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from Freud to prescription
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The evolution of psychotherapeutic treatments from Freud to digitally administered
evidence-based treatments reflects a history of progressive advance. This history is
characterized by identification of problems with the current state of the art, followed
by solutions inspired and supported by advances in basic science and technology
leading to subsequent recognition of other limitations revealed by the new advance.
The common thread running through this process is (a) increasing specificity of the
psychotherapeutic interventions, (b) increasing evidence of efficacy and safety, (c)
increasing integrity and reliability in the delivery of the intervention, (d) increased
equality of access, and (e) recognition of the need for regulation to provide
protection for the public from unsafe or ineffective products. This evolution of
psychotherapeutic treatments, not surprisingly, has been foreshadowed by the
precursor history of the evolution of pharmacologic treatment. Although
intellectual history is lumpy and does not sort itself into discrete and coherent
epochs, such sorting is a useful heuristic for describing the advance of medicine and
the therapeutic enterprise. This paper will discuss six successive epochs of
psychotherapy. For each it will discuss the problem of the preceding era it sought
to solve, the advance it brought to the field, the emerging science and technology
that supported that advance, and the precursor development in pharmacological
treatments that foreshadowed that epoch of psychotherapy. Finally, it will conclude
with some observations about the proximate future.
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Introduction

Phase 1: Freud (1890-1950)

The Problem: Psychotherapy before Freud was a mix of moral, somatic, and early
psychological approaches, heavily influenced by religious and spiritual beliefs. The
interventions lacked an explanatory model of mental illness that could explain the
development and manifestation of psychological disorders. Treatments were largely
symptom-focused and atheoretical. For example, an enlightened approach was Moral
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Therapy practiced by Philippe Pinel in France and by the Tukes in
England. The basic principles, which are still helpful, included
adequate living conditions, respectful attitude, and clarity of
communication and organization. This approach was not,
however, grounded in a systematic approach to understanding,
remediating, or curing mental illness (1, 2).

The Advance: Freud provided an organized theory of mental
illness and a systematic approach including strategies and
techniques for the practice of psychotherapy. He proposed that
early experiences, unconscious processes, and inner conflicts
contribute to mental health disorders. In essence, he provided a
rationale for why a “talking cure” therapy could be effective, when it
was needed, and how to systematically apply that therapy. He
introduced the first major systematic form of psychotherapy and,
in so doing, revolutionized the field (3, 4).

Science and Technology: Sigmund Freud’s development of
psychoanalysis wasn’t directly preceded by a specific advance in
basic science, but it was influenced by various scientific and
intellectual developments of the 19th century. Some of the key
influences included advances in neurology, particularly the work of
Jean-Martin Charcot and Josef Breuer. Charcot’s studies on hysteria
and hypnosis suggested that mental processes could affect physical
symptoms. Breuer’s work with the “talking cure” (cathartic method)
with the patient Anna O. (Bertha Pappenheim) laid the groundwork
for Freud’s ideas about the therapeutic potential of talking (5, 6).

The philosophical works of Arthur Schopenhauer and Friedrich
Nietzsche, as well as literary explorations of the human psyche by
authors like Fyodor Dostoevsky, also influenced Freud. These
philosophers and novelists explored themes of irrationality, the
unconscious, and the conflict between drives and societal norms.
While there wasn’t a single breakthrough in basic science that
directly led to Freud’s work, these various streams of thought and
research contributed an environment for the development of
psychoanalysis (7-9).

The Pharmaceutical Parallel Precursor: Interestingly the
evolution of pharmacology has regularly preceded that of
psychotherapy by several decades. For example, the 18th and 19th
centuries represent a pivotal era in pharmacology, a transition from
traditional herbal remedies to scientifically based medicine.
Germany was the center of this advance. This advance built on
the prior half-century’s progress in organic chemistry and the
ability to isolate and characterize therapeutically effective
compounds, such as the extraction of morphine from opium by
Friedrich Sertiirner in 1804. In the latter part of the century,
paralleling the contribution of Freud to psychotherapy, Rudolf
Buchheim established the first pharmacological institute in 1847
in Germany, focusing on the systematic study of the effects of drugs.
Oswald Schmiedeberg, expanded this work, emphasizing the
importance of understanding drug actions and effects (10, 11).

Phase 2: Science-derived
psychotherapies (1950-1970)

Problem: Although Freud and his elaborators such as Carl Jung,
Alfred Adler, and others enhanced the application of Freud’s theory
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of psychotherapy, the elaborations were primarily based on clinical
observation and theoretical speculation and lacked a broader
grounding in science.

Advance: Robust development in several areas of psychological
science led to the development of a set of therapies informed by clinical
practice and observation but derived from more fundamental
psychological science. Psychotherapeutic interventions such as
Behavioral Therapy (Eysenck, Wolpe) emerged, focusing on
observable behaviors rather than internal mental states. B.F. Skinner,
Joseph Wolpe, and Hans Eysenck were major contributors to developing
these methods. Other innovative therapies such as Cognitive Therapies
(Beck, Lazarus, Ellis), and Family and Social System Therapies (Bateson,
Minuchin) were also developed during this time.

Science and Technology: Important developments of this
period included the work of B.F. Skinner and others in behavioral
psychology and learning theory, the development of cognitive
psychology and information processing, including the work of
George Miller (“the Magical Number Seven, Plus or Minus Two”)
and Ullrich Neisser, and the development of systems theory
represented by Von Bertalanffy’s foundational work and Albert
Bandura’s work on social learning and self-efficacy (12-23).

In addition, the 1950s and 1960s saw a revolution in the
treatment of mental disorders through the discovery and
development of psychoactive drugs. This period, often referred to
as the “psychopharmacological revolution,” had a profound impact
on the field of psychiatry and psychotherapy. Major advances in
psychopharmacology, including identification of the antipsychotic
effect of chlorpromazine and the antidepressant effect of
imipramine, supported the development of a biopsychosocial
model of psychiatric illness. The biopsychosocial model promoted
a dynamic and interactional approach which recognized the
importance of social stress and adverse life-experience for
precipitating states of mental distress (21). This led to therapies
such as the Interpersonal Psychotherapy of Klerman and Weissman
and Pleasant Events therapy of Lewinsohn (22-25).

The Pharmaceutical Precursor Parallel: The developments of
chemistry and pharmaceutical science of the late 19th and early 20th
centuries lay the basis for the development of synthetic drugs. This
marked a departure from drugs derived purely from natural sources and
opened the door to the development of whole new classes of
medications. The late 19th and early 20th centuries also saw
significant advancements in understanding how drugs interact with
the body (pharmacodynamics) and how the body affects drugs
(pharmacokinetics). This included studying receptor theory and drug
metabolism, which are fundamental to modern pharmacology. These
science-based advances in pharmacology in the second half of the 19"
century presaged the science-based developments in psychotherapy that
were to occur for psychotherapy in the mid- 20" century (9, 26, 27).

Phase 3: Evidence-based
psychotherapy - part one: initial
empirical studies (1970-1980)

Problem: Psychotherapy lacked a robust valid body of
knowledge demonstrating how psychotherapy worked and how
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well it worked. There was an increasing recognition of the need for
empirical evidence by clinicians, researchers, and policymakers.
Hans Eysenck’s 1952 paper challenging the effectiveness of
psychotherapy initiated more rigorous research methods in the
field. It highlighted the need for more well-designed, controlled
trials to credibly assess the efficacy of psychotherapy (12).

Advances: The recognition of this knowledge gap led to an
increasing number of studies on the clinical outcomes of
psychotherapeutic interventions. Randomized Controlled Trials
(RCTs) became the gold standard for evaluating psychotherapy
effectiveness. The increasing use of clinical trials to test the efficacy
of psychotherapy in the 1960s and 1970s marked a significant shift
in the scientific study and validation of psychological treatments.
Although still suffering from methodological flaws and limitations,
clinical trials became the norm. By the late 1970s, the added
development of meta-analytic techniques allowed researchers to
aggregate results from multiple studies, providing more robust
evidence indicating the effectiveness of psychotherapy across
various conditions (28, 29).

In synchrony with this increased attention to outcomes
research, there was an increasing focus on process research—
empirical evaluations of the putative mechanisms through which
psychotherapy exerts its effects. The 1960s and 1970s saw the
emergence of new methodologies and theoretical frameworks for
conducting process research. Carl Rogers, the developer of client-
centered therapy, emphasized the therapeutic relationship and the
role of empathy and unconditional positive regard in facilitating
client change, spurring studies exploring these therapeutic
processes. During this time, Systematic methods for observing
and coding therapy sessions emerged. For example, session rating
scales and behavioral coding systems were used to analyze therapist
and client behaviors. Advances in technology, which allowed for the
recording of therapy sessions, enabled researchers to study non-
verbal behaviors and other aspects of the therapeutic process. One
of the most important areas of process research and a major
contributor across psychotherapeutic modalities was the
therapeutic alliance. Studies began to investigate how the
therapeutic alliance—the collaborative bond between therapist
and client—influenced therapy outcomes. Additionally, the
development of reliable and valid measurement tools, such as the
Working Alliance Inventory (Horvath & Greenberg, 1989), allowed
for more systematic and empirical investigation of process variables.
Jerome Frank was a seminal contributor to this area of work,
making a lasting contribution to the field by identifying the
common factors of psychotherapies effectiveness including the
alliance, evoking of emotion, change of meaning and reversal of
demoralization (30-35).

Science and Technology: The development and refinement of
psychological assessment instruments supported more reliable
diagnosis and measurement of treatment outcomes.
Developments in the methodology of clinical trials, such as
advances in statistical methods for RCTs, increased the number
of high-quality psychotherapy efficacy studies. Key advances
included refinements in randomization techniques, such as
random number tables, computerized randomization, and
stratified randomization to control for confounding variables.
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Other advances were improved double-blind procedures, methods
of power analysis to determine appropriate study sample size,
multivariate analysis, intention-to-treat (ITT) analysis as well as
ethical advances including informed consent and institutional
review boards. All in all, it was a period with a transformational
shift in attention to the importance of clinical evidence (36, 37).

Pharmacology Precursor Parallels: As early as the mid to late
19" century there was attention to methods for testing drugs,
including the use of animal models to study the physiological and
toxicological effects of substances. These methods laid the
foundation for clinical pharmacology and toxicology. Randomized
controlled trials (RCTs) became a standard practice for testing the
efficacy and safety of medications in the mid-20th century. The
pivotal shift towards RCTs as the gold standard began in the late
1940s and early 1950s. One of the earliest and most influential
examples of an RCT was the 1948 study on the antibiotic
streptomycin for the treatment of tuberculosis. This trial is
considered a landmark because it used random allocation,
controls, and blinding to minimize biases. The adoption of RCTs
became more widespread in the following decades, particularly with
the establishment of regulatory agencies like the U.S. Food and
Drug Administration (FDA) and the development of ethical
guidelines and standards for conducting clinical research. By the
1960s and 1970s, RCTs had become routine and were considered
the standard method for evaluating the efficacy and safety of new
medications before approval for general use (38, 39).

Phase 4: Evidence-based
psychotherapy - part two:
standardization (1980-2005)

Problem: Following the advances of the preceding epoch, two
problems came into focus. The first was the need for greater
standardization of specific therapies The second was a progressive
realization of certain limitations with standardization.

Need for Standardization: In the studies of the prior period, it
was generally not possible to know what therapists had actually
done in delivering therapeutic treatment. For example, an excellent
and widely-cited review of comparative trials published in 1975 did
not include specification and standardization of the therapy as a
critical aspect of the study (40). This lack of clarity and specification
of the treatment (the experimental variable) made it impossible to
compare therapies. In contrast, the experimental variable in a drug
trial, the drug, can be precisely described. In comparative drug
trials, the groups of subjects, the treatments, and which groups are
getting which treatments are clearly known. Psychotherapy trials
lacked a way of ascertaining or ensuring that this state-of-affairs was
similarly true. The field lacked a method to ensure therapeutic
integrity and reproducibility, that is, certainty that therapies could
be consistently applied across different settings and by different
therapists (41-44).

Limitations of the Standardization of Psychotherapies:
Successfully standardized psychotherapies, such as the initial form
of cognitive behavioral therapy (CBT), although recognized as
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effective, also were perceived to have salient limitations affecting
patient acceptance and broader effectiveness. The so-called
“technological” model of these standardized psychotherapies
emphasized techniques and protocols in a manner similar to
medical or technological procedures. The strict focus on
standardization was progressively seen to be at the expense of
other considerations essential to realizing the full potential of
psychotherapy, such as the centrality of the therapeutic
relationships, the patient’s context and its impact, and the
patient’s lived experience (41-44).

Advance: The first advance of this epoch was the development
of a set of techniques to assist in the standardization and
reproducibility of a specific therapy. The 1970s saw the
introduction of treatment manuals, which provided detailed
guidelines for therapists to follow, making it possible to replicate
and test therapies in controlled studies. These manuals specified the
strategies and techniques that constituted the therapy (what was
prescribed) and the strategies and techniques that were not part of
the therapy (what was proscribed). Manuals, however helpful, were
not sufficient to achieve adequate standardization. This gap led to
the development of additional methods including (a) treatment
protocols that provided specific, detailed instructions for therapists
on how to deliver a particular therapy, (b) training and certification
programs including reliable assessments of therapist competency,
(c) fidelity measures to assess if the therapist is adhering to the
manual and treatment protocol and that the therapy is being
delivered as intended which could be used on a session-by-session
basis, (d) peer review meetings to prevent and rectify therapist drift,
(e) expert review and rating of competency of each session with
supervisory intervention if competency fell below a predetermined
level (45).

In the early 1980s, The Psychosocial Treatment Research
Branch of the National Institute of Mental Health (NIMH)
launched the Treatment of Depression Collaborative Research
Program which employed the methods noted above in a multisite
clinical trial comparing Cognitive Behavioral Therapy,
Interpersonal Psychotherapy, Imipramine and Placebo in the
treatment of Major Depressive Disorder. The success of this trial
helped firmly establish these standardization methods as necessary
elements of a psychotherapy clinical trial. The NIMH and National
Institute on Drug Abuse (NIDA) subsequently facilitated the use of
standardization methodology by developing funding mechanisms
for novel treatment manual development, therapist certification
training, fidelity scale development, and pilot testing. These
methodological advances led to a greater emphasis on empirically
supported treatments and contributed to the development of
numerous evidence-based psychotherapies. The American
Psychological Association (APA) began to emphasize the
identification of ESTs, therapies that had been proven effective
through controlled research. Lists of ESTs were compiled to guide
clinical practice and research. Today, the current American
Psychological Association Society of Clinical Psychology (Division
12) website lists 89 therapies with varying strength of evidence that
have been evaluated using at least one of two sets of criteria (46-59).

The second advance was the robust development of the so-
called third generation psychotherapies with demonstrated efficacy.

Frontiers in Psychiatry

10.3389/fpsyt.2024.1477543

These new therapies included Acceptance and Commitment
Therapy, Compassion-Focused Therapy, Mindfulness-Based
Cognitive Therapy, Schema Therapy, Dialectical Behavior
Therapy and Meta-Cognitive Therapy (53-59). These therapies
were designed to address the omissions and limitations of the
psychotherapies that adhered closely to a technological model,
including an overemphasis on cognitive restructuring, inadequate
attention to emotion and context, difficulties with client
engagement, and cultural rigidity. These newer approaches sought
to integrate mindfulness, acceptance, values, and a more holistic
understanding of human experience into therapeutic practice,
addressing the gaps left by traditional CBT.

Science and Technology: The development of standardization
methodologies for psychotherapy occurred in an environment and
zeitgeist of standardization which included major initiatives such at
the American Psychiatric Association’s Diagnostic and Statistical
Manual III (DSM-III), whose intent was to standardize the
diagnostic criteria for all psychiatric disorders. The publication of
the DSM-III in 1980 facilitated more consistent and reproducible
identification of mental health disorders. It provided a common
language for diagnosing and treating psychological conditions,
which was crucial for developing standardized treatment
protocols. Further, structured clinical interviews were developed
to ensure that, in addition to criteria variance, information variance
was also reduced. At the same time, a similar development was
taking place for disorder severity rating scales (e.g. the Hamilton
Depression Rating Scale) (60).

As often happens this process of standardization was
simultaneously happening in other areas of science and
technology. In fact, this process was widespread. For example,
during the 1980s, in information technology (IT), software
engineering formed as a discipline, leading to the establishment of
programming standards, protocols, and best practices. The
standardization of networking protocols, most notably
Transmission Control Protocol/Internet Protocol (TCP/IP),
facilitated the development of the internet and improved
interoperability between different computer systems and
networks. In biology, standardized laboratory techniques, such as
polymerase chain reaction (PCR), became essential tools in
biotechnology and molecular biology. In environmental science,
the standardization of environmental monitoring techniques, such
as the use of consistent protocols for air and water quality testing,
became increasingly important. Similarly, the introduction of
standardized food safety regulations, such as Hazard Analysis and
Critical Control Points (HACCP), aimed to ensure the safety and
quality of food products (61-65).

Pharmacology Precursor Parallel: The standardization parallel
in pharmacology was the development and implementation of
Good Manufacturing Practices (GMP), Good Laboratory Practices
(GLP), and Good Clinical Practices (GCP). These standards were
established to ensure the safety, quality, and efficacy of
pharmaceutical products and to standardize the processes
involved in their development, testing, and manufacturing. The
modern concept of GMP began to take shape in the late 1960s and
1970s, with the FDA publishing the first comprehensive GMP
regulations in 1963. The World Health Organization (WHO) and
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other international bodies adopted these principles. GLP standards,
which followed in the 1970s, were designed to ensure the quality
and integrity of non-clinical laboratory studies. These practices
cover the organization, process, and conditions under which
laboratory studies are planned, performed, monitored, recorded,
and reported (66-69).

Phase 5: Digital psychotherapy
(2005-2015)

The Problem: The advances in psychotherapy standardization
supported the formation of a body of evidence-based psychotherapies.
Unfortunately, two major problems related to the effective delivery of
these highly structured treatments remained.

First, delivery of these evidence-based therapies in current
practice relied on unobserved individual practitioners presumably
adhering to the specifications of the therapy that is purportedly
being delivered—a challenging proposition. Akin to rater drift,
there is the phenomenon of therapist drift, which is the tendency
of human beings, without external constraints and support, to drift
to idiosyncratic ways of doing things. As a result, despite having an
evidence base of efficacious standardized therapies, the absence of
the considerable support structure of a well-constructed clinical
trial meant unknown levels of variance in the effective delivery of
these therapies (70, 71).

Second, even if individual practitioners were delivering the
evidence-based psychotherapy as it was designed and tested, there
was an additional problem with this method of delivery—it is
subject to an inherent supply-demand mismatch. It is not
possible to have a sufficient number of well-trained evidence-
based psychotherapists to deliver the treatment to everyone in
need. For example, as of December 2023, over half (169 million)
of the U.S. population lives in a Mental Health Professional
Shortage Area (MHPSA) (72-74).

The Advance: Almost as a rule, ethical advance and technological
advance walk hand-in-hand. Put another way, ethical imperatives often
wait on technological advances. In the 1980s, there was a recognition of
both problems noted above. However, the 1980s had yet to experience
the significant current advances in telecommunications and the digital
delivery of audio, visual, and written information. There was no
internet and no iPhone. The Sony Walkman was too limited to
deliver a complex psychotherapy. The early 21% century saw a
transformation of daily life due to the internet and smartphones.
With specific regard to psychotherapy, technological advances—first
internet-based treatment, then treatment delivered by a smartphone—
have facilitated the maintenance of the integrity a of evidence-based
psychotherapies and their democratized distribution. Programs like the
“FearFighter” for anxiety disorders and “Beating the Blues” for
depression emerged, offering structured CBT via computer platforms.
It is difficult to determine the first digital psychotherapy app, but two
are contenders. In 2010, My Compass was released by the Black Dog
Institute in Australia and Headspace was founded in London.
However, estimates suggest there are now 10,000 to 20,000 mental
health apps publicly available. These apps cover a wide range of
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functions, including mindfulness and meditation, therapy support,
mood tracking, and more. This sudden plethora of products in
mental health and other areas of medicine has led to a broad
recognition of the need for quality control. That understanding has,
subsequently, led to prescription digital therapeutics (which will be
discussed in the next section) through the FDA’s recognition of the
need to regulate this rapidly expanding arena of novel therapeutic
devices (75-79).

Science and Technology: The ability to produce psychotherapies
in a digital mode was made possible, as noted above, by the
extraordinary advances in information and communications
technology. These include the internet, smartphone, and cloud
computing which provided the infrastructure to support the storage
and ubiquitous access of large amounts of data, enabling scalable digital
health platform. Relevant also was the development of cybersecurity
and compliance standards, such as HIPAA, to protect sensitive
personal health information (80, 81).

Pharmacology Precursor Parallels: Mass Production and
Standardization. The Industrial Revolution enabled the large-scale
production of drugs, which was a major shift from the artisanal
preparation of medicines. This period also saw the introduction of
standards for drug purity and dosage, which were crucial for
ensuring safety and efficacy. The story of Bayer is particularly
interesting and illustrative. In the late 1800s, Germany was at the
forefront of the field of medicinal chemistry. Germany was also a
leader in the development of pharmacopoeias, which set standards
for drug quality and consistency. At the time, these medications
were formulated in each doctor’s office (much like our individual
practitioner delivery of evidence-based psychotherapy). Bayer was a
manufacturer of synthetic dyes used primarily for carpets. Friedrich
Bayer recognized that his company’s more fundamental expertise
was in the mass production of standardized well-characterized
chemical compounds. He realized that this expertise could reduce
the artisanal variability of individual compounding, while at the
same time increase the distribution and decrease the cost of
medications. The company’s first pharmaceutical product was
acetylsalicylic acid, which was successfully synthesized in a stable
form in 1897 and which Bayer introduced under the brand name
“Aspirin” (82).

Phase 6: Prescription digital
therapeutics (2015-present)

The Problem: As noted above, the demand for mental health
care and the capability of mass production resulted in an estimated
10,000 to 20,000 apps without required evaluations and assurances
of quality, effectiveness, and safety. Most mental health apps are not
based on evidence-based therapeutic protocols, which means their
effectiveness is fundamentally questionable. A review by the
Organization for the Review of Care and Health Apps (ORCHA)
found that only about 29.6% of mental health apps meet quality
thresholds. The percentage drops even lower for specific conditions
such as bipolar disorder (9%) and OCD (5%). This indicates a high
potential for users to engage with apps that may not provide reliable
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or effective support, and in some cases, could exacerbate their
conditions. A review of over 100 apps proposing to offer
cognitive-behavioral therapy (CBT) or behavioral activation (BA)
found that only 10% contained features consistent with CBT and
BA. Further, there are significant patient privacy concerns. A study
by the software developer Mozilla found that 28 out of 32 popular
mental health apps had significant data privacy issues, often lacking
robust security measures and sometimes selling user data to third
parties. Lacking proper regulation, there’s no guarantee that the
therapeutic content provided by these apps is based on evidence-
based practices or that patient privacy is properly protected
(83-85).

The Advance: This is work still in progress. The rapid
unregulated growth of digital mental health apps led to the field
being characterized as a “Wild West.” In fact, this field did and still
does resemble the growth of the American Wild West. The West
grew rapidly and without organized law and order. The initial
attempts to establish law and order involved citizen and vigilante
groups enforcing their own versions of law and order. This bears
similarity to the contemporary emergence of self-appointed or
semi-official guardians of mental app quality. A second phase of
the American West established officially elected local law
enforcement roles, such as sheriffs and marshals who operated
with varying degrees of authority and effectiveness. This phase bears
similarity to some professional organizations’ efforts to evaluate the
quality of available apps. The problem with citizen groups and local
law enforcement, however, is the vulnerability to bias, lack of
transparency, consistency, and sustainability. The next phase of
law enforcement sought to rectify these limitations with the
development of State and Federal entities with greater resources,
accountability and enforcement capability, like the U.S. Marshals
Service and the Federal Bureau of Investigation. In a similar way,
with the recognition of the growing risk inherent in providing
devices to effect therapeutic gain in an unregulated field, the FDA
initiated a review and regulatory process (86-89).

The FDA recognized that standalone software could function as
a medical device and placed Digital Psychiatry Applications in its
category of Software as a Medical Device (SaMD). SaMD refers to
software intended to be used for medical purposes without being
part of a hardware medical device. In 2009, the FDA published
guidelines on software validation focusing on ensuring that software
used as or in medical devices met certain quality standards.
Following are subsequent key milestones in the FDA’s approach
to the regulation of SaMD (90, 91):

2013: The International Medical Device Regulators Forum
(IMDRF), which includes the FDA, released a definition of
SaMD. This definition emphasized that SaMD includes software
intended to be used for medical purposes without being part of a
hardware medical device.

2014: FDA Guidance on Mobile Medical Applications:
Recognizing the proliferation of mobile apps with medical
functions, the FDA issued guidance on which types of mobile
apps would be considered medical devices. This was a crucial step
in clarifying the scope of SaMD regulation. It clarified that any
product intended to treat, cure, prevent, mitigate, diagnose disease
is subject to this regulation.
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2017: Digital Health Innovation Action Plan: The FDA
announced a comprehensive approach to fostering digital health
technologies, including SaMD. This plan included the introduction
of the Pre-Certification (Pre-Cert) Pilot Program, aimed at
streamlining the review process for digital health products.

2019: FDA’s Working Model for SaMD Regulation: The FDA
published a working model for regulating SaMD, focusing on a
“total product lifecycle” approach. This model emphasizes
continuous oversight and monitoring, recognizing the iterative
nature of software development.

2021: Good Machine Learning Practice (GMLP): The FDA,
along with other international regulatory bodies, provided
foundational principles for Good Machine Learning Practice,
emphasizing the importance of transparency, performance, and
risk management in AI/ML-based SaMD.

2024: Prescription Drug Use Related Software (PDURS): The
FDA issued guidance for the development of software applications
that directly support the use of prescription pharmacotherapies.
This is opening the door to the development of drug-
SaMD combinations.

Only a handful of digital health apps for mental health
conditions have been approved or cleared by the FDA. In
December 2018, the first app cleared through the standard
approval process was for reSET-O, an app designed for the
treatment of Opioid Use Disorder. Most recently, on March 20,
2024 Rejoyn was the first digital mental health app cleared for use in
patients with Major Depressive Disorder (92, 93).

Science and Technology: The development of FDA regulation
for Software as a Medical Device (SaMD) has been influenced by
advances in IT science and technology. Several key areas of science
and technology have supported this regulatory evolution: (a) The
maturation of software engineering practices, including
methodologies for software development, verification, and
validation, has provided a foundation for ensuring the safety and
effectiveness of SaMD. This includes techniques for risk assessment
and the implementation of robust quality management systems. (b)
The development of standards for data exchange and
interoperability, such as HL7 and FHIR, has facilitated the
integration of SaMD with other healthcare systems, enhancing
their utility and scope. (c) Advances in wearable technology and
sensor devices have led to new opportunities for continuous
monitoring and real-time data collection, which are critical for
the development of certain types of SaMD. (d) The use of real-world
data (RWD) to generate real-world evidence has become
increasingly important for the evaluation of SaMD. This includes
evidence from clinical use, patient outcomes, and post-market
surveillance. (e) The FDA and other regulatory bodies have
focused on developing regulatory science to assess the safety,
efficacy, and quality of SaMD. This includes creating frameworks
for clinical evaluation, risk management, and benefit-risk
assessment specific to software products (94-97).

Pharmacology Precursor Parallel: The regulation of drug
safety and efficacy is a cornerstone of modern healthcare,
developed through a response to a history of learning from past
tragedies. Its purpose is to ensure that medications are safe,
effective, and unadulterated. This hard-won knowledge serves as a
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requisite guide for the further development and commercialization
of digital mental health therapeutics. Looking back, the
development of drug regulation in the United States was driven
by several key tragic events which highlighted the need for
federal oversight:

1. The widespread sale of patent medicines, in the late 1800s,
many of which made false claims and contained harmful
ingredients. The Pure Food and Drug Act of 1906 aimed to
prevent the manufacture, sale, and transportation of
adulterated or misbranded foods and drugs.

2. The next major legislation was the Food, Drug, and
Cosmetic Act of 1938. A liquid preparation of
sulfanilamide was used to treat infections. To make this
preparation palatable it had been mixed with glycerol.
However, glycerol was more expensive than diethylene
glycol (also known as antifreeze) so to save money a
substitution was made of diethylene glycol for the
glycerol, resulting in the death of over 100 people, many
of them children. This act required manufacturers to
provide scientific proof of a drug’s safety before it could
be marketed. It also gave the FDA authority to oversee the
safety of food, drugs, and cosmetics and established the
New Drug Application (NDA) process.

3. Stimulated by the widespread Thalidomide birth defect
tragedy, the third major legislation, the 1962 Kefauver-
Harris Amendments to the 1938 law were enacted. In
addition to the requirement to demonstrate safety, it now
required proof of efficacy before a drug could be marketed.
It also established more rigorous clinical trial procedures
and informed consent requirements.

4. Learning from the past and not waiting for tragedy,
regulations have been enacted to proactively address
other unmet and emerging needs, such as the Good
Manufacturing Practices (GMP), Good Clinical Practice
(GCP), International Conference on Harmonization
Guidelines for quality, safety, efficacy and other
miscellaneous areas such as common terminology.

This history, hopefully, has provided the framework that can
protect and ensure the integrity of evidence-based digital
applications for psychiatric disorders and prevent the unfortunate
exposure of the public to adulterated, ineffective, or harmful digital
products (98).

Conclusions - the digital future

We have come a long way over the last 50 years in refining,
improving, and ensuring the safe and effective delivery of
psychotherapy. The near future will not be without struggle and
resistance but offers the possibility of exciting progress. These are
some of the areas that will mark this future:

Payers and Health Equity — Initial payer resistance is expectable
and appropriate. Payers cannot be expected to pay for up to 20,000
or more inadequately tested and unregulated apps nor to vet them
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all. The FDA’s development of the SaMD regulations and the recent
landmark approvals (e.g., Rejoyn for Major Depression) represent a
categorical change. This digitization allowing for the cost-effective
delivery of treatment to many, which was previously restricted to
the few, is a major advance in health equity. There is little basis now
to resist payment for prescription digital therapeutics. Issues to now
be determined are appropriate pricing and distribution models.

“Wild West” — There will not be an end to the “Wild West” of
medical therapies. For example, we still have a robust industry in
untested nutraceuticals. However, as the availability, utility, and
experiential knowledge of prescription digital therapeutics grows, as
professional and public knowledge of the difference between
regulated and unregulated products increases, and as regulatory
enforcement ramps up for false claims, we can expect activity to
focus on creating more and better prescription digital therapeutics.

Neuroscience — There is shift occurring in the neuroscience
explanatory paradigm for psychiatric disorders and their treatment.
It is a shift from neurochemistry to neurocircuitry. Central to this
shift is the concept of brain “plasticity,” that is, the capacity of the
brain to form and unform synaptic connections, throughout life, in
an activity dependent fashion. This model is, for example,
fundamental to the emerging field of cognitive training. Advances
based on this model and associated brain activity visualization
methodologies, will bring new non-pharmacological and non-
invasive therapeutics administered through digital devices. The
newly cleared Rejoyn is a current example. This innovative
application combines both a more traditional psychotherapy
(CBT) with cognitive training (Emotional Face-Matching Task).
We can expect more combinations of drug and digital intervention.
Some of these will entail altering the state of the brain, perhaps with
a psychedelic, to make it more amenable to psychotherapeutic or
CT intervention or a drug that decreases craving for patients with
addictive disorders (99-101).

The Innovation and Discovery Process for Novel Digital
Therapeutics — The standardization process developed during the
1980s was a seminal contribution to the field. It made possible the
development of evidence-based psychotherapies that eventuated in
the over 80 therapies the American Psychological Association has
qualified for that designation. However, that process of
standardization—manuals, training programs and certification
testing, fidelity and integrity scales, competency scales, associated
rater training—is cumbersome and costly and, although a vast
improvement, lacks ultimate exactitude. With digital therapeutics,
it is now not needed. If a therapy is developed de novo in a digital
form, it is inherently standardized. It is now possible to do just that.

Wearables, Real World Evidence, Data Management, Al and
Personalization — Each of these five are separate areas of advance,
but we can expect that they will be harmonized to achieve the goal
of personalized treatment. The use of wearables is ubiquitous, and
the variety of functions now made amenable to remote monitoring
is extensive and growing. This information combined with
ecological momentary assessment provide a rich source of data to
facilitate personalization. Further the connected nature of digital
applications allows for the continuous collection of data from large
populations of users. Advances in data management and analysis
make it feasible to store and analyze these data. Al and machine
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learning provide an additional resource to predict and direct a
personalized intervention.

In addition to these five areas, there will be others. Hopefully,
the sum of this activity will be decreased suffering from mental
illness worldwide.
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