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Abstract
Chronic mental health and medical conditions are widespread 
problems that often co-occur. More than 68% percent of adults 
with a mental health condition report also having at least one 
medical condition, and 29% with a medical condition reported 
also having a comorbid mental health condition. This perspec-
tive manuscript seeks to highlight the interrelatedness of chronic 
medical and mental health conditions and to discuss emergent 
digital solutions that can potentially provide comprehensive 
solutions to the problems of access to mental health care, scal-
ability, and integration of medical and mental health services. 
Both mental health and medical symptoms impact psychosocial 
functioning and/or lead to maladaptive behaviors, and this is 
most often seen in the context of adherence to treatment. The 
medical conditions of diabetes and cardiovascular disease and 
their co-occurrences with depression, anxiety, and Posttraumatic 
Stress Disorder (PTSD) are explored as illustrations of this rela-
tionship. Despite the co-occurrence and the inherent treatability 
of depression, anxiety, and PTSD, there remain significant bar-
riers to access and profound lack of integration between medi-
cal and mental health treatments. Advancements in technology 
provide an encouraging potential solution to problems of access, 
scalability, and integration. These advancements have come in 
waves, and we are currently cresting the third wave of digital 
behavioral health technologies and technology-enabled access. 
In the third wave of digital behavioral health technologies, the 
trend is towards addressing underlying mental health conditions 
and medical comorbidities by unifying the many factors that 
influence mental and physical health together under a single 
point of access, integrating the best aspects of individual and 
group psychotherapy. This third wave of digital delivery of evi-
dence-based mental healthcare programs will open up the possi-
bility that businesses, schools, and even primary care settings can 
become the opportune point-of-care for mental healthcare and 
integrated rehabilitation and treatment services. The third wave 
of digital delivery of evidence-based mental healthcare has the 
capacity to treat, on a massive scale, the underlying traumas that

result in high Adverse Childhood Experiences (ACE) scores, pre-
disposing individuals to variety of chronic medical conditions, 
such as cardiovascular disease, diabetes, and cancer. 
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Introduction
Chronic medical illness and mental health conditions are 

widespread problems with debilitating effects on those whom 
they afflict. As of 2018, almost 45% of Americans had a chron-
ic disease, defined as a disease lasting a year or longer [1]. Al-
most a third of the U.S. population live with multiple chronic 
conditions. Medical conditions of heart disease, cancer, and 
stroke account for more than half of deaths each year, yet 
people with chronic medical conditions receive a little over 
half of the recommended preventative health care services 
[2]. Among mental health conditions, depression, anxiety, 
and posttraumatic stress disorder (PTSD) have disabling ef-
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use disorder) [8].

The mechanics of how mental health conditions and 
medical comorbidities affect individual functioning are un-
derstandable from a behavioral point of view. Both mental 
health and medical symptoms impact psychosocial func-
tioning and/or lead to maladaptive behaviors. According 
to the Diagnostic and Statistical Manual, 5th Edition (DSM-
5), diagnostic criteria for most mental health disorders in-
cludes a criterion for the presence of “clinically significant 
distress or impairment in social, occupational, or other 
important areas of functioning” [14,15]. In other words, 
to confirm presence of a mental health condition, it must 
significantly affect someone’s day-to-day functioning in 
their job, relationships, academics, and self-care, and/or it 
must weaken someone’s emotional wellbeing to the point 
of distress. It can also lead to development of poor coping 
behaviors, such as isolation and withdrawal or substance 
use; in an attempt to manage both the condition and in-
creases in stress from impaired functioning. Likewise, im-
pacted mobility from medical conditions can also lead to 
social isolation and withdrawal, as well as physical inactiv-
ity, poor nutrition, and even substance use.

This impairment of functioning and development of mal-
adaptive behaviors is most often seen in the context of 
adherence to treatment. Generally, treatment adherence 
is defined as adhering to at least 80% of a prescribed treat-
ment and/or medication [16]. A comprehensive literature 
review found that patients’ beliefs, motivations, and atti-
tudes (negative) are strongly correlated with healthcare 
treatment adherence [16]. Beliefs, motivations, and atti-
tudes tend to be severely impacted by depression and anx-
iety. If those factors, in addition to emotional wellbeing 
and day-to-day functioning, are impacted, it can be diffi-
cult for many chronically ill patients to adhere to their pre-
scribed care plans. Likewise, impaired mobility and day-
to-day functioning from chronic medical conditions can 
induce or exacerbate onset of depression, anxiety, PTSD 
symptoms, and poor emotional wellbeing [17,18]. It can be 
a vicious cycle. For example, depression symptoms are of-
ten associated with fatigue/apathy and withdrawal/social 
isolation. Fatigue and apathy can impair the self-discipline 
and effort needed to adhere to treatment recommenda-
tions. Lack of adherence can worsen the medical condition, 
which can exacerbate depression symptoms. Similarly, the 
maladaptive behavior stemming from anxiety symptoms is 
avoidance. Avoidance can manifest toward external stim-
uli as well as internal stimuli, such as emotional states and 
body sensations. If a treatment plan seems too intimidat-
ing or induces anxiety, it can cause someone to avoid into 
non-adherence. Similar to depression and anxiety, PTSD 
can involve withdrawal/isolation and avoidance. Non-ad-
herence from depression, anxiety, or PTSD can lead to an 
unintended stigmatization where the patient is blamed for 
poor adherence when in fact there are significant mental 
health obstacles that hinder successful adherence out-
comes. Attitudes about adherence perpetuate stereotypes 
and stigma related to mental health.

The medical conditions of diabetes and cardiovascular 

fects on tens of millions of Americans each year [3]. A study 
on the effects of traumatic experiences in childhood, or ad-
verse childhood experiences (ACEs), found that people with 
high ACE scores were at twelve times higher risk for cardio-
vascular disease and diabetes, among other medical condi-
tions [4-6]. This perspective manuscript seeks to highlight 
the interrelatedness of chronic medical and mental health 
conditions and to discuss emergent digital solutions that can 
potentially provide comprehensive solutions to the problems 
of access to mental health care, scalability, and integration of 
medical and mental health services.

The Interrelated Problem of Chronic Psychi-
atric and Medical Illness

Mental health and medical conditions often co-occur. 
In fact, according to analysis of the National Comorbidi-
ty Survey, more than 68% percent of adults with a mental 
health condition reported also having at least one medical 
condition, and 29% with a medical condition reported also 
having a comorbid mental health condition [7]. A literature 
review from the Robert Wood Johnson Foundation found 
that having one type of condition (mental or medical) can 
be a risk factor for developing the other [8]. Mental health 
conditions of depression, anxiety, and PTSD disproportion-
ally affect people with chronic medical conditions, includ-
ing dementia, cardiovascular, cerebrovascular, diabetes, 
cancer and Parkinson’s patients, all of whom have much 
higher rates of depression, anxiety, and PTSD than found in 
the general U.S. population [3]. For example, up to 20% of 
cardiovascular disease (CVD) patients have Major Depres-
sive Disorder (MDD); and up to 40% have elevated depres-
sive symptoms [9]. Between 20 to 30% of patients with CV 
disease have symptoms of PTSD from exposure to trauma 
[10-12]. Anxiety is even more common among people with 
CVD; over 50% of patients with heart failure have elevated 
rates of anxiety, and 13% meet criteria for an anxiety disor-
der [9]. Similarly, people diagnosed with cancer and cancer 
survivors are also disproportionally affected by depression 
and anxiety. One in four cancer patients are diagnosed 
with clinical depression [13]. Half of all cancer patients re-
port that they feel some anxiety; one-fourth of all people 
with cancer say they are greatly affected by anxiety [13]. 
Furthermore, many cancer survivors continue to experi-
ence debilitating emotional distress that meets the clinical 
criteria for anxiety disorder or major depression [13].

Although mental health conditions and medical condi-
tions commonly co-occur, there is no consensus on wheth-
er origin of onset begins with one or the other. Results of 
extant studies suggest a bi-directional relationship and shar-
ing of several risk factors [8]. Risk factors such as ACEs, 
chronic stress, and socioeconomic factors, including low 
SES (socioeconomic status) and poor educational out-
comes, have a strong association with both chronic medi-
cal and mental health conditions [8]. Furthermore, risk be-
haviors that are considered modifiable, such as drug and 
alcohol consumption, lack of physical activity, and poor 
nutrition, are directly related to chronic medical disease 
and are often corollaries of mental health conditions (if 
not mental health conditions themselves, i.e., substance 
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underlying mental health condition can improve medical 
conditions, such as diabetes [35], and a similar effect is hy-
pothesized with CVD [36]. Consequently, if these beliefs 
stay unaddressed, it increases the probability that treat-
ment will be non-adherent.

The Problem of Treatment Access and Re-
sources

The proverbial “good news…bad news” is that depres-
sion and anxiety are among the most treatable of condi-
tions, yet less than 50% of people with those conditions 
receive treatment [37,38]. A review of meta-analyses indi-
cated strong effects (with some mixed evidence compar-
ative to other interventions) across studies of CBT inter-
ventions for depression and anxiety [39]. It is considered 
the gold standard of psychotherapy [40]. Yet, an estimated 
118 million Americans are unable to access effective men-
tal health care because of the critical dearth of available 
treatment resources and significant barriers to access, 
which include cost, stigma, distance, and inconvenience 
[37,41]. Otherwise stated, there are evidence-based treat-
ments that work, but there is a problem in connecting 
those treatments with the people that need them.

On the subject of available treatment resources, re-
ports from the American Association of Medical Colleges 
(AAMC) predict shortages in medical and mental health 
clinicians to expand in the next decade [42]. The Health 
Resources and Services Administrations (HRSA) predicts 
that even despite increases in supply of mental health-
care workers, demand will continue to exceed supply [43]. 
Thus, it is unlikely that hospitals and mental health clin-
ics will be able to meet the in-person demand for services 
[44]. Compounding the problem is the unequal distribution 
of clinical professionals in urban as opposed to rural ar-
eas [44]. In sum, there is an access problem in conjunction 
with a problem of finding adequate scalability of supply.

Furthermore, for a set of chronic conditions that are so 
interrelated and co-occur so often, the treatment for med-
ical and mental health conditions is almost always siloed. 
It is not uncommon for mental health clinicians to stay 
away from medical issues, pushing them off to medical 
disease specialists, and vice versa. Rarely is treatment of 
both conditions integrated. Psychological factors are often 
unaccounted for in medical conditions, and factors from 
medical conditions are often unaccounted for in mental 
conditions. Patients are treated for health conditions in 
hospital settings without consistent psychological evalua-
tions of level of depression, anxiety etc. because tradition-
al psychotherapy does not have a way to scale innovative 
tools for providing psycho-education and patient man-
agement in primary care settings. The 1:1 model, while 
effective, does not address the needs from a population 
health perspective. As an added incentive, medical-mental 
health integration has the potential to yield significant cost 
reductions [45]. Furthermore, there is evidence of suc-
cessful medical and mental health treatment integration 
from a randomized controlled trial that concurrently tar-
geted type 2 diabetes and depression [46]. However, the 

disease are good illustrations of this relationship. Diabetes 
is a particularly important example of this problem since 
(i) Diabetes is a common illness (1 out of every 11 people 
worldwide have diabetes) [19,20]; (ii) Diabetes has high 
rates of comorbid depression, anxiety; and PTSD [12,21] 
and (iii) Effective diabetes management requires patients 
to self-manage a complex food intake, physical activi-
ty, and medication regimen [22]. Thus, adherence to this 
treatment would require 80% of those recommendations 
to be followed [16]. Regarding depression and anxiety, the 
prevalence rates of depression are up to three times high-
er in patients with type 1 diabetes, and twice as high in 
people with type 2 diabetes, compared to the general pop-
ulation [23,24]. As a consequence, in patients with type 1 
and type 2 diabetes, 25% are affected by depression; as 
many as 40% are affected by anxiety; and those with signif-
icant ACEs had 2.3 times the mortality rate of the normal 
population [23,25]. Further, 50% of all diabetes patients 
experience Diabetes Distress, which is a disturbed emo-
tional state that does not meet the clinical criteria for anxi-
ety disorder, but nevertheless causes people to experience 
feelings such as stress, guilt, or denial that arise from living 
with diabetes and the burden of self-management of their 
care plan [26-28]. As a result, debilitating mental health 
conditions make it difficult for 75% of type 1 and type 2 
diabetes patients to adhere to prescribed care plans [29-
32]. Fatigue and apathy from both depression and diabetes 
symptoms can make it difficult to adhere to a consistent 
regimen of food intake, physical activity, and medication. 
In clinical depression cases without medical comorbidity, 
it can already be difficult to progress a patient toward be-
havioral activation, and the difficulty may be cumulative 
in patients with medical and mental health comorbidities.

Cardiovascular disease (CVD) is another particularly im-
portant example of this problem from the standpoint of 
cardiac self-efficacy. Evidence suggests that self-efficacy is 
a significant predictor of heart failure hospitalizations [33], 
and it could further be posited to be associated with treat-
ment adherence. Self-efficacy is a psychological construct 
that posits that the higher someone’s self-confidence in 
their own ability (self-efficacy) the more likely they are to 
engage in and perform those behaviors [34]. It has been 
positively associated with various health outcomes, such 
as diet, exercise, and chronic disease management [33]. 
One of the hallmarks of depression, anxiety, and PTSD is 
reduced self-efficacy: in depression, feelings and beliefs of 
worthlessness; in anxiety, beliefs of inadequacy or incapac-
ity; in PTSD, both beliefs of worthlessness and inadequacy, 
along with distressing thoughts and memories and intense 
physiological reactions. From a Cognitive Behavioral Ther-
apy (CBT) formulation, the beliefs of worthlessness and in-
adequacy become so ingrained in an individual that their 
behaviors become an automated derivative of the underly-
ing beliefs. Their worldview becomes a perspective filtered 
by a lens of reduced self-efficacy, to the extent there is 
an inability see a higher self-efficacious alternative. Until 
these beliefs are targeted and challenged in a psychother-
apeutic context, they can perpetuate indefinitely. In PTSD 
in particular, studies have shown that treatment of the 
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implementation of integrated medical and mental health 
treatment is not yet wide-spread. Hence, there remains a 
profound lack of integration between medical and mental 
health.

The Digital Transformation of Mental Well-
being

There is an encouraging potential solution to these prob-
lems of access, scalability, and integration. Advancements in 
technology enable significant increases in access to quality 
medical and mental health care. According to the Pew Re-
search Center, as of 2018, 81% of Americans own a smart 
phone, up from 35% of people in 2011 [47], meaning that a 
vast majority of people have access to the internet at their 
fingertips. This alone presents a ripe environment to enable 
access to mental health care by reaching people where they 
are. Further, several studies have now shown that CBT admin-
istered online can be as effective as in-person psychothera-
pies [48-52]. However, although online administrations can be 
effective, there remains a problem with online therapy being 
engaging enough to result in higher completion rates. In fact, 
forms of online CBT administration that relied on automat-
ed open access, and that were self-paced, tended to suffer 
low completion rates [53,54]. Historically the criticism about 
digital interventions have centered around difficulty with pro-
viding a relational experience that is inherently a part of and 
comparable to psychotherapy. Thus, a solution that offers the 
patient a mix of automated and non-automated contact, to 
provide the relatability that is a part of in-person psychother-
apy, and that can integrate social and peer support communi-
ty as a part of the treatment offers a compelling path forward 
in digital transformation of mental wellbeing. In other words, 
a promising end goal of the digital transformation would be 
a solution that takes the best parts of individual and group 
psychotherapy, comprehensively addresses the underlying 
mental health condition, is delivered in a compelling and in-
teresting way, and increases access on a massive scale, there-
by increasing engagement and completion.

Administration of CBT and other type interventions by 
telemedicine means (that is, via telephonic or videoconfer-
encing services) is considered in the first wave of technolo-
gy-enabled access. Telemedicine enables clinicians to meet 
with, evaluate, and treat patients over virtually any distance, 
removing logistical barriers to care. Within mental health, 
no-show and cancellation rates are particular problems that 
consume resources without provision of treatment. Evidence 
suggests that telemedicine has demonstrated success in re-
ducing no-show rates and cancellations [55]. Although tele-
medicine increases access, it is unable to scale adequately to 
address the gap in supply and demand of services because it 
still represents a 1:1 approach to care delivery, i.e., one ther-
apist treating one patient. Thus, the first wave of technolo-
gy-enabled telemedicine-mediated access has increased the 
reach of and access to mental health services but has been 
insufficient at scaling to meet the demand for and integration 
of mental health services.

The second wave of technology-enabled access are the 
mobile apps that target specific behavioral changes. In recent 

years, there has been a massive proliferation and develop-
ment of e-health and mental health apps [56]. As of 2018, 
there were over 10,000 mental health apps in the market. 
According to a mini-review, only around 3% of mental health 
apps had research supporting findings; less than one-third 
had expert clinical professional input; and only around one-
fifth were associated with an academic institution, medical 
center, or government organization [56]. Without clinical in-
put in mental health mobile app development or structured 
and rigorous research to measure effects both short and long 
term, effectiveness cannot be determined. In other words, 
current mobile apps target specific mental health condi-
tion-related behaviors, such as physical inactivity, poor sleep 
hygiene, and weight control, yet, the vast majority attempt to 
treat these conditions without certainty that evidence-based 
practices are being utilized. Furthermore, despite mass prolif-
eration, usage of mental health apps remains low [57]. Thus, 
we posit that the second wave addresses isolated, specific be-
havioral changes without addressing the causative underlying 
mental health conditions in an evidence-based way. We also 
posit that current mental health apps tend to be limited in 
their usability over time. Otherwise stated, they don’t grow 
as the user grows, and thus become generally obsolete. Thus, 
although the second wave has supplied mental health apps 
that increase access and scale, they are generally insufficient 
in quality to adequately fulfill the demand of mental health 
treatment and are specifically unable to address mental health 
and medical comorbidity.

We are now beginning to crest the third wave of technol-
ogy-enabled access to health and wellbeing. This trend is part 
of the emerging “internet of things” approach to design that 
has defined the third wave of information technology more 
broadly, and which seeks to weave the use of interdepen-
dent technologies more seamlessly into everyday life [58]. In 
the third wave of digital behavioral health technologies, this 
trend is demonstrated by the shift towards addressing the 
underlying mental health conditions and medical comorbid-
ities by unifying under a single point of access the many fac-
tors that influence mental and physical health. This comes in 
the form of asynchronous administration of evidence-based 
mental health care services and artificial intelligence-enabled 
(AI-enabled) technology that increases both the access and 
scale of mental health services and provides opportunities 
for chronic disease integration. This includes digital delivery 
of CBT that would provide reliable access to safe, effective, 
and affordable mental health care services, and addresses the 
scalability problem to reach hundreds of millions of people 
who are currently unserved. This type of delivery would in-
crease engagement by enabling personalized clinical content, 
optimized by expert clinicians, to meet the needs of specif-
ic patient populations and, ultimately, individual users. This 
form of computerized psychotherapy can be much richer in 
multimedia content, with text, images, videos, animations, 
audio voiceovers, and interactive exercises being tailored 
by clinical and technology experts to deliver a personalized 
treatment program that offers a very engaging user experi-
ence. These interventions can deliver CBT, mindfulness, and 
psychoeducation in an interesting and compelling way. They 
provide the opportunity to examine a personal story through 
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narrative and receive personal insights from analysis of 
narrative content [59], while at the same time facilitating 
the interpersonal connections that foster both online and 
real world communities of peer support and accountabili-
ty. These types of engaging computerized psychotherapies 
will have the highest probability of effectively enhancing 
access and drastically improving scale without the attri-
tion rates seen in the first wave of online CBT therapies. 
Initial evidence of effectiveness of third wave digital de-
livery is promising, with depression, anxiety, PTSD, and so-
matic symptoms reducing significantly and retention rates 
around 75% [59,60].

Future success in the treatment of comorbid disorders 
will be directly linked to the ease of integration between the 
medical field and the mental health/psychiatric field. Similar 
approaches to integrating mental health services into hyper-
tension, cancer, and diabetes treatment are in early stages 
of development. The integration of digitally delivered men-
tal health intervention within standard treatments for other 
chronic disease conditions with elevated rates of co-occurring 
depression and anxiety (e.g. cerebrovascular diseases [23% 
depression/22% anxiety]; COPD 25% [depression/44% anxi-
ety] and obesity treatment [43% depression/37% anxiety]) 
are future opportunities. Digital delivery is a cost-effective 
way to facilitate these treatment integrations, and the en-
gaged nature of interactive computerization of treatment 
has the potential to increase treatment adherence across the 
board.

An example of this comes in a hybrid form of medical re-
habilitation that combines in-person and digital delivery of 
mental health interventions to address issues that may im-
pact treatment adherence. This framework is currently being 
implemented at a West Coast university that has integrated 
a digitally delivered mental health intervention within a stan-
dard cardiovascular rehabilitation treatment in order to scale 
mental health services and increase cardiovascular rehabili-
tation treatment adherence and cardiovascular-specific clin-
ical outcomes. The objective is to reduce the mental health 
barriers to the patient. If access to mental health treatment 
is made easy, and that access includes addressing factors that 
may get in the way of cardiovascular rehabilitation treat-
ment, then it increases the probability of adherence to the 
cardiovascular rehabilitation; successful cardiovascular dis-
ease-specific clinical outcomes; and, ultimately, lower overall 
costs of cardiovascular care. The potential secondary effects 
of this understanding of barriers to adherence are reduction 
of patient stigma and stereotypes. In this way, digital ther-
apeutic tools also offer a scalable opportunity for advocacy 
and activism in integrated holistic health.

Conclusion
This third wave of digital delivery of evidence-based men-

tal healthcare programs will open up the possibility that busi-
nesses, schools, and even primary care settings can become 
the opportune point-of-care for mental healthcare and inte-
grated rehabilitation and treatment services. It enables the 
optimization of content to meet the needs of specific target 
populations; enables generation of a social community to 
overcome social isolation; and meets the needs of individual 

mental healthcare consumers. It solves the problem of inte-
gration of treatment for medical and mental health comor-
bidities, thereby increasing treatment adherence, improving 
clinical outcomes, and ultimately saving lives and reducing 
the total cost of disease management. It solves the prob-
lem of attrition with mental health services because a highly 
personalized user experience would drive increased user en-
gagement, so more participants would complete and benefit 
from their digitally delivered program. Online computerized 
therapies can be modified at any time to make sure they are 
using only the latest evidence-based treatment methods, and 
people can access them from their personal devices when-
ever and wherever they prefer. Finally, imagine being able 
to treat, on a massive scale, the underlying traumas that re-
sult in high ACE scores, predisposing individuals to variety of 
chronic medical conditions. The third wave of digital delivery 
of evidence-based mental healthcare has the capacity to ad-
dress these traumas and their correlative medical conditions 
in tandem.
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