by 
populations who often refuse treatment, such as patients 
suffering from eating disorders (EDs) or suicide attempters 
who initially refused hospitalization. And text-messaging 
can also reduce feelings of isolation in patients suffering 
from mental illnesses. 

Illustrative treatment studies

See Table 3 for individual study details. Mantani et al. (21)  
conducted a parallel-group RCT to evaluate the effectiveness 
of a smartphone app (Kokoro-app) as an adjunct to 
treatment. The Kokoro-app is a CBT-based self-help 
smartphone app to treat depression in patients with major 
depression and antidepressant resistance. Patients were 
randomized to a medication change + Kokoro-app CBT 
(n=81) group or medication change only (n=83) group. 
Medication change meant that at the beginning of the study 
(week 0), participants began changing their antidepressant to 
a new one, with “the previous antidepressant tapered off by week 5”  
(p. 3). With intention-to-treat analysis, results showed 
that participants in the app group had significantly lower 
depression symptoms (primary outcome, P<0.001) than 
the control group at post intervention (week 9). Aguilera 
et al. (22) evaluated text messaging as an adjunct to CBT 
group therapy sessions (total of 16 weeks) for depression to 
increase engagement and improve outcomes. With intention-
to-treat analysis, results showed that attendance in the CBT 
program significantly improved for text messaging participants 
(median of 13.50 weeks) compared to the control group 
(median of 3 weeks) before dropping out. Mantani et al. (21) 
and Aguilera et al. (22) show that using a digital tool as an 
adjunct to treatment, that is, a Type 2 intervention, can be 
beneficial in reducing depressive symptoms and increasing 
participant engagement.

Illustrative prevention study

Barrera et al. (23) assessed the feasibility and acceptability 
of an intervention course called the mothers and babies 
(MB) course, intended to prevent PPD that integrated 
text messages as part of the intervention. The MB was 
delivered in-person over 12 sessions in a period of 9 weeks 
as part of a home visiting program. The text messages were 
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sent in English or Spanish using a web-based platform 
called HealthySMS. After each session, “home visitors 
were instructed to log-in to the HealthySMS platform to enter 
session data and trigger session-specific SMS text messages” 
(p. 6). Thirty-six text messages were integrated focusing 
on skill reinforcement, homework reminders, and self-
monitoring. Overall, 68% of participants received the full 
set of text messages and completed the whole intervention. 
Participants found the text messages acceptable, rating the 
text messages as useful to very useful (64% to 86.3%) and 
understandable to very understandable (80% to 100%).

Type 3: self-help human supported/guided DMHIs

Type 3 DMHIs interventions offer human support for 
the use of self-help digital tools to reduce the substantial 
proportion of dropouts from most digital self-help 
interventions (24). Type 3 support can be provided by 
students or other lay helpers, or even health care providers 
trained to encourage users to adhere to the digital self-help 
tools or to help them navigate these tools. Because they 
involve human time, Type 3 self-help human supported/
guided DMHIs are consumable and are limited in the 
number of users they can serve and by the number of hours 

that support staff have allotted.
 Type 3A: self-help human supported/guided 

DMHIs with therapeutic guidance. These offer 
what has been termed “Therapeutic guidance”, that 
is, “technology-mediated human support” with a 
focus on “content and processes related to the treatment 
and … of a genuine therapeutic nature” [(9), p. 11-12]. 

 Type 3B: self-help human supported/guided DMHIs 
with technical guidance. These offer only technical 
guidance, that is, “technical and compliance 
facilitating support” with the goal of solving “technical 
problems and facilitate the motivation and compliance of 
patients to the intervention” [(9), p. 11]. 

 Type 3A and 3B DMHIs are sometimes referred to 
as “guided” or “supported” interventions and are 
offered outside a healthcare system.

Reviews of Type 3 treatment DMHIs

In a recent meta-analysis, Moshe et al. (9) explored the 
efficacy of digital interventions for the treatment of 
depression. Remote interventions have gained traction since 
the onset of the COVID-19 pandemic, which has increased 
depression and reliance on technology-delivered treatment 

Table 3 Characteristics of illustrative examples of Type 2 (provider administered DMHIs with blended digital adjuncts) treatment and prevention 
studies

Treatment or 
prevention Example Disorder(s) Intervention(s) 

Sample

Population(s) Sample size Gender; race/
ethnicity Country Language

Treatment Mantani 
et al. (21)

Depression Cognitive behavioral 
therapy app Kokoro 
+ antidepressant 
switch vs. 
antidepressant 
switch only 

Adult patients with 
primary diagnosis of 
major depression;  
age: M =40.2 years

N=164 
(app: n=81; 
medication: 
n=83)

53% female; no 
race/ethnicity 
provided

Japan Japanese

Treatment Aguilera 
et al. (22)

Depression CBT group therapy  
+ text messaging  
vs. CBT group 
therapy only

Adult patients at an 
urban public hospital 
referred to a behavioral 
health clinic; age 
texting: M =51.71 years, 
age group therapy only: 
M =51.83 years

N=85 (CBT + 
text: n=45; CBT 
only: n=40)

78.8% female; 
100% Hispanic

USA Spanish

Prevention Barrera  
et al. (23)

Postpartum 
depression 

The MB course + 
SMS text messages

Pregnant women  
(17 to 31 years);  
age: M =23.7 years

N=28 100% female; 
43% Black or 
African American, 
36% Hispanic 
or Latinx, 14% 
White, 4% 
Biracial, 4% prefer 
to not specify 

USA English

If gender/ethnicity information is only available by group, then total percentage = aggregate sample from each group/total sample. DMHIs, 
digital mental health interventions; M, mean; CBT, cognitive-behavioral therapy; MB, mothers and babies; SMS, short messaging service.
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(6,25). Eighty-three RCTs were reviewed. Interventions 
with human technical guidance had an average effect 
size of g=0.46 (P<0.001) and interventions with human 

therapeutic guidance resulted in an average effect size of 
g=0.63 (P<0.001). Furthermore, there was no significant 
difference between guided digital interventions and face-

Table 4 Characteristics of illustrative examples of Type 3 (self-help human supported/guided DMHIs) treatment and prevention studies

Treatment or 
prevention

Example Disorder(s) Intervention(s) 

Sample

Population(s) Sample size
Gender; race/
ethnicity

Country Language

Treatment Harper 
Shehadeh  
et al. (27)*

Depression WHO-guided  
step-by-step 
e-mental health 
intervention

Adults not at 
risk of suicide; 
age:  
M =27.7 years

N=129 78% female; 88% 
Lebanese, 6% 
Palestinian, 4% 
Syrian

Lebanon Arabic

Prevention Otero  
et al. (28)*

Depression Happy app 
+ telephone 
support through 
a conference call 
system

Adult non-
professional 
caregivers; age: 
M =54 years

N=31 93.5% female; 
no race/ethnicity 
provided

Spain Spanish

Treatment Lindegaard  
et al. (29)

Depression Culturally  
adapted iCBT vs. 
wait-list

Adult Kurdish 
immigrants; 
age:  
M =33.86 years

N=50 (iCBT: 
n=25; wait-list: 
n=25)

46% female; no 
race/ethnicity 
provided

Sweden Kurdish 
(Sorani)

Treatment Lindegaard  
et al. (30)

Depression, 
anxiety, 
insomnia

Culturally adapted 
Individually  
tailored iCBT vs. 
wait-list

Adult Arabic 
immigrants; 
age:  
M =37.5 years

N=59 (iCBT: 
n=30; wait-list: 
n=29)

42% female; no 
race/ethnicity 
provided

Sweden Arabic

Treatment Fitzimmons-
Craft et al. (31)

Eating, 
disorders

SB-ED digital  
CBT-guided self-
help program vs. 
usual care

Adult female 
college 
students; age: 
M =22.12 years

N=690 (SB-ED: 
n=385; usual 
care: n=305)

100% female; 60% 
White, 17.1% Asian 
or South Asian, 
5.4% Black or 
African American, 
0.1% Native 
Hawaiian or Pacific 
Islander, 0.4% 
American Indian 
or Alaskan Native, 
7.7% Multiracial, 
6.7% Other

USA English

Prevention Buntrock  
et al. (32)

Depression Psychoeducation, 
behavior therapy, 
and problem-
solving therapy 
web-based 
multimedia 
intervention 
supported by an 
online trainer vs. 
enhanced usual 
care

Adults with 
subthreshold 
depression; 
age:  
M =45.04 years

N=406 
(intervention: 
n=202; usual 
care: n=204)

73.9% female; 
83.5% White, 
0.2% Black, 0.2% 
Hispanic, 16% not 
reported

Germany German

If gender/ethnicity information is only available by group, then total percentage = aggregate sample from each group/total sample. *, 
additional examples not described in the text. DMHIs, digital mental health interventions; WHO, World Health Organization; M, mean; 
iCBT, internet-based cognitive behavior therapy; SB-ED, student bodies-eating disorders.
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to-face psychotherapy, suggesting that Type 3 interventions 
can be as effective as Type 1 and Type 2 interventions to 
treat depression. 

Karyotaki et al. (26) explored if guided Internet-based 
interventions reduced depressive symptoms among adults. 
Twenty-four RCTs with 4,889 participants were analyzed. 
Results showed that guided internet interventions effectively 
reduced depressive symptoms and yielded higher response 
and remission rates than fully automated interventions. 
One important point to make is that in this review, ethnic 
minorities had lower response and remission rates.

Illustrative treatment studies

See Table 4 for study details and additional examples (27,28). 
To reduce mental health disparities among refugee immigrant 
populations in Sweden, Lindegaard et al. (29,30) conducted 
RCTs to investigate the effectiveness of culturally adapted 
Internet-Based Cognitive Behavior Therapy (iCBT) with 
weekly therapeutic guidance to treat depressive symptoms. 
In Lindegaard et al. (29), the iCBT was culturally adapted 
for a Kurdish population (n=50). In Lindegaard et al. (30), 
the iCBT was culturally adapted for an Arabic-speaking 
population (n=59). With intention-to-treat analysis, results 
showed that the treatment groups in both studies had a 
reduction in depressive symptoms in comparison to the wait-
list control posttreatment [d=1.27, Lindegaard et al. (29); 
d=0.85, Lindegaard et al. (30)]. Both studies showed that 
guided self-help Internet interventions with therapeutic 
guidance can be effective in treating mental health 
symptoms in immigrant and refugee populations when the 
treatment is culturally adapted.

In a cluster RCT, Fitzimmons-Craft et  al .  (31) 
investigated the effectiveness of an online guided self-
help CBT intervention to improve outcomes of college 
women with EDs in 27 US universities. The intervention 
called student bodies-eating disorders (SB-ED) was part of 
an online Healthy Body Image program. Participants had 
access to this program for eight months and were assigned a 
coach. Coaches were doctoral students, social work master’s 
students, study staff, or postdoctoral fellows who received 
training in cognitive behavioral approaches for EDs, 
motivational interviewing, technical skills, and effective 
digital coaching. Therefore, this would be a Type 3A 
DMHI, providing therapeutic guidance. There were 1- and 
2-year follow-ups. Follow-ups were combined for analysis. 
Participants were assigned to the SB-ED intervention 
group (n=385) or a referral to the usual care control group 

(n=305). With intent-to-treat analysis, results showed that 
participants in the intervention group had a significant 
reduction in ED psychopathology post intervention 
(d=−0.40, P<0.001) and follow-up (d=−0.35, P<0.001). 
There was also a significant reduction in depression for the 
intervention group at post intervention (d=−0.22, P=0.01) 
and follow-up (d=−0.21, P=0.001). 

Review of Type 3 prevention DMHIs

Martínez et al. (33) conducted a systematic review to 
evaluate the effectiveness of Internet interventions for 
the prevention and treatment of depression focusing on 
populations from developing countries. Five feasibility 
studies and one protocol with the number of participants 
ranging from 23 to 17,318 per study were reviewed. Most 
studies focused on depression prevention (n=5) and came 
from Latin American countries (n=4). Results showed that 
Internet interventions for depression prevention with low 
levels of human support are useful and acceptable to users.

Illustrative prevention studies

Buntrock et al. (32) investigated the effect of a guided self-
help depression prevention Internet intervention in adults 
with subthreshold depression in Germany. At 1-year follow-
up, 47% of the control group developed a major depressive 
episode, compared to 27% in the intervention group. 
This study shows the potential of Type 3 interventions to 
serve as effective treatment and preventive measures for 
various mental and health disorders such as depression 
[e.g., Lindegaard et al. (29,30); Moshe et al. (9)]. These 
interventions have shown to be effective for various 
populations facing challenges seeking therapeutic services 
because of the lack of available services, stigma, time 
constraints, financial implications, and other barriers (9,33).

Type 4: self-help fully automated DMHIs

Type 4 are fully automated self-help DMHIs. They do not 
require human time when administered, thus they are not 
consumable. Type 4 interventions, such as websites, apps, 
chatbots, and text-messaging interventions can be used by 
anyone, anywhere, ideally at no charge to the user. Thus, 
they transcend the limitations of both space and time. Users 
anywhere in the world with an internet connection and a 
mobile device can access them without having to arrange for 
an appointment time with a provider. Type 4 interventions 
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also address the limitations of cost because human time is 
not an issue. As more people use them, the marginal cost (the 
cost of providing an intervention to one additional person) 
eventually approaches, though it never reaches, zero. Type 
4 DMHIs are offered outside a healthcare system. Users 
complete the intervention on their own with no human 
support and do not receive human supported feedback. 

Review of Type 4 treatment DMHIs

Karyotaki et al. (34) systematically analyzed the effectiveness 
of self-guided iCBT in treating adults with depression. 
Self-guided iCBT was significantly more effective than 
control groups in treating depressive symptom severity 
and inducing a positive treatment response. The studies 
evaluated were conducted in six countries including 
Australia, Germany, Spain, Switzerland, the Netherlands, 
and the United Kingdom. 

Illustrative treatment studies

See Table 5 for study details and additional examples (25,35-38).  
Muñoz and colleagues conducted a series of smoking cessation 
studies that provide evidence about the potential for the global 
outreach of fully automated digital interventions and the 
advantage of non-consumable interventions in terms of cost. 
Their first study (39) was an RCT with 1,000 randomized 
participants from 68 countries. Their second RCT (40) had 
16,430 randomized participants from 165 countries. The 
website then morphed into a participant preference trial 
(3,10) with 15,170 participants from 168 countries. Across 
the three studies, 48,274 provided consent, and 32,600 
provided sufficient pre-assessment data to be part of the 
studies. This level of global reach would be difficult to 
match with consumable interventions. Moreover, the cost 
of helping approximately 20% of participants quit smoking 
was significantly lower compared with the estimated cost of 
nicotine patches or smoking cessation groups.

Review of Type 4 prevention DMHIs

Sander et al. (42) systematically reviewed 17 articles on 
Internet-based interventions that aimed to prevent mental 
disorders. The Internet-based intervention platforms 
evaluated the prevention of EDs, depression, anxiety, 
PTSD, generalized-anxiety disorder, or a combination 
of these disorders in a wide array of adult populations, 
including cancer patients, and university students. Internet 

interventions were effective in preventing EDs, depression, 
and anxiety. “Evidence was found for effectiveness of interventions 
for EDs, depression, and anxiety. Internet-based interventions can 
be considered effective in reduction of subthreshold symptomatology 
and may also be suitable for preventing the onset of mental 
disorders over the long term” (p. 15). 

Illustrative prevention studies

Ebert et al. (41) conducted an RCT to investigate the 
effectiveness of a self-guided Internet-based mobile 
stress management universal prevention intervention in 
Germany. The 7-session plus one booster session of the 
intervention program called GET.ON, was delivered over 
seven weeks. There was no human support. Participants 
could choose to receive automated text messages. “Text 
messages focused on ultra-brief exercises to be carried out in daily 
life routine, aiming to facilitate transfer from training into real 
life” (p. 4). Participants were assigned to an intervention 
group (GET.ON Stress, n=198) or a wait-list control 
(n=198). The primary outcome was perceived levels of 
stress. With intention-to-treat analysis, results showed that 
the intervention group had lower perceived stress levels 
posttreatment (d=0.71) and at 6-month follow-up (d=0.61) 
compared to the wait-list-control. 

Discussion

There are currently many DMHIs that are often grouped 
together indiscriminately. We believe that it is important 
to categorize DMHIs in a coherent manner because, as we 
have shown above, there are differences in effectiveness, 
dropout rates, and ability to reach large numbers of people 
depending on the type of DMHI being administered. 
This article presents an updated taxonomy of DMHIs 
to encourage the field in purposefully developing and 
evaluating interventions that clearly fit into one of four 
categories (Table 1). Types 1 and Types 2 refer to DMHIs 
specifically provided by a health professional or lay health 
worker within a healthcare system. Type 3 DMHIs refer to 
self-help interventions that require therapeutic or technical 
human support, given to all interested users outside a 
healthcare system. Type 4 DMHI’s refer to fully automated 
interventions similar to self-help books that do not involve 
human support. In addition, our conceptual framework 
notes the significant difference between consumable and 
non-consumable interventions regarding cost and the ability 
to reach large numbers of individuals. We also highlight the 
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difference between preventive and treatment interventions. 
Preventive interventions are intended to forestall the onset 
of mental, emotional, or behavioral disorders. Treatment 
interventions are intended to help individuals who already 
meet criteria for a diagnosable condition. We hope that 
future studies and reviews of the efficacy and effectiveness 
of DMHIs will use this taxonomy to allow readers to 
compare results appropriately. Using the proposed 
taxonomy, we suggest that investigators specify (I) the type 
of DMHI being administered, (II) if it is consumable or 
non-consumable, and (III) if it is a preventive or treatment 
intervention study.

Specifying if the DMHIs are consumable or non-
consumable will clarify whether the interventions 
require human time to administer or if they can be fully 
automated so that they can be accessed from anywhere at 
any time. Reporting whether the DMHI is intended to 
prevent or treat a mental health condition will be useful to 
systematically categorize the growing body of research on 
the use of digital technology for mental health treatment 
and prevention. More prevention DMHIs are needed to 
reach as many people possible and help prevent mental 
health conditions such as depression (43,44). This will allow 
us to serve more adequately those who develop serious 
mental health issues and decrease the burden that many 
mental health professionals are facing in the aftermath of 
the COVID-19 pandemic (45).

We believe each of the four categories are important and 
have unique advantages. We summarize each in turn below.

Type 1 DMHIs are closest to traditional therapy because 
the provider and the client or patient are engaged in a 
professional relationship. Telehealth interventions reduce 
the need for the client or patient to travel to the provider’s 
office. This can benefit patients who cannot afford 
transportation costs, are very distant from providers, have 
physical problems that require accommodations, or are 
afraid of being seen entering a mental health facility.

Type 2 DMHIs add the use of digital adjuncts to 
traditional sessions with the provider, which can contribute 
information that the provider can use to track progress, 
provide additional sources of support for the client or 
patient, and help the patient to adhere to treatment 
elements by monitoring mood, activity levels, and other 
daily behaviors that can enhance treatment outcomes. In 
addition, some studies have shown that digital adjuncts can 
reduce the number of hours that providers need to yield 
good outcomes [e.g., Lock et al. (19)].

Type 3 DMHIs have demonstrated reductions in dropout 

rates and increases in efficacy compared to unguided self-
help interventions (9). Human support increases adherence, 
helps users surmount potential obstacles to using the 
interventions, and thereby add to the likelihood that the 
interventions will be effective.

Type 4 DMHIs are easily accessible for individuals 
with access to digital devices and the Internet. By being 
fully automated, they can be used at any time at the user’s 
convenience, and from anywhere in the world. Type 4 
DMHIs are the only type that is non-consumable and 
therefore the least costly. Although they generally have 
higher dropout rates, and less efficacy than interventions 
with human support, the total number of people reached is 
potentially greater (9,10).

However, DMHIs could have potentially harmful effects 
due to unintended consequences. For example, because 
they are available only to those with access to digital devices 
and the Internet, they could widen health disparities. 
Allowing wealthier and more educated populations that 
tend to have greater access these resources to benefit 
from preventive and treatment interventions unavailable 
to others. Methods to make these tools available to those 
who do not own digital devices need to be developed, 
such as having community health workers equipped with 
digital devices visit communities without Internet access 
and share digital interventions with them. As is the case 
with traditional interventions, DMHIs will not be effective 
for everyone. It is important for more studies to include 
usually underrepresented members of our communities, to 
identify those groups for which more culturally appropriate 
interventions need to be developed, as well as those groups 
who respond as well to specific interventions as did the 
participants in the original clinical trials. Finally, the issue 
of cost must be addressed. Although there are examples 
of DMHIs that have been made available at no charge to 
anyone in the world (39,46), many DMHIs maintain a 
paywall. Thus, the call for DMHIs to be available to anyone 
at no charge is aspirational rather than a current reality.

Our search for illustrative studies representing each of 
the four types of digital interventions showed us that we 
need more studies with underrepresented groups (such 
as Black and Indigenous populations). We also need to 
consider implementing a stepped care model, as they do in 
the UK, in which people with mild and moderate symptoms 
are offered DMHIs (9,47). Those who do not respond to 
them are then provided access to live therapists. 

This updated taxonomy can also be used to address the 
needs of underserved populations. Despite the number of 
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research studies that focus on DMHIs, there are very few 
studies that focus on underserved populations. Developing 
culturally adapted DMHIs within the context of this 
taxonomy could help test their effectiveness and increase 
the likelihood of sharing these DMHIs with as many 
underserved populations as possible. For example, Caplan 
et al. (48) described the development of a culturally adapted 
mental health mobile app to prevent depression among 
low-income primary care participants in the Dominican 
Republic. And Tighe et al. (49) reported that a suicide 
prevention app culturally adapted for Aboriginal and Torres 
Strait Islander youth participants in Australia, “was deemed 
effective, acceptable, and culturally appropriate” (p. 1). 

Conclusions

Although there are effective treatments currently available 
for many mental health conditions, the prevalence of these 
conditions in the general population has not decreased (50). It 
is important to reach a larger proportion of the population 
with evidence-based interventions. Treatment interventions 
alone are unlikely to reduce prevalence sufficiently. 
Preventive interventions that reduce incidence are also 
needed. In this article, we have provided illustrations of 
both levels of intervention. DMHIs have the potential to 
reach large numbers of people and provide access to mental 
health resources to those who need it the most. As Bettis 
et al. (51) state, “there is immense opportunity to enhance the 
quality of emotion-regulation interventions and expand their 
reach to populations with limited access to mental health care 
resources through digital intervention delivery tools” (p. 15). 
We should systematically work to fill in a grid of digital 
interventions in which columns represent specific health 
conditions (depression, smoking, obesity, etc.) and rows 
represent languages. We encourage clinical and research 
teams to focus on developing and testing any of the four 
types of DMHIs and share their findings in the literature. 
Those DMHIs that have been found effective can then use 
the Internet to share them with people locally and with 
similar populations elsewhere. This will allow us to not only 
“Think globally, Act locally” but also “Share globally”.
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