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Main Points

• In terms of knowledge, we are halfway down to the road to 
prevent and treat major depression

• In terms of practice, we are barely getting started

• We need to:
• implement current knowledge 

• add to our current knowledge and 

• embed this knowledge into policy and practice
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The goal of prevention
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September 
1972 -
The concept of prevention

The University of Oregon
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Starting on the road to prevention



National Institute of Mental Health

“In general, the onset of a clinical 
depression cannot be prevented.”

Depression: What We Know 
(Lobel & Hirschfeld, 1984, p. 4)

1984



American Psychologist, 2012, 67 (4), 285–295

2012



Does Prevention Work?

• 1967:  "What treatment, by whom, is most effective for this individual 
with that specific problem, and under which set of circumstances?” 
(Gordon Paul)
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Does Prevention Work?

• 1967:  "What treatment, by whom, is most effective for this individual with 
that specific problem, and under which set of circumstances?” (Gordon Paul)

• 2025:  Which preventive interventions, 

• provided by whom, 

• in which modalities (in person, self-help, social and community projects), 

• are effective for which populations, 

• for which specific mental, emotional, and behavioral conditions, and

• under which historical circumstances?
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2024 – Lancet Psychiatry

(which includes 36 others)

>>“…interventions reduced the incidence of depression 
by 43%, 42%, and 33%, [at post, 6 months,and 12 months] respectively, 
compared with control.”
(Page 996).

30 RCTs; 7201 participants
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2025 - BJPsych

“Conclusions:
Psychological intervention reduces the symptom burden in individuals with subthreshold depression 
up to 1 year…
We find strong support for intervention in subthreshold depression, particularly with PHQ-9 scores ≥ 10.
For very mild symptoms, scalable treatments could be an attractive option.”

50 RCTs;
10,671 participants
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• “...format [individual, group, guided self-help] was not associated with large differences in effect 
sizes… This is encouraging because digital interventions typically require fewer resources.

• …no significant association between number of sessions and the effect size.
• …it can be safely assumed that therapies are effective across the world.  Considering the enormous 

disease burden of depression across the world, more research on how these therapies can be 
disseminated broadly across non-Western countries is certainly warranted.” (Page 308)

562 RCTs; 66,361 patients

2025



Annu. Rev. Clin. Psychol. 2018. 14:159–83
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2016-2017:  50% of patients recovered

(About 66% improved significantly)

IAPT: 
Improving Access to 
Psychological 
Therapies
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Psychological Therapies; Annual Report on the use of IAPT services: England 2014/15

(Based on 1,267,193 referrals; 468,881 finished treatment)
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We should not
assume that
digital 
interventions are 
inferior.   
That is an
empirical
question.

Psychological Therapies; Annual Report on the use of IAPT services: England 2014/15

(Based on 1,267,193 referrals; 468,881 finished treatment)
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Psychological Therapies; Annual Report on the use of IAPT services: England 2014/15

(Based on 1,267,193 referrals; 468,881 finished treatment)



The U.S. 
Preventive 
Services 
Task Force

JAMA. 
2019;321(6):580-587.
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O’Connor et al. (2019)
JAMA. 2019;321(6):588-601.

1 – Pooled RR = Reduction in incidence
1 – 0.61 = 39% reduction in incidence across all trials
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O’Connor et al. (2019)
JAMA. 2019;321(6):588-601.

1 – Pooled Risk Ratio = Reduction in incidence
1 – 0.47 = 53% reduction in incidence for CBT Mothers and Babies Course
1 – 0. 50 = 50% reduction in incidence for IPT ROSE program
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https://youtu.be/q9sPWkEpWs8

The Mothers and Babies Course in Tanzania and Kenya
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Play 0:39 – 1:24 
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Incidence at 36 months
CBCC: Cognitive-Behavioral Conference Call =   8.7%
BACC: Behavioral Activation Conference Call =  8.6%
CG:  Usual Care Control Group = 33.7%
“Regarding the RR and NTT indicators, at 36 months of
follow-up, the RR for CBCC was 8.7/33.8 = 0.26 (95% CI 
0.11, 0.59) and the NTT was ˜4; the RR for
BACC was 8.6/33.8 = 0.25 (95% CI 0.11, 0.58) and the NTT 
was ˜4.”  (Page 13 of 24)
1 – RR = reduction in incidence, so 1 - .25 = 75% reduction of 
new episodes of mayor depression.
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JAMA Psychiatry. 
doi:10.1001/jamapsychiatry.2021.3422 
Published online November 24, 2021.

CBT-I:  Cognitive Behavioral Therapy 
for Insomnia
SET:  Sleep Education Therapy

New episodes:
CBT-I: 12.2%
SET:    25.9%

The CBT-I condition 
prevented more than 
50% of new episodes.



Ricardo F. Muñoz - Groningen June 19 2025

JAMA Psychiatry. 
doi:10.1001/jamapsychiatry.2021.3422 
Published online November 24, 2021.

CBT-I:  Cognitive Behavioral Therapy 
for Insomnia
SET:  Sleep Education Therapy

“Those in the CBT-I group with 
sustained remission of insomnia 
disorder had an 82.6% decreased 
likelihood of depression (hazard ratio, 
0.17; 95%, CI 0.04-0.73; P = .02) 
compared with those in the SET group 
without sustained remission of 
insomnia disorder.” [Page E1]



Consumable vs Nonconsumable Interventions

Consumable

• Consumable interventions are 
“used up” (consumed) when 
they are administered:
– Medications

– Therapy sessions (when 
administered in person)

– Preventive interventions (with 
human providers)

Nonconsumable

• Nonconsumable interventions 
can be administered again 
and again without losing their 
therapeutic power
– Digital interventions are 

nonconsumable

– They can be used any time, 
anywhere, ideally at no charge 
to recipients
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Consumable vs Nonconsumable Interventions

Consumable

• Cost more

• Should be used primarily for 
indicated interventions

• For individuals at imminent 
predictable risk of onset of a 
depressive episode

• Requires screening for risk

Nonconsumable

• Cost much less

• Should be used primarily for 
selective and universal 
interventions

• For groups at higher risk than 
the general population

• For the general population 
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Consumable vs Nonconsumable Interventions

Consumable

• Individual interventions

• Group interventions

• Peer support

• Warm lines

• Crisis lines

• Guided self-help

• Whenever human time is 
involved

Nonconsumable

• Websites

• Mobile apps

• Chatbots

• Automated text messaging 
programs

• Online videos (for non-readers)

• Online self-help printed matter

• AI-supported online tools
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On Harnessing Psychology and Technology
to reach the world 

with Nonconsumable Interventions

• Mass media as a tool to reach large numbers of people
• Digital interventions to reach people worldwide
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TV mood management segments 
reduce symptoms of depression
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“Tomando Control de su Vida” (TC1) 

Abstinence rates for randomized control trial on smoking 
cessation conducted in Spanish via the mail

Eliseo J. Pérez-Stable, P.I. – supported by NCI grant

1997
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Smoking Cessation Rates
Could an Internet intervention yield comparable results?

14-22% at 6 months for the nicotine patch 

4-8% for placebo patches

24-27% at 6 months for smoking cessation groups



Can Web-based smoking 
cessation interventions 

match the patch?

Proof of concept:
The San Francisco Stop Smoking 

Internet Project:
www.stopsmoking.ucsf.edu & 
www.dejardefumar.ucsf.edu



Can Web-based smoking 
cessation interventions 

match the patch?

Proof of concept:
The San Francisco Stop Smoking 

Internet Project:
www.stopsmoking.ucsf.edu & 
www.dejardefumar.ucsf.edu

Every visitor to the site could 
download the Smoking Cessation 
Guide in Spanish or English >>>



Can Web-based smoking cessation 
interventions match the patch?

Proof of concept:
The San Francisco Stop Smoking Internet Project

(Using Missing = Smoking outcomes)

Best condition tested yields 26% at 6 months for Spanish 
speakers (Muñoz et al., 2006)

12-month quit rates (Muñoz et al. 2009):
20% for Spanish speakers
21% for English speakers

We were able to match the patch!



But the reach is remarkable…
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Cost



A Participant Preference Trial

• 18,154 entered the study

• 3,479 (19%) gave us data showing they had quit

• To help that many smokers quit, it would have taken 
$3,652,950 worth of nicotine patches

• We were able to do this in 2½ years, for $200,000 
by keeping the website open after the grant ended.

Ricardo F. Muñoz - Groningen June 19 2025



How did we get $3,652,950?

• Nicotine patches cost $3 to $4 each.  
• $3/day x 7 days = $21/week
• Patches are used for 10 wks: $21 x 10 = $210.

• Patches yield quit rates of 14% to 22%.  
• Let’s use 20% (1 out of 5) for our estimate.

• To get 3,479 smokers to quit, we would have to 
give the patches to 5 times that many, or a total of 
17,395 smokers.  

• 17,395 x $210 = $3,652,950!

47



$3,652,950 vs. $200,000!

• Consumable interventions are VERY expensive!

48



The Marginal Cost of 
Non-consumable Interventions

… the marginal cost
(The cost of offering the intervention

to one more person)
is: 

… this many people 
use the intervention,

$1,0001,000

Ricardo F. Muñoz - Groningen June 19 2025

If a fully automated digital health intervention website 
costs $1 million to create and evaluate and if…
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The Marginal Cost of 
Non-consumable Interventions

… the marginal cost 
(The cost of offering the intervention 

to one more person)
is: 

… this many people 
use the intervention,

$1,0001,000
$10100,000
$11,000,000

$0.1010,000,000

Ricardo F. Muñoz - Groningen June 19 2025

If a fully automated digital health intervention website 
costs $1 million to create and evaluate and if…



Today we can reach 2 out of 3 of 
the 8 billion people in the world

• Source: Internet World Stats
Percentage of the 

world’s 
population

Number of usersDate

1.7%70 millionDecember 1997

3.6%147 millionDecember 1998

28.8%2.0 billionSeptember 2010

58.8%4.5 billionJune 2019

69.0%5.5 billionDecember 2022
https://www.internetworldstats.com/emarketing.htm
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Most people who are depressed are not 
receiving treatment
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Mood Screener
Who searches for 

depression 
information 

online?

Yan Leykin, 2015



Broad recruitment:  
In English, Spanish, Chinese, Russian, and Arabic

Anyone 18+ years of age

Google AdWords

Yan Leykin, 2015



Worldwide reach
231 countries and territories represented

Yan Leykin, 2015



Large sample

ArabicChinese RussianSpanishEnglish

45,00038,00079,00037,000215,000Visitors

75%71%67%87%79%% eligible

10,5009,50024,00017,50077,000Screened for current 
depression

http://tiny.ucsf.edu/mood_screener

Not eligible = under 18 years old

Yan Leykin, 2015



In the past 2 weeks…

Suicide attempts

Depression0%

20%

40%

60%

80%

English
Spanish

Russian
Chinese

Arabic

8% 10%
7%

20%
10%

67% 71%
63%

49%
65%

Rates of depression and suicide

Yan Leykin, 2015



Who is in treatment?
How many report current antidepressants or psychotherapy?

.

..0%

10%

20%

30%

40%

50%

English
Spanish

Russian
Chinese Arabic

17% 22%

10%
9% 12%

Current depression

Yan Leykin, 2015



Who is in treatment?
How many report current antidepressants or psychotherapy?

.

..0%

10%

20%

30%

40%

50%

English
Spanish

Russian
Chinese Arabic

17% 23% 28%

9%
13%

17% 22%

10%
9% 12%

Current depression

L or VL to commit
suicide in next days

Yan Leykin, 2015



On MOOCs and MOOIs (moo-ees)

From Massive Open Online Courses (MOOCs) to 

Massive Open Online Interventions

2016
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Digital Apothecaries: 
Online repositories for MOOIs

2018



Obesity…DiabetesPainDepressionSmoking

English

Spanish

Chinese

Russian

Arabic

Etc…

Building up Digital Apothecaries
Health Problems x Languages

Systematic development of 
evidence-based digital interventions



Participant Preference Research Site: 
Visitors and Participants in 2 ½ Years

TotalEnglishSpanishStage

201,95763,803138,154Visitors to the Site

49,25414,10135,153Demographic data

36,0678,91527,152Eligible

18,4734,85813,615Consented
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Only 9% of those 
interested 
participated in the 
outcome study
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Participant Preference Research Site: Visitors and 
Participants in 2 ½ Years

TotalEnglishSpanishStage

201,95763,803138,154Visitors to the Site

49,25414,10135,153Demographic data

36,0678,91527,152Eligible

18,4734,85813,615Consented

Allow 
eligible 
access to 
tools >>

• Provide nonconsumable digital interventions for all who are interested
• Conduct research studies with those who provide consent
• Allow access to the research interventions to those who choose not give 

consent to use their data in research studies



Single session interventions?

Australian and New Zealand Journal of Psychiatry 2006; 40:59–62

“It may well be that the Internet’s role in
disease prevention will be in the delivery of short positive
health messages, rather than through the delivery
of ‘therapy’ that requires hours of online work.”
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“Compared with the control, both active SSIs 
• reduced three-month depressive symptoms (Cohen’s d = 0.18), 
• decreased post-intervention and three-month hopelessness (d = 0.16–0.28), 
• increased post-intervention agency (d = 0.15–0.31) and 
• reduced three-month restrictive eating (d = 0.12–17)… 
These results confirm the utility of free-of-charge, online SSIs for high-symptom adolescents, 
even in the high-stress COVID-19 context.”

Nature Human Behaviour
VOL 6  
February 2022, 258–268  
www.nature.com/nathumbehav



What about the people for whom current 
prevention or treatment interventions are 
not accessible or effective?

We need to expand our focus 
to address 
Social Determinants of Health

Ricardo F. Muñoz – Groningen June 19 2025



2019 National
Academies of 
Science, 
Engineering, and 
Medicine 
Consensus Study
Report
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2019
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Banerjee et al.,
Science
15 May 2015

Six randomized 
trials in Ethiopia, 
Ghana, Honduras, 
India, Pakistan, 
and Peru.

N = 21,063 adults 
in 10,495 
households

Poorest villages 
identified.
Poorest 
households 
identified using 
Participatory 
Wealth Ranking, 
done by villagers.

Ricardo F. Muñoz - Groningen June 19 2025



Banerjee et al.,
Science
15 May 2015

"...We do see some improvement in the self-reported well-being of the 
beneficiaries…
Much more detailed psychological measurement would be necessary to 
fully understand this result and its underlying mechanisms." 
(Page 1260799-14)
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Where to next?

• Provide access to as many people as possible to
– Preventive interventions to reduce incidence

– Treatment interventions to reduce prevalence

• Address social determinants of health
– To reduce risk factors at a population level
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Priorities

Social and 
Community 
Interventions

Social and 
Community 
Interventions

Modalities to 
consider to increase 
access to all

Individual 
Interventions

Populations

TreatmentMajor Depressive 
Episodes

Consumable
preventive 
interventions

Subthreshold 
depression
(Indicated)

Nonconsumable
interventions

High-risk groups
(Selective)

Nonconsumable
interventions

Low-risk groups
(Universal)



Priorities

Social and 
Community 
Interventions

Social and 
Community 
Interventions

Modalities to 
consider to increase 
access to all

Individual 
Interventions

Populations

Creating nurturing 
environments

Reducing:
• Poverty
• Discrimination
• Epidemics

Helpful at all levels

Consumable:
Professionals
Lay Health Workers
Volunteers
Peers

Nonconsumable:
Digital, mass media 
interventions
Printed matter

TreatmentMajor Depressive 
Episodes

Consumable
preventive 
interventions

Subthreshold 
depression
(Indicated)

Nonconsumable
interventions

High-risk groups
(Selective)

Nonconsumable
interventions

Low-risk groups
(Universal)
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Think Globally

Depression is the leading cause of disability worldwide.
Smoking is the number one cause of preventable death worldwide.
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Think Globally
Act Locally

Develop and test preventive and treatment interventions 
that work in your communities.
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Think Globally
Act Locally

Share Globally

Share your interventions widely, 
for example, with those who speak the same language. 

Develop, test, and disseminate digital interventions, 
such as websites and apps worldwide and ideally at no charge.
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Let’s blanket the world with
preventive and treatment interventions
to protect as many people as possible 

from preventable depression.
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Thank you!

rmunoz@paloaltou.edu


