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Introduction

Digital interventions have been instrumental in addressing mental health problems for

over a decade. These technology-based tools are designed to provide psychological support

and facilitate therapeutic activities for individuals experiencing mental health challenges.

They include Internet-based programs and mobile applications, among many other

digital tools, that apparently promised an accessible, scaled, and economically efficient

solution. In 2019, approximately 1 in 8 individuals, equating to 970 million people

globally, were affected by a mental disorder, with anxiety and depressive disorders being

the most prevalent (1). As mental health disorders continue to exert significant pressure

on global health systems and economies, assessing the cost-effectiveness of these digital

interventions becomes increasingly critical.
History and importance of economic evaluations in
healthcare

Economic evaluations address the fundamental economic problem of scarcity, where

the demand for resources is greater than what is available (2). In healthcare, this will be

balancing the choices between alternatives to maximize health outcomes in the face of a

certain budget. This requires a rigorous analysis of the costs and benefits of different

healthcare services, ensuring that resources are allocated efficiently and effectively.

Economic evaluations in healthcare have evolved significantly since the 1960s (3). The

development of quality-adjusted life years (QALYs) in the early 1970s represented a

huge step forward in that it provided a single measure allowing comparisons of the

relative effectiveness of different healthcare interventions (4, 5). The development of

disability-adjusted life years (DALYs) by the World Bank and WHO in 1990 further

refined this approach by incorporating both morbidity and mortality into the

assessment (6). It was also during the 1990s that the major institutions in this regard,

shaping the field of pharmacoeconomics, were set up - the International Society for

Pharmacoeconomics and Outcomes Research and journals like “Pharmacoeconomics”
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and “Value in Health”. These advancements are indicative of an

increasing realization of the important role played by economic

evaluations in healthcare decision-making.
Economic evaluation techniques

Economic evaluations compare the costs and outcomes of

different healthcare services to determine which provide the best

value for money. The primary techniques employed encompass (2):

- Cost-Benefit Analysis (CBA): This framework monetizes the

cost and benefits of different interventions, making it easier

for policymakers to understand the financial return on

investment. For every euro or dollar invested, the return is

expressed in euro or dollar, for instance. CBA is often

considered more intuitive for decision-makers because it

directly relates to financial outcomes.

- Cost-Effectiveness Analysis (CEA): CEA evaluates interventions

based on their costs relative to their health outcomes, typically

measured in natural units such as life years gained or

symptoms reduced. This method is particularly useful for

comparing interventions that have similar goals but different

costs and effectiveness profiles.

- Cost-Utility Analysis (CUA): CUA uses a generic index of

morbidity and mortality, such as QALYs or DALYs, to compare

the value of different interventions. This approach allows for a

standardized comparison across diverse health conditions.

The Incremental Cost-Effectiveness Ratio (ICER) is a key

metric in these analyses, representing the additional cost per

additional unit of health benefit (e.g., cost per QALY gained)

when comparing two interventions (2). This metric is crucial in

determining whether an intervention is considered cost-effective

within a given context. In addition, the cost-effectiveness plane is

often used to visualize these comparisons, plotting cost and effect

pairs of different interventions relative to each other (7).
Current evidence on cost-
effectiveness of digital interventions

Research on the cost-effectiveness of digital interventions,

particularly for mental health disorders like depression and

anxiety, has produced promising results. Numerous systematic

reviews have demonstrated that guided internet interventions for

depression and anxiety appear to be cost-effective compared to

controls (8–13). However, Kolovos et al. (14) found in an

individual participant data meta-analysis that internet

interventions for the treatment of depression were not considered

cost-effective. The evidence for digital interventions in treating

substance use disorders is similarly mixed but generally positive.

Buntrock et al. (15) reviewed 11 studies and found that the

likelihood of internet interventions being cost-effective in this

area appears promising. This suggests that digital interventions

have the potential to address a wide range of mental health

issues, extending beyond depression and anxiety. Despite this
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potential, interventions aimed at the same condition often differ

in their underlying principles, content, and the type and extent

of support offered. It is important to consider that these

variations may influence treatment outcomes and raise questions

about whether evidence from similar interventions can be

effectively combined to create comprehensive recommendations

regarding their cost-effectiveness.
Common misconceptions

There are several misconceptions when interpreting results of

economic evaluations. A prevalent misconception is that “cost-

effective interventions” are synonymous with “being cheap” or

“saving money”. Cost-effectiveness measures the value of an

intervention by comparing the health outcomes achieved per unit

of cost, rather than just the total cost. It assesses the relative

costs and benefits of different interventions to determine which

offers the best health outcomes for the money spent. An

intervention is deemed cost-effective if it provides a good balance

between the costs incurred and the health benefits gained,

typically measured in quality-adjusted life years (QALYs) or

disability-adjusted life years (DALYs) (2). An intervention could

be more expensive but still cost-effective if it provides

significantly better health outcomes compared to alternatives. For

example, a digital mental health intervention may have higher

upfront costs due to development and implementation but can

be cost-effective by reducing long-term healthcare costs through

improved health outcomes and increased productivity.

Another misconception is that if an intervention is cost-

effective, it should automatically be funded by payers. This

overlooks the complexity of healthcare budgeting and the various

factors influencing funding decisions (16). While cost-

effectiveness is an important criterion, it is not the sole

determinant in funding decisions. Payers must also consider

budget impact, affordability, equity, and overall healthcare

priorities. An intervention deemed cost-effective may still face

funding challenges if the total costs are high or if there are

competing priorities for limited resources (16). For instance, a

digital intervention for mental health may be cost-effective, but if

the initial investment required is substantial, payers might

prioritize other interventions that align more closely with

immediate healthcare needs or policy goals. Thus, cost-

effectiveness must be balanced with practical considerations of

budget constraints and strategic priorities. What is considered

valuable can vary depending on the perspective – whether

societal, healthcare provider, or patient. An intervention that is

cost-effective from a societal perspective might not be budget-

neutral for a healthcare provider or affordable for patients. This

discrepancy can lead to challenges in funding decisions, where

the broader benefits of an intervention are recognized, but the

immediate financial burden falls on specific stakeholders.

A third misconception, which is related to the second one, is

that cost-effectiveness analysis is the best and only metric for

making decisions about resource allocations in healthcare. This

perspective can lead to an over-reliance on economic
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evaluations at the expense of other important factors. While cost-

effectiveness is a valuable tool for informing healthcare decisions,

it should not be the sole criterion (2, 17). Other factors, such as

clinical efficacy, patient preferences, ethical considerations, and

societal values, play crucial roles in decision-making (18).

Healthcare decisions often involve trade-offs that go beyond

economic metrics. For example, a digital intervention might be

cost-effective but pose ethical dilemmas or be less acceptable to

patients. Decision-makers must consider a holistic view that

integrates economic evaluations with broader healthcare

objectives. Economic evaluations should be part of a broader

decision-making framework that balances these various factors.

For example, a digital intervention that is highly cost-effective

might not be equitable if it disproportionately benefits certain

populations over others.
Discussion and future directions

Digital interventions hold significant potential for improving

mental health outcomes in a cost-effective way. However,

drawing firm conclusions about their value requires careful

consideration of methodological differences and potential biases

in studies, as well as the broader context of healthcare decision-

making. When designing economic evaluations, several key

factors should be considered. These include the objectives of the

analysis, the intended audience, the type of economic evaluation

to be performed (e.g., cost-effectiveness or cost-benefit analysis),

the perspective of the analysis (e.g., societal vs. healthcare), the

definitions of the interventions, the target population, the

comparators, the time horizon, the analysis plan, the required

data types, and the methods of data collection (19). Advancing

the field of economic evaluations for digital health interventions

requires several key steps.

Firstly, methodological variability in clinical studies plays a

significant role. Studies included in the systematic reviews differ

in the length of follow-up, the inclusion of development costs,

and the choice of comparators, with waitlists and usual care as

the most common comparators. However, the distinctions

between waitlists and usual care were not always clearly defined

(8–15). These differences can significantly affect the results and

their interpretation, particularly concerning whether a digital

intervention is deemed cost-effective as interventions compared

against waitlist controls might appear more effective than when

compared against active treatments (20). In this context, a

decision-analytic model indicated that digital interventions for

generalized anxiety disorder yielded a lower net monetary

benefit compared to medication and face-to-face therapy, while

offering a greater net monetary benefit than non-therapeutic

controls and the absence of any intervention (21). In addition,

it is important to consider long-term outcomes in our

evaluations. Short-term studies may miss the full range of

benefits and costs associated with digital interventions.

Evaluating their long-term cost-effectiveness will provide a

more comprehensive understanding of their impact on

healthcare systems over time. By developing consistent
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methodologies, particularly in how we define and include cost

components, such as whether to account for the development

costs of the digital interventions or not, we can achieve more

comparable and reliable results across different studies.

Secondly, publication bias can skew the overall perception of

cost-effectiveness (22). We must encourage the publication of

all study results, regardless of their outcomes. Once planned,

economic analyses should be conducted regardless of the results

on clinical effectiveness. This approach will help us build a

more accurate understanding of the true effectiveness and cost-

effectiveness of digital interventions for the prevention and

treatment of mental health disorders, avoiding the skewed

perspectives that can arise from only reporting positive

findings. This bias also needs to be accounted for in systematic

reviews and meta-analyses to ensure that conclusions reflect the

true state of the evidence. Third, the generalizability of study

findings is another critical factor. Most research on cost-

effectiveness of digital interventions is conducted in high-

income countries, which limits the applicability of findings to

low-resource settings. Internet access and digital literacy can

vary widely between countries, affecting the feasibility and

effectiveness of digital interventions in different contexts. Thus,

expanding research to diverse settings is vital. Conducting

studies in low- and middle-income countries, as well as among

diverse populations, will ensure that our findings are more

generalizable. This will help to determine whether digital

interventions can be effectively implemented on a global scale.

Fourth, we must incorporate patient perspectives into our

evaluations. By considering the preferences and experiences of

the people, who will actually use these interventions, we can

ensure that they are not only cost-effective but also acceptable,

feasible, and aligned with patient needs. Finally, integrating

digital interventions with existing healthcare systems is a

critical area for research. Assessing how these interventions can

be seamlessly incorporated into current systems will offer

valuable insights into their scalability and sustainability,

ensuring they can be effectively maintained and expanded

within the broader healthcare framework.
Conclusion

While digital interventions hold significant potential for

improving mental health outcomes in a cost-effective manner,

careful consideration of methodological differences, potential

biases, and broader healthcare objectives is crucial. By addressing

these factors, stakeholders can make more informed decisions

that balance economic considerations with the overall goal of

providing accessible, effective, and equitable mental health care

interventions.
Author contributions

CB: Conceptualization, Writing – original draft, Writing –

review & editing.
frontiersin.org

https://doi.org/10.3389/fdgth.2024.1486728
https://www.frontiersin.org/journals/digital-health
https://www.frontiersin.org/


Buntrock 10.3389/fdgth.2024.1486728
Funding

The author declares that no financial support was received for

the research, authorship, and/or publication of this article.
Conflict of interest

The author declares that the research was conducted in the

absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.
Frontiers in Digital Health 04
The author(s) declared that they were an editorial board

member of Frontiers, at the time of submission. This had no

impact on the peer review process and the final decision.
Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed

or endorsed by the publisher.
References
1. Institute of Health Metrics and Evaluation. Global Health Data Exchange (GHDx)
[25.09.2024]. Available online at: https://vizhub.healthdata.org/gbd-results/ (Accessed
September 25, 2024).

2. Drummond MF, Sculpher MJ, Claxton K, Stoddart GL, Torrance GW. Methods
for the Economic Evaluation of Health Care Programmes. 4th ed. Oxford: Oxford
University Press (2015).

3. Blumenschein K, Johannesson M. Economic evaluation in healthcare.
PharmacoEconomics. (1996) 10(2):114–22. doi: 10.2165/00019053-199610020-00003

4. Bush J, Chen MM, Patrick DL. Cost-effectiveness using a health status index:
analysis of the New York State PKU screening program. In: Berg R, editor. Health
Status Indexes: Proceedings of a Conference. Chicago: Hospital Research and
Educational Trust (1973). p. 172–208.

5. Weinstein M, Stason W. Hypertension: A Policy Perspective. Cambridge (Mass.):
Harvard University Press (1976).

6. Murray CJ, Lopez AD, Jamison DT. The global burden of disease in 1990:
summary results, sensitivity analysis and future directions. Bull World Health
Organ. (1994) 72(3):495–509.

7. Black WC. The CE plane: a graphic representation of cost-effectiveness. Med
Decis Making. (1990) 10(3):212–4. doi: 10.1177/0272989X9001000308

8. Donker T, Blankers M, Hedman E, Ljótsson B, Petrie K, Christensen H. Economic
evaluations of internet interventions for mental health: a systematic review. Psychol
Med. (2015) 45(16):3357–76. doi: 10.1017/S0033291715001427

9. Ophuis RH, Lokkerbol J, Heemskerk SC, van Balkom AJ, Hiligsmann M, Evers
SM. Cost-effectiveness of interventions for treating anxiety disorders: a systematic
review. J Affect Disord. (2017) 210:1–13. doi: 10.1016/j.jad.2016.12.005

10. Paganini S, Teigelkötter W, Buntrock C, Baumeister H. Economic evaluations of
internet- and mobile-based interventions for the treatment and prevention of depression:
a systematic review. J Affect Disord. (2018) 225:733–55. doi: 10.1016/j.jad.2017.07.018

11. Mitchell LM, Joshi U, Patel V, Lu C, Naslund JA. Economic evaluations
of internet-based psychological interventions for anxiety disorders and depression: a
systematic review. J Affect Disord. (2021) 284:157–82. doi: 10.1016/j.jad.2021.01.092

12. Kählke F, Buntrock C, Smit F, Ebert DD. Systematic review of economic
evaluations for internet- and mobile-based interventions for mental health
problems. NPJ Digit Med. (2022) 5(1):175. doi: 10.1038/s41746-022-00702-w
13. Rohrbach PJ, Dingemans AE, Evers C, Van Furth EF, Spinhoven P, Aardoom
JJ, et al. Cost-effectiveness of internet interventions compared with treatment as
usual for people with mental disorders: systematic review and meta-analysis of
randomized controlled trials. J Med Internet Res. (2023) 25:e38204. doi: 10.2196/
38204

14. Kolovos S, van Dongen JM, Riper H, Buntrock C, Cuijpers P, Ebert DD, et al.
Cost effectiveness of guided internet-based interventions for depression in
comparison with control conditions: an individual-participant data meta-analysis.
Depress Anxiety. (2018) 35(3):209–19. doi: 10.1002/da.22714

15. Buntrock C, Kählke F, Smit F, Ebert DD. A systematic review of trial-based
economic evaluations of internet- and mobile-based interventions for substance use
disorders. Eur J Public Health. (2021) 31(31 Suppl 1):i19–28. doi: 10.1093/eurpub/
ckz022

16. Bilinski A, Neumann P, Cohen J, Thorat T, McDaniel K, Salomon JA. When
cost-effective interventions are unaffordable: integrating cost-effectiveness and
budget impact in priority setting for global health programs. PLoS Med. (2017) 14
(10):e1002397. doi: 10.1371/journal.pmed.1002397

17. Culyer AJ, Bombard Y. An equity framework for health technology
assessments. Med Decis Making. (2012) 32(3):428–41. doi: 10.1177/
0272989X11426484

18. Daniels N, Sabin J. Setting Limits Fairly. Oxford: Oxford University Press (2008).

19. Owens DK, Siegel JE, Sculpher MJ, Salomon JA. Designing a cost-effectiveness
analysis. In: Neumann PJ, Ganiats TG, Russell LB, Sanders GD, Siegel JE, editors.
Cost-Effectiveness in Health and Medicine. Oxford: Oxford University Press (2016).
p. 75–104.

20. Faltinsen E, Todorovac A, Staxen Bruun L, Hróbjartsson A, Gluud C, Kongerslev
MT, et al. Control interventions in randomised trials among people with mental health
disorders. Cochrane Database Syst Rev. (2022) 4(4):Mr000050. doi: 10.1002/14651858.
MR000050.pub2

21. Gega L, Jankovic D, Saramago P, Marshall D, Dawson S, Brabyn S, et al. Digital
interventions in mental health: evidence syntheses and economic modelling. Health
Technol Assess. (2022) 26(1):1–182. doi: 10.3310/RCTI6942

22. Thorn JC, Noble SM, Hollingworth W. Timely and complete publication of
economic evaluations alongside randomized controlled trials. PharmacoEconomics.
(2013) 31(1):77–85. doi: 10.1007/s40273-012-0004-7
frontiersin.org

https://vizhub.healthdata.org/gbd-results/
https://doi.org/10.2165/00019053-199610020-00003
https://doi.org/10.1177/0272989X9001000308
https://doi.org/10.1017/S0033291715001427
https://doi.org/10.1016/j.jad.2016.12.005
https://doi.org/10.1016/j.jad.2017.07.018
https://doi.org/10.1016/j.jad.2021.01.092
https://doi.org/10.1038/s41746-022-00702-w
https://doi.org/10.2196/38204
https://doi.org/10.2196/38204
https://doi.org/10.1002/da.22714
https://doi.org/10.1093/eurpub/ckz022
https://doi.org/10.1093/eurpub/ckz022
https://doi.org/10.1371/journal.pmed.1002397
https://doi.org/10.1177/0272989X11426484
https://doi.org/10.1177/0272989X11426484
https://doi.org/10.1002/14651858.MR000050.pub2
https://doi.org/10.1002/14651858.MR000050.pub2
https://doi.org/10.3310/RCTI6942
https://doi.org/10.1007/s40273-012-0004-7
https://doi.org/10.3389/fdgth.2024.1486728
https://www.frontiersin.org/journals/digital-health
https://www.frontiersin.org/

	Cost-effectiveness of digital interventions for mental health: current evidence, common misconceptions, and future directions
	Introduction
	History and importance of economic evaluations in healthcare
	Economic evaluation techniques
	Current evidence on cost-effectiveness of digital interventions
	Common misconceptions
	Discussion and future directions
	Conclusion
	Author contributions
	Funding
	Conflict of interest
	Publisher's note
	References


