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Summary

Background: Clinical guidelines recommend psychosocial care as an integral part of
medical treatment, but access is often limited. Technology-based approaches pro-
vide an attractive opportunity to optimize health outcomes and quality of life in
people with chronic somatic diseases e.g. by means of Internet- and mobile-based
interventions (IMIs). The present article provides an overview on the basics of IMIs,
applications and their evidence base for people living with chronic somatic diseases.

Methods: We conducted a selective literature search in the PubMed and Cochrane
databases. Reviews which included randomized controlled trials investigating psy-
chological IMIs were discussed pertaining to their relevance for the population
described.

Results: IMIs lead to a change in unfavorable behavior connected to chronic so-
matic diseases. IMIs can foster protective factors like balanced physical activity or
risk factors like smoking or alcohol consumption. However, studies reveal small ef-
fect sizes of d=0.25 for physical activity and an averaged effect size of d=0.20 for
smoking and alcohol consumption. Additionally, IMIs can be used for the (co-)treat-
ment of chronic somatic diseases, for instance to increase disease-specific self-
efficacy in patients with diabetes (d=0.23). Studies included in meta-analyses are
often highly heterogenous and are investigated in research contexts with limited
health care services relevance.

Conclusion: IMIs are potentially effective when aiming at lifestyle changes and sup-
porting medical treatment in people with chronic somatic diseases. However, results
are still heterogenous and the evidence base is limited regarding specific settings,
compounding the discussion of possible ways of implementing IMIs into our health-
care systems.
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somatic diseases and their complications (1) such

as coronary artery disease, heart failure, cancer,
asthma, chronic obstructive pulmonary disease (COPD),
diabetes mellitus or human immunodeficiency virus
(HIV). People with chronic somatic diseases might be
confronted with a threat to their life, threats to indepen-
dence and autonomy and threats to life goals, future
plans, relationships and economic well-being (2). They
often are confronted with a multitude of self-management
challenges, including adhering to complex treatment
plans, coping with the daily challenges due to their condi-
tion as well as dealing with mental health issues such as
depression, anger or anxiety (2).

From health care services research it is well-known
that adherence to treatment regimens often falls short
(3). However, there are several barriers to psycho-
social support like limited mobility, time constraints
and stigmatization as well as limited availability of
evidence-based interventions (4). Internet- and
Mobile-Based Interventions (IMIs) might be an inno-
vative and economically attractive way to lower these
barriers and improve the health status and well-being
of people with chronic somatic diseases (5).

The present review provides an overview on the
evidence of psychosocial IMIs in people with chronic
somatic diseases, as well as conclusions and future
perspectives on applying IMIs to these patients.

O n average, 70% of adults globally die from chronic

Characterizing Internet- and Mobile-Based
Interventions

IMIs are mostly standardized self-help programs, pro-
vided via a website (6). IMIs can be characterized with
regard to

o the extent of human support,

o theoretical foundations,

o technical implementation,

® objectives and

® areas of application (7).

They can be an integral part of the medical treat-
ment or provided as stand-alone intervention. Areas
of application comprise prevention, initiation of
medical/psychological treatment, components of the
medical/psychological treatment or follow-up as
exemplified in the Box. Various evidence-based
psychotherapeutic techniques can build the basis
for IMIs aiming at behavior change, increasing
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Area of application and phases of an
Internet- and Mobile-Based Intervention
(1)

© Prevention
— smoking cessation
- alcohol consumption
— healthy diet
— sexual behavior

© Initiation of Treatment
— treatment expectations, treatment motivation
- negative emotions

® Component of Treatment
- treatment/medication adherence
— distress
— depression
— anxiety

® Follow-Up
— transfer to daily life
- disease-management
— stabilization of treatment effects

health-related knowledge, awareness and understand-
ing in users as well as fostering adherence to medical
treatment (8), coping with the disease and tackling
feelings of depression and anxiety (9,10).

Pertaining to the extent of human support, IMIs can
be classified by the degree of guidance (e.g. mini-
mally, intensively, unguided) (6). For guided IMIs,
e-coaches (e.g. psychologist/physician) guide partici-
pants through a modular program by sending short
messages or feedbacks to the participant after each
session. If the IMI is unguided, participants complete
an instructive program by themselves.

A wide range of studies across lifestyle factors (e.g.
physical activity, smoking) and psycho-social
(co-)treatment of medical conditions indicate the
potential of IMIs for the prevention, treatment and
follow-up in general (Figure). IMIs designed to
promote behavior change can be effectively used to
influence various health-related behaviors, including
physical activity, smoking, alcohol consumption, diet,
sleep, or sexual behavior (11), all of which are key
risk factors for chronic somatic diseases. Reviews and
meta-analyses on IMIs aimed at changing lifestyle
factors show small to medium effect sizes comparable
to cognitive-behavioral face-to-face interventions
(12).

Psychosocial IMIs for the (co-)treatment of chronic
somatic diseases can be used for a large variety of
problem areas. Psychological IMIs might aim at
preoperative treatment expectations (13), coping
skills, self-management, treatment/medication
adherence and patient empowerment (10). Tackling

problem areas of people with chronic somatic
diseases might help to reduce limitations due to
disability and to improve quality of life (10).

The following paragraphs describe the current evi-
dence on IMIs for changing lifestyle factors and
(co-)treating medical conditions in people living with
chronic somatic disease.

Methods
Studies included in this selective review were identified
by expert knowledge and a comprehensive literature
search in the databases PubMed and Cochrane Library
in November 2017 and April 2018 following the struc-
ture of a meta-review. The meta-review approach was
selected given the broad scope of the present review.
Systematic reviews and meta-analyses of ran-
domized controlled trials (RCTs) which compared In-
ternet- and mobile-based psychosocial interventions
to waitlist-control/minimal intervention/no interven-
tion were selected by one of the authors (EB) and dis-
cussed in their relevance for people living with
chronic somatic diseases. The search strategy was
based on a combination of MeSH terms pertaining to
IMIs for differenct chronic somatic diseases and dif-
ferent problem areas. The search strategy combined
(“internet” OR “mobile-based” OR “web-based” OR
“online-intervention” OR “e-health” OR m-health)
AND (“chronic disease” OR “cardiovascular disease”
OR “diabetes” OR “human immunodeficiency virus”
OR “cancer” OR “respiratory disease”) AND (“self-
management” OR “empowerment” OR “behavior
change” OR “alcohol consumption” OR “smoking”
OR “sleep” OR “physical activity” OR “adherence”)
AND publication type (“meta-analysis” AND “sys-
tematic review”).

State of the evidence for Internet- and
Mobile-Based Interventions (IMIs)

Changing lifestyle factors

Well-balanced physical activity can be considered as
independent protective factor and cornerstone for all
causes of burden and mortality (e.g. risk factors for
obesity, type 2 diabetes, coronary artery disease) (14,
15). IMIs can reduce cardiovascular risk factors in
high-at-risk adults by increasing physical activity
(Standardized mean difference [SMD] = 0.25, 95% CI
[0.10; 0.39]) (16). Foster et al. (17) reviewed IMIs ver-
sus control with low risk of bias at 12-month follow-up,
finding significant effects on cardiovascular fitness
(SMD=0.40, 95% CI  [0.04; 0.76], n=2;
high quality evidence) and on self-reported physical ac-
tivity (SMD=0.20, 95%CI [0.11; 0.28]; moderate
quality evidence, n=9). These effects might hold true
for the population of people with chronic somatic dis-
eases, e.g. people with diabetes (18), cancer (19) or
COPD (20). However, the heterogeneity of studies
within these populations is high and hampers the
calculation of effect sizes. Additionally, limited
information due to obstacles, moderators and users”
experience (21) highlight the need for a more
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Patient otes a fol IMI ,,ACTonDiabetes*
) I atient completes a follow-u
Paﬁgnt I.eaves reha.blllrgauon IMI with Zeven weekly P Session 1 Introduction
Inpatient care, C{'J’;'ec ‘a"’r:tgézz F:gﬁzf-'“a%o sessions. Sessions contain Session 2 Control and Acceptance
e.g. diabetic rehabilitation f P L evidence-based psycho- Session 3 Thoughts and Feelings
clinic. commitment-based IMI aiming therapeutic strategies of e.g. Session4  Seff-perception
at increasing psychologlcal acceptance and personal Session5  Values
wellbeing. values. Session6  Commitment
Session 7 Future Perspectives

Example for the use of an Internet- and mobile-based Intervention (IMI) in the context of patient aftercare (e15).

differentiated view on how, when, why and for which
population physical activity IMIs are indicated.

Smoking and drinking are core risk factors for de-
veloping a chronic somatic disease. IMIs can help to
reduce tobacco use (21-23) and alcohol consump-
tion (23, 24). Meta-analyses indicate smoking
cessation IMIs being superior control groups with no
intervention, with a reported relative risk (RR)
between 1.15 (95% CI: [1.02; 1.30]) and 2.16 (95%
CI: [1.77; 2.62]) (21, 22, 25, 26).

For adult problem drinking, meta-analyses com-
paring IMIs to a passive control group revealed a
small to medium effect size (g=0.39, 95% CI:
[0.23; 0.57]) in favor of the IMI to reduce alcohol
consumption (27) (Hedges’g corresponds approxi-
mately Cohens’d; subsequent effects are interpreted
based on (28) with g=+.2 indicating small, +.5 medi-
um, +.8 large effects). Another review reveals that
participants using IMIs drank approximately 23g
pure alcohol less than participants of passive control
groups or participants receiving minimal intervention
(24). Additionally, one meta-analysis across alcohol
and tobacco use revealed a weighted average effect
size of d=0.20 (p<0.001) (23). Several studies
included populations with HIV or other chronic
somatic diseases (10). Thus, there is good reason to
assume that IMIs aiming at smoking cessation and
reduced alcohol consumption will work in people
living with chronic somatic diseases as well.

Sleep disorders are associated with negative
health outcomes and chronic somatic diseases (15).
Individuals facing chronic somatic diseases are fre-
quently affected by sleep disorders relative to the
general population and simultaneously, insomnia is
a risk factor for developing chronic somatic diseases
(29, 30). Recent systematic reviews and meta-
analyses revealed that in mixed populations, i.e.
people with and without chronic somatic diseases,
IMIs for insomnia have the potential to improve
multiple indices of sleep with effect sizes com-
parable to cognitive-behavioral face-to-face therapy
for insomnia, ranging from g=0.21 to g=1.09 (31).
Sleep indices included the overall sleep duration,
subjective sleep quality and the number of nightly
awakenings. The effects were maintained at 4-48
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week follow-up with g= 0.58 to g=0.68 (p<0.05,
n=5) (31). In people who survived cancer, sleep-
efficiency was improved due to cognitive-behavioral
IMIs with a medium effect size of d=0.53 (95% CI:
[0.39; 0.68]) in comparison to control (32). This ef-
fect persisted at a 6-month follow-up (small effect
size d=0.33) (32). Thus, IMIs aiming at healthy
sleep in people with chronic somatic diseases might
bear the potential to substantially improve peoples’
well-being and physical health.

Similar results can be found for other risk and
health behaviors such as sexual behavior (33) or a
healthy diet in people with chronic somatic diseases
(34). A statistically significant but not necessarily
clinically meaningful (i.e. treatment effects that
reach practically important impact on rates of beha-
vioral risk factors) overall effect size (g=0.17, 95%
CI: [0.14-0.19]) can be found across different
behaviors (smoking cessation, physical activity, re-
ceiving regular mammography screening or eating a
healthy diet) (35). Similarly, weight in people with
chronic somatic diseases can be significantly
reduced by IMIs compared to usual care or waitlist-
control (weighted MD=-1.32 kg/m*, 95% CI:
[-2.59;-0.06]) (36). Nevertheless, weight loss of
one kg/m® will hardly be regarded as clinically
meaningful, irrespective of statistical significance
(37). More information is needed on the differential
effects of lifestyle IMIs and sustainability of effects
in order to optimize their potential for people living
with chronic somatic diseases.

The (co-)treatment of chronic somatic diseases

Self-management is a crucial factor for the adequate
coping with chronic disease. Recent meta-analyses of
self-management interventions for adults with
metabolic diseases showed that IMIs aiming at
improving self-management significantly improved
adults’ HbA, -levels (MD= —0.43%,
95%-CI: [-0.68; —0.19%], n=10), body weight and
quality of life (38). The number of readmissions due to
heart failure and emergency visits due to asthma might
be reduced too (39) and asthma-control can be im-
proved by IMIs (40). A recent review on internet-
delivered self-management support for improving




MEDICINE

oy bat e (CHD) e selfanngest

related outcomes, revealed significant effects
Effectiveness of IMls in high-at-risk groups and people with chronic somatic especially for the improvement of lifestyle-related be-
diseases based on selected meta-analyses. . . . .
haviors (el). However, data is too scarce or inconsistent
to draw conclusions pertaining to clinical outcomes like
Lifestyle Factors morbidity or mortality .in this population (el, e2). How-
ever, other indices for improved self-management such
Alcohol (23, 27, e16) 0.39 [0.23; 0.57] 7 .
as adherence to treatment and management of distress
0.22 [0.14;0.29] 28 have been shown as well (e1).
0.20 [0.13;0.27] 16 Patient empowerment, that is, enhancing the
Smoking (23) 0.14 [0.06: 0.23] 13 invo.lvement of .patient.s in their own care, is anothf:r
) » : crucial factor in coping effectively with chronic
Physical activity (16) 025 [0.10; 0.39] 14 disease. A systematic review which included various
Overweight (36) MD: 1.32 kg/m’ [0.06; 2.59] 5 chronic somatic diseases (e.g. diabetes, heart failure,
Diet (34) 0.22 [0.09; 0.34] 25 COPD) found, that IMIs significantly improved pa-
Sleep*! (31) 109 [0.74; 1.45] 8 tient empowerment (SMD=0.61 g 95% CI: [0.29;
0.94], n=2) and disease-specific self-efficacy
(Co-)treatment of chronic medical conditons (SMD=0.23, 95% CI: [0.12; 0.33], n=9) (e3)
Diabetes (e3) 0.61 [0.29; 0.94] 2 Finally, IMIs might improve adherence to
Cardiovascular Disease (16,40) MD: 266 mmHg | [152;3.81] | 47 treatment or medication. Medication plans as well as
. 2 treatment plans can often not develop their full poten-
Scoping Review 18 R X X
tial, for approximately 50% of patients do not adhere
Cancer (32) 0.53 [0.39; 0.68] 8 to them as prescribed (3). A recent systematic review
HIV (33) Scoping Review*? 23 of IMIs on treatment adherence across different
COPD (20) Scoping Review*? 9 medical populations revealed significant improve-
ments (p<0.05 to p<0.001) in 56% of the 27
Asthma (40 0.25 0.12; 0.37 3 . . .
sthma (40) [ ] included RCTs, while 37% revealed no significant

N .
Estimates of SMD are based if available on systematic reviews and meta-analyses in the population of results and 7% reported mixed results (8) These

people with chronic somatic diseases or populations high at risk for developing a chronic disease. results demonstrate that the potential of IMIs to
X p
*ZSeveral outgomfis due to slgep |r]d|ces were measureq; selectled outcome: insomnia severity . increase treatment adherence is high, but content
Scoping review = Systematic reviews on IMIs for specific medical conditions with only partly meta-analytic . R i N .
data aggregation on plenty medical and psycho-social outcomes. and quality of investigated IMIs varies considerably
Cl = Confidence interval; N = number of included RCTs in the meta-analysis; MD = mean difference; between studies.

SMD = standardized mean difference (Cohens’ d / Hedges' g). A systematic review and meta-analysis in persons

with cardiovascular disease found significantly in-
creased adherence to medical therapy (odds ratio
[OR] 4.51, 95% CI: [2.38; 8.57], p<0.0001) as well
as pharmacological and non-pharmacological
therapy (OR 3.86, 95% CI: [1.35; 10.03], p<0.01) in
the IMI group compared to usual care (e4). Besides
promising results, its important to mention that data
on plenty medical and psychosocial outcomes are
missing for most somatic diseases. Nevertheless, the
research landscape in this field is growing. Reported
effect sizes are selectively recapped in Table I while
Table 2 gives an overview of selected IMIs.

Conclusion
The present review provides evidence on the potential
effectiveness of IMIs when targeting lifestyle factors
and supporting medical treatment. Currently, the
usage of IMIs in routine care increases globally, most
often realized as (guided) stand-alone self-help inter-
ventions. Reported systematic reviews included RCTs
that compared IMIs with at least one non-intervention
control (31) as well as active control groups (e.g.
minimal intervention, face-to-face intervention) (17,
21, 24).

Some systematic reviews did not find any evi-
dence of publication bias (17, 32) while others tried
to minimize publication bias by searching a wide
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TABLE 2

Selected Internet- and Mobile-Based Interventions (IMIs)

Currently under investigation.

WIDeCAD /
W-Decide

Coronary artery disease/

Cancer wellbeing

Selected Tried and Tested Internet- and Mobile-Based Interventions.

Stepathlon general physical activity
SHUTI general insomnia

QuitCoach smokers cessation

ACTonPain chronic pain psychological flexibility

increasing psychological

www.stepathlon.com
www.myshuti.com
www.quitcoach.org.au

www.geton-training.de/
chronischeSchmerzen.php

www.geton-training.de/WIDeCAD.php
www.geton-training.de/W-Decide.php

range of databases as well as sources of unpublished
literature (24) and adjusted for potential publication
bias (31) or reported insufficient numbers of studies
impeding the assessment of publication bias (21).

In summary, the evidence base and quality of
studies in the population of people with chronic
somatic diseases is often too scarce and hetero-
genous to calculate effect sizes (18, 19). Substantial
heterogeneity emerged between included studies e.g.
with regard to quality and scope of interventions,
comparison conditions, participants characteristics,
theoretical foundations and outcomes. It is important
to mention, that systematic reviews and meta-
analyses indicate that the positive effects of inter-
ventions on psycho-social outcomes are not easily
translatable into physical outcomes (e.g. reduced
HbA, levels in diabetes (e5), high-density lipid-
protein or reduced colesterol in people with cardio-
vascular disease (e2). More research is needed on
the question of to what extent IMIs can help to im-
prove disease-related physical outcomes as well as
clinical outcomes like hospitalization, morbidity and
mortality-rates.

Furthermore, most of the included RCTs were
carried out in selected research settings. Further re-
search must show to what extent the results can be
transferred into the specific health-care services
context. Future RCTs should investigate if a similar
picture can be drawn from research conducted in
specific routine health-care settings. In this context,
sustainability of intervention effects and cost-
effectiveness analyses need to become more promi-
nent (e6, 7). Similarly, negative effects of IMIs
should be examined more carefully, investigating if
patients might deteriorate or undergo adverse events
(e8).

One systematic review on cognitive-behavioral
IMIs for psychological distress in people living with
chronic somatic disease highlighted that none of the
29 included studies reported a negative effect on any
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outcome measures (€9). Still, little is known about
rare but serious adverse events that might be caused
by largely automated interventions (e8).

Finally, some studies showed that the acceptance
of IMIs in the respective target populations such as
people with diabetes is relatively low (53.8% re-
ported low acceptance) (e10, ell), questioning the
current public health relevance of IMIs. The same
might apply to health-care providers who are skepti-
cal regarding the integration of IMIs into their
everyday practice. However, targeted information
can increase acceptance considerably (el0—el2) and
acceptance is known to increase with IMIs
becoming part of routine care (e12).

Thus, it might be safe to say that IMIs provide the
possibility to further improve our health care
systems, particularly if embedded in a systematic
health care plan to support a digitally enabled and
integrated patient-centered health-care like in Aus-
tralia, where an established 10-year program aims at
implementing statewide technology foundations for
eHealth (e13). Thereby, IMIs could target lifestyle
factors, the underlying or preventable medical con-
ditions as well as mental comorbidities, a well
studied topic (e14) beyond the scope of the present
review.
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Key messages

® Chronic diseases are the leading cause of death and
disability worldwide.

® Research investigating innovative internet- and mobile-based
interventions (IMIs) is growing rapidly.

® Evidence-based IMIs might be an innovative way to improve
the health-status of people living with chronic somatic
diseases.

® Practitioners should be informed about possibilities and limits
of IMIs to make informed decisions on if, how when and why
incorporating IMls into their routine-care.
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SNAPSHOT

Traumatic Dissection of the Brachial Artery as the Result of
a Proximal Humerus Fracture

A 79-year-old woman was brought to our surgical emergency department by ambulance
after tripping and falling on her left side. She presented with pain in the left shoulder and
weak peripheral pulses in the left upper extremity (radial artery, ulnar artery). There was
also hypesthesia in the area supplied by the ulnar nerve (digits (IV and V).

Conventional radiography of the left shoulder showed a proximal fracture of the
humerus. CT angiography of the left upper extremity, carried out because of the clinical
findings, revealed traumatic dissection of the brachial artery in the fracture zone.

The patient was immediately taken to the operating room for treatment by an inter-
disciplinary team (vascular surgery, trauma surgery). Access was gained via an extended
deltopectoral incision. The brachial artery was repaired using an interposition graft, while
the fracture was managed by internal plate fixation.

Postoperatively the peripheral pulses were stronger and the hypesthesia was in
regression. Five days after surgery the patient was discharged with intact peripheral
perfusion and normal motor and sensory function.

Dr. med. Markus Wurm, Dr. med. Michael Zyskowski, Prof. Dr. med. Chlodwig Kirchhoff,

Abteilung und Poliklinik fiir Unfallchirurgie, Klinikum Rechts der Isar, Technische Universitat Miinchen,
Chlodwig.Kirchhoff@mri.tum.de
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Translated from the original German by David Roseveare

Figure: 3D volume rendering of the CT angiography of Cite this as: Wurm M, Zyskowski M, Kirchhoff C: Traumatic dissection of the brachial artery as the result of
the proximal humerus fracture and the traumatic dissection @ proximal humerus fracture. Dtsch Arztebl Int 2018; 115: 665. DOI: 10.3238/arztebl.2018.0665

of the brachial artery (arrows)
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