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Abstract: Affective disorders are a common psychological impairment. A major problem with respect to treatment is medication non- 
adherence. eHealth interventions are already widely used in the treatment of patients living with affective disorders. The aim of this 
systematic literature review is to obtain the current scientific evidence to eHealth as a tool to improve medication adherence in patients with 
affective disorders. A systematic search was performed across PubMed, Cochrane Library, Web of Science and PsycInfo. Studies in English 
and German published between 2007 and 2020 were included. The review followed the PRISMA guidelines and were performed with the 
CADIMA online tool. A total of 17 articles were included in this review. Eleven studies were randomized controlled trials, two were 
controlled clinical trials, and four had a pre-/post-design. Three different types of interventions could be identified: internet-based self- 
management programs (n=4), multi-faceted interventions addressing different dimensions of medication adherence (n=4), and single- 
faceted interventions (n=9) comprising four mobile interventions and five telehealth interventions. Eleven interventions addressed patients 
with (comorbid) depressions and six addressed patients with bipolar disorders. Six interventions showed a statistically significant positive 
effect on medication adherence. None of the studies showed a statistically significant negative effect. All interventions which had 
a statistically significant positive effect on medication adherence involved personal contacts between therapists and patients. All included 
eHealth interventions are at least as effective as control conditions and seems to be effective for patients with depression as well as with 
bipolar disorders. Personal contacts seem to improve the effectiveness of eHealth interventions. eHealth interventions are an effective way to 
improve medication adherence in patients with affective disorders. In rural or underserved regions, eHealth can supplement usual care 
interventions on medication adherence by expanding access. More analyses are needed in order to understand determinants for the 
effectiveness of eHealth interventions on medication adherence enhancement. 
Keywords: affective disorder, eHealth, medication adherence, medication nonadherence, compliance, noncompliance

Plain Language Summary
People living with psychiatric disorders have, in some cases, problems with taking their medications as prescribed. Sometimes 
reminder apps on a smartphone or a video call with a psychiatrist, often comprised under the term telemedicine, would help those 
people to take their medications appropriate and to recover faster from psychiatric disorders or stay at least stable Our systematic 
literature review wants to find out how telemedicine helps people living with affective disorders to take their medications in an 
optimized way. This review includes 17 articles which met the inclusion criteria. 58% of the included studies showed that people living 
with psychiatric disorders benefit from telemedical offers. 42% of the studies showed no differences between telemedical support and 
usual care. This means that telemedicine is a good alternative for people with no or just limited access to usual care providers, eg, due 
to long distances or little money. From this we conclude that telemedicine is a useful tool for people living with psychiatric disorders. 
Some kind of personal contacts seems to be important. This may also correspond to the more recent and promising concept of blended 
care, in which face-to-face and telemedicine are intertwined.
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Introduction
Overall, mental disorders are responsible for the loss of one quarter of all disability-adjusted life-years (DALYs) in 
Europe1 and contribute 7% of the overall global burden of diseases.2 Improving treatment adherence is paramount for an 
effective treatment of people living with mental disorder.3 While there are many psychotropic drugs available today that 
can help to cure mental disorders, non-adherence is a major issue for sufficient treatment of mental disorders.4,5

Non-adherence is associated with a number of negative consequences including relapse and worsening of symptoms, 
increased risk of rehospitalization, prolonged disability, increased suicides, increased co-morbid medical conditions and 
higher costs for healthcare utilization.4–7 50% of the patients with major depression and 44% of the patients with bipolar 
disorder are non-adherent to their medication schedules.5

Medication adherence can be defined as patient acceptance of recommended health behaviours8 and is seen as the 
extent to which a persons’ behaviour corresponds with agreed recommendations from a healthcare provider.3 This 
includes the initiation of the treatment, implementation of the dosing regimen, discontinuation and persistence of the 
medication.9 Therefore, medication adherence is understood as the extent to which a patient take his or her medication in 
accordance with the prescribed time and dose.10

Various methods can be used to measure (non)-adherence. Subjective methods include determining rates of dispen-
sing of repeat prescriptions, examining case-note recordings, interviewing patients, obtaining collateral reports, and 
asking the attending physicians’ clinical judgement about the adherence of their patients. Interestingly, the latter is only 
50% reliable.10 Patient self-report is probably the most accurate subjective method.11 Within the subjective methods, 
indirect methods try to identify individuals at risk of non-adherence. These methods mostly measure risk factors for 
adherence, like the subjects’ attitudes towards medication or their attitudes towards affective disorders and their 
treatment. Frequently used questionnaires include the Drug Attitude Inventory,12 the Lithium Attitudes 
Questionnaire,13 and Beliefs About Medication Questionnaire.14 Research studies show statistically significant correla-
tions between measures of attitudes and objective measures of adherence.15

Objective methods of assessing adherence include counting the number of tablets, which patients were taking out of 
their pill boxes, monitoring of serum drug levels, the ratio of the plasma drug level and the administered dose (L/D ratio), 
analysis of urine for drugs or their metabolites and electronic event monitoring systems. Objective methods can be biased 
considering the time of medication’s ingestion and measurement of drug level, pharmacokinetic variability, expense or 
obtaining consent from a patient who may already be non-adherent. The monitoring of antidepressant drug may show 
considerable inter-individual variation.16

A number of various individual as well as clinical confounders can potentially influence medication non-adherence. 
For example, social support improves medication adherence.17 However a longer duration of illness,18 comorbid 
substance abuse,19,20 polypharmacy and adverse effects favour medication non-adherence.21 The association between 
general intelligence and medication adherence in patients with schizophrenia and bipolar disorder is discussed.22 

Moreover, some specific personality characteristics can mediate or complicate medication adherence. For example, it 
was found that conscientiousness is positively associated with medication adherence in chronic somatic disorders and 
depression.23,24 In summary, many factors in different disorders and depending on the specific treatment influence 
medication adherence.5,23

Telemedicine is a promising way to enhance medication adherence in patients with severe mental illness, to 
compensate for critical gaps in medical care,25 and to improve treatment access disparities (eg in rural areas).26 The 
WHO defines eHealth as the use of information and communication technologies (ICT) in support of health and health- 
related fields. It encompasses multiple interventions, including telehealth, telemedicine, mobile health (mHealth), 
electronic medical or health records, big data, wearables, and even artificial intelligence.27

This review focuses on telemedicine in affective disorder in order to reduce disorder-related confounding, but also to 
include studies on eHealth applications in cross-diagnostic samples of patients. Affective disorders are part of the 
F-diagnosis of the ICD-10-CM Codes (mental, behavioural and neurodevelopmental disorders F01-F99). The ICD-10 
codes for affective disorders, F30-F39, comprise mainly manic episode, bipolar disorder (BD), major depressive disorder 
as single episode, recurrent major depressive disorder (MDD), persistent affective disorders as well as unspecific 
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affective disorders.28 According to recent prognoses, major depressive disorders (MDD) will rise to be one of the three 
top global disabling conditions alongside HIV/AIDS and ischemic heart disease by 2030.29

Our primary objective is to obtain evidence to eHealth as an effective tool to improve medication adherence in 
patients with affective disorders.

To operationalize this objective, the following research questions will be addressed:

● Which different eHealth applications to improve medication adherence in patients with affective disorders can be 
found?

● Which eHealth applications show positive results on medication adherence in patients with affective disorders?
● Are there any differences in the results regarding the patient characteristics, like age, sex, severity of disease, 

diagnosis, duration of illness, specific drug?
● Are there any differences in the results regarding the characteristics of the healthcare setting or the type of 

intervention?

Materials and Methods
Study Selection
Study Inclusion Criteria
To be eligible, articles had to meet the following criteria: Articles in English or German language and published in 
a peer-reviewed journal between 2007 and 2020; the study addresses patients with (comorbid) affective disorders (ICD- 
10 F30-F39).

The study evaluates an eHealth intervention. In order to differentiate between varying types of eHealth intervention, 
three main categories were built (Table 1) using an inductive-deductive content analysis approach.30,31 Outcome of the 
studies is the effect of eHealth interventions on adherence to psychiatric medications or other drugs prescribed, eg for the 

Table 1 Different Categories of Intervention Included in This Review, Which Were Formed by Using a Deductive-Inductive Content 
Analysis

Type of Intervention Definition

Single-faceted intervention (focuses on one 
dimension of medication adherence or consists of 

one component)

Mobile intervention mHealth is a component of eHealth. It can be defined as medical 
and public health practice supported by mobile devices, such as 

mobile phones, patient monitoring devices, personal digital 

assistants (PDAs), and other wireless devices. mHealth involves 
the use and capitalization on a mobile phone’s core utility of voice 

and short messaging service (SMS) as well as more complex 

functionalities and applications including general packet radio 
service (GPRS), third and fourth generation mobile 

telecommunications (3G and 4G systems), global positioning 

system (GPS), and Bluetooth technology.85

Real-time Telehealth (via 

telephone or video 
consultations)

Remote delivery of health care to a patient through 

communication technology. Real-time (synchronous) telehealth is 
used to consult with, diagnose, and treat patients.86

Internet-based self-management programmes Self-management interventions typically encompass information- 
based material and cognitive and/or behavioural strategies 

designed to increase participants’ knowledge, self-efficacy and use 

of self-management behaviours.87

Multi-faceted intervention Multi-faceted interventions are interventions which address 

multiple components including pre-assessment of individual’s 
adherence level, counselling sessions, medication review, 

collaboration with physicians, and telephone or video calls.88
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treatment of comorbid conditions; study protocols, reviews, and analyses of routine data were excluded from the analysis, 
because interventional studies were seen as most appropriate to answer the research questions of this review.

Search Strategy
The literature search was conducted using the following databases: PubMed, Cochrane Library, Web of Science, 
PsycInfo.

The overall search term included the aspects “eHealth”, “affective disorders” and “medication adherence” and 
contains numerous terms as well as variations and synonyms (see Table 2). The search strategy was developed on the 
basis of the PICO scheme: population/participants (= patients with affective disorders), intervention (= eHealth), 
comparison (= not specified) and outcome (= improvement of medication adherence).32

Study Screening Mode
The review was conducted with the help of CADIMA, an open access online tool that supports the conduction and 
reporting of systematic reviews and systematic maps.33

The screening for the inclusion criteria was conducted independently by three reviewers (ML, NP and LR) according 
to the PRISMA standard. Prior to the study selection, all reviewers performed a consistency check in order to increase 
interrater reliability. The consistency check finished after the kappa value between all reviewers reached 0.51.

Critical Appraisal
For the risk-of-bias analysis, we followed the Cochrane Collaboration Handbook for systematic reviews of Interventions 
with the revised Cochrane risk-of-bias tool for randomized trials (RoB 2).32 For the assessment of non-randomized 
interventional studies, we used the Risk of bias in non-randomized studies of interventions (ROBINS-I) assessment tool.34

Data Extraction
For each included article, a priori defined parameters were systematically extracted and presented in a results table. The 
extraction process was conducted with a structured data extraction worksheet. Equal sets of publications were assigned to 
each of the three reviewers for data extraction. Afterwards, the extracted data were double-checked by at least one other 
reviewer. Supplementary materials related to the included publications were considered in the data extraction process.

Analysis and Presentation of Results
The results of the included studies are presented in tables and charts. A systematic narrative synthesis35,36 was performed 
with information presented in the text and tables to summarize and explain the characteristics and findings of the 
included studies. For each included article, the information as described in “Data extraction strategy” has been system-
atically extracted and presented in a results table. After that, the results were compared and differences or similarities 

Table 2 Search Terms

Concept Search Terms

Affective disorders Mood, affective, maniac, bipolar, depressive

eHealth ehealth, e-health, electronic health, mobile health, mhealth, m-health, telemedicine, digital health, digital-health, 
telecommunication technologies, tele health, tele-health, telehealth, tele care, tele-care, telecare, tele medical, tele- 

medical, telemedical, tele psychiatry, tele-psychiatry, telepsychiatry, phone call, phone-call, phonecall, medicalapps, medical 

apps, medical-apps, medical applications, medical-applications, webapp, web-app, web app, web application, web- 
application, webapplication, webportal, web-portal, web portal, internet monitoring, internet-monitoring, digital 

monitoring, digital-monitoring, internet delivered, internet-delivered, videoconference, video-conference, video 

conference, mobile intervention, mobile-intervention, mobileintervention

Medication adherence Medication adherence, medication compliance, medication concordance, treatment adherence, treatment compliance, 

treatment concordance
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between the studies were highlighted. The research questions served as a framework for the narrative synthesis. 
Categories were formed by performing an deductive-inductive content analysis according to Gläser and Laudel.31

Results
A total of 737 records were identified through database searching on October 23, 2020. After duplicate removal, 580 
articles were included, of which 17 (3%, n=17/580) articles met all inclusion criteria (Figure 1). A list of the excluded 
articles is available from the authors on request.

The articles were published between 2007 and 2020. Thereof, 11 (65%, n=11/17) were randomized controlled trials, 
four had a pre-/post-design (24%, n=4/17), and two were non-randomized controlled clinical trials (12%, n=2/17). 
Table 3 summarizes the results of the studies’ data extraction. See Table 4 for a more detailed description of the 
interventions.

Characteristics of the Study Populations
The included studies addressed patients with diagnoses which belong to affective disorders according to the ICD-10 
catalogue (F30-F39), like: patients with depression,37–44 patients with BD,45–47 psychiatric patients with depression and 

Records identified from:
PubMed (32%, n = 235/737)
Cochrane (12%, n = 90/737)
Web of Science (45%, n = 
330/737)
PsycInfo (11%, n = 82/737)

Records removed before screening:
Duplicate records removed 
(21%, n = 157/737)

Records screened
(79%, n = 580/737)

Records excluded
(91%, n = 530/580)

Reports sought for retrieval
(9%, n = 50/580)

Reports not retrieved
(0%, n = 0/50)

Reports assessed for eligibility
(100%, n = 50/50)

Reports excluded:
As no primary data/summary   

statistics are presented (18%, n = 
9/50)
Duplicate (2%, n = 1/50)
Did not meet inclusion criteria 

regarding intervention (44%, n = 
22/50)
Not peer reviewed (2%, n = 1/50)

Studies included in review
(34%, n = 17/50)

Identification of studies via databases and registers

Id
en
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n

in
g

In
cl

u
d

ed Reports and supplementary files of the
included studies 
(140%, n = 24/17)

Figure 1 PRISMA 2020 flow diagram (A “study” includes a defined group of participants and one or more interventions and outcomes and might have multiple “reports”, 
that can be any document providing information).
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Table 3 Results of the Data Extraction

Reference Type of 
Intervention*

Study 
Design

Trial Arms Population 
(Intervention 

Group)

Setting / 
Provider 

Type

Personal 
Contact

Medication 
Assessed

Adherence 
Measure

Adherence 
Measure Outcome

Effect

Pauly et. al. 
201548

Multi-faceted 
intervention

CCT Two: multi- 
dimensional and inter- 
sectoral program, 
TAU

Psychiatric 
patients with 
focus on 
depression and 
anxiety (n=269)

Stationary 
and 
Ambulatory 
setting

Yes NI MARS-5 Three months follow- 
up: 
1. CG: mean 22.47 (SD 
2.99) 
2. IG: mean 23.75 (SD 
2.08). Adjusted effect 
of the intervention 
1.33 points (95% CI 
0.73–1.93)

+ (significant)

Corden et al 
201637

Single-faceted 
intervention/ 
mobile 
intervention

Pre-/ 
post 
design

One: Mobile App, no 
CG

Patients with 
depression 
(n=11)

Ambulatory 
setting

No Antidepressants Pill counting Baseline: 88.5% 
Follow-up: 73.0% 
(p=0.16).

- (not significant)

Schulze et al 
201925

Single-faceted 
intervention/ 
Telehealth

RCT Two: Telephone 
intervention, TAU

Patients with 
Schizophrenia 
or BD (n=120)

Ambulatory 
setting

Yes Antipsychotics MARS-5-D OR=4.11, 95% 
CI=1.47–11.45, 
p=0.007

+ (significant)

Gliddon et al 
201949

Internet-based 
self- 
management 
program

RCT Three: Discussion 
forum only (Group 1), 
Discussion forum plus 
psychoeducational 
modules (Group 2) or 
plus 
psychoeducational 
modules and CBT- 
based interactive 
tools (Group 3)

Patients with 
Schizophrenia 
or BD (n=322)

No specific 
setting 
mentioned

Yes NI MARS-10 Cohen´s effect size: 
1) Comparison Group 
2 and Group 1 (12 
months follow-up): 
−0.21, p = 0.48 
2) Comparison Group 
3 and Group 1: −0.45, 
p= 0.21

- (not significant)

Himelhoch et al 
201350

Single-faceted 
intervention/ 
Telehealth

RCT Two: Telephone 
intervention, F2F

HIV infected 
patients with 
depression 
(n=147)

Ambulatory 
setting

Yes HAART Pill counting (adherence = pills 
counted/pills 
prescribed) 
IG: 0.83 ± 0.27 vs CG: 
0.68 ± 0.21, t = 2.07; 
p = 0.04, effect size: 
0.60

+ (significant)
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Hammonds 
et al 201538

Single-faceted 
intervention/ 
mobile 
intervention

RCT Two: Mobile App, 
TAU

Patients with 
depression 
(n=57)

No specific 
setting 
mentioned

No Antidepressants Pill counting X² (1, N=40) = 3.64, 
95% CI [0.945, 
12.966], p=0.057, 
ɸ=0.30,

+ (not significant)

Cohen et al 
202052

Multi-faceted 
intervention

RCT Two: Telehealth, TAU Patients with 
diabetes and 
co-occurring 
depression 
(n=30)

No specific 
setting 
mentioned

Yes Cardiovascular 
medications, 
antidepressants, 
adjunct 
antidepressants, 
diabetes 
medication and 
insulin, all 
medications 
combined

Pill counting Follow-up mean 
difference between the 
groups (95% CI): 
1. cardiovascular 
medications (10.3; 
95% CI –10.0 to 30.6) 
2. diabetes 
medications and insulin 
(8.9; 95% CI –20.0 to 
37.4) 
3. antidepressants (8.5; 
95% CI –54.4 to 37.4) 
4. adjunct 
antidepressants (15.3; 
95% CI –40.4 to 71.1) 
5. all medications 
combined (2.3; 95% 
CI –13.7 to 18.3)

+ (not significant)

Choudhry et al 
201739

Single-faceted 
intervention/ 
telehealth

RCT Four: Three Devices 
(one of them 
eHealth), TAU

Patients with 
depression 
(n=15,948) 
Patients with 
other chronic 
conditions (n= 
37,532)

No specific 
setting 
mentioned

No Antidepressants 
or medication 
for 
cardiovascular 
disease or other 
non-depression 
chronic 
condition

MPR Digital timer cap vs 
control: OR (95% CI) 
= 0.97 (0.84–1.11)

- (not significant)

(Continued)
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Table 3 (Continued). 

Reference Type of 
Intervention*

Study 
Design

Trial Arms Population 
(Intervention 

Group)

Setting / 
Provider 

Type

Personal 
Contact

Medication 
Assessed

Adherence 
Measure

Adherence 
Measure Outcome

Effect

Aikens et al 
201540

Single-faceted 
intervention/ 
mobile 
intervention

Pre-/ 
post 
design

Two: IVR with 
support person, IVR 
TAU

Patients with 
depressions 
(n=221)

No specific 
setting 
mentioned

Yes NI MGL Scale IG: the odds of 
antidepressant 
medication adherence 
increased in IG 31% 
per week (AOR=1.31, 
95% CI: 1.16–1.47, 
p<0.001) vs 11% for 
controls (AOR=1.11, 
95% CI: 0.99–1.24, 
p=0.070)

Not applicable, because 
no comparison with CG

Gervasoni et al 
201041

Single-faceted 
intervention/ 
telehealth

CCT Two: Telephone 
intervention, TAU

Patients with 
depressions 
(n=131)

Ambulatory 
setting

Yes Psychotropic 
drugs

Paroxetine 
plasma level

Paroxetine plasma 
level (ng/mL) 
intervention: Med=24, 
Range=1–87 control: 
Med=24, Range=7– 
126; p=0.88

0 (no difference)

Fortney et al 
200742

Multi-faceted 
intervention

RCT Two: Telemedicine, 
TAU

Patients with 
depressions 
(n=395)

Ambulatory 
setting

Yes NI Single item 
from 
questionnaire 
(number of 
days tablets 
were taken as 
prescribed)

IG vs CG, 12 months: 
OR=2.7, p=0.01

+ (significant)

Sajatovic et al 
201545

Multi-faceted 
intervention

Pre-/ 
post 
design

One: Device, no CG Patients with 
BD (n=5)

No specific 
setting 
mentioned

No NI MGL Scale Mean scores on the 
Morisky scale 
improved from 
baseline to follow-up 
(3.20–3.60)

+ (no further statistical 
details)

Lobban et al 
201746

Internet-based 
self- 
management 
program

RCT Two: Online 
intervention, TAU

Patients with 
BD (n=109)

No specific 
setting 
mentioned

Yes Mood stabilizer, 
other

MARS-10 48-week follow-up 
estimate: difference 
between beta 
estimates −0.356, CI 
95% (−1.39 to 0.674), 
p=0.50

- (not significant)
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Moore et al 
201551

Single-faceted 
intervention/ 
mobile 
intervention

RCT Two: Texting, Active 
control

HIV infected 
patients with 
BD (n=62)

No specific 
setting 
mentioned

Yes Psychiatric 
medication 
(PSY), 
antiretroviral 
medications 
(ARV)

Pill counting Mean adherence: ARV 
(IG 86.2% vs CG 
84.8%; p=0.95, Cliff’s 
d = 0.01) and PSY (IG 
78.9% vs CG 
77.3%; p = 0.43, Cliff ’s 
d = −0.13) 
Dosing time (Median): 
ARV: IG: 
27.8 vs CG: 77.0 min 
from target time; 
p=0.02, Cliff’s d = 0.37; 
16PSY: IG: 46.8 vs CG: 
66.5, p=0.42, Cliff’s d = 
0.14

ARV: + (not significant) 
PSY: + (not significant) 
(but improved dosing 
time for ARV 
(significant)

Salisbury et al 
201643

Internet-based 
self- 
management 
program

RCT Two: Telehealth, TAU Patients with 
depression 
(n=726)

Ambulatory 
setting

Yes Antidepressants MGL Scale Adjusted difference in 
means after 12 
months’ follow-up (CI 
95%): –0.1 (–0.2 to 
0.1); p= 0.511

- (not significant)

Hungerbuehler 
et al 201644

Single-faceted 
intervention/ 
telehealth

RCT Two: 
Videoconferencing 
consultations, F2F

Patients with 
depression 
(n=107)

Ambulatory 
setting

Yes Antidepressants MGL Scale Participants in the F2F 
group tended to be 
more adherent than 
participants in the 
videoconferencing 
group at 12 months 
(X2 = 2.864, p=0.07).

- (not significant)

(Continued)

Patient Preference and A
dherence 2022:16                                                                                       

https://doi.org/10.2147/P
PA

.S388106                                                                                                                                                                                                                       

D
o

v
e

P
r
e

s
s
                                                                                                                       

3449

D
o

v
e

p
r
e

s
s
                                                                                                                                                              

Leiz et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Table 3 (Continued). 

Reference Type of 
Intervention*

Study 
Design

Trial Arms Population 
(Intervention 

Group)

Setting / 
Provider 

Type

Personal 
Contact

Medication 
Assessed

Adherence 
Measure

Adherence 
Measure Outcome

Effect

Levin et al 
201947

Internet-based 
self- 
management 
program

Pre-/ 
post 
design

One: Texting, no CG Patients with 
BD (n=38)

Ambulatory 
setting

Yes Bipolar 
medications, 
antihypertensives

Tablets 
Routine 
Questionnaire 
(TRQ) and pill 
bottle 
openings 
(eCAP)

Antihypertensive and 
bipolar drug 
adherence 
improvement was 
significant between 
screen and baseline, 
screen and V1, and 
screen and V2. 
1. Past-Week-TRQ: 
1.1 Hypertensives: 
χ2 (3) = 34.55, p< 
0.001, W= 0.30 
1.2 Bipolar 
medications: 
χ2 (3) = 18.97, p< 
0.001, W= 0.17 
2. Past-Month-TRQ: 
2.1 Hypertensives: 
χ2 (3) = 35.39, p< 
0.001, W= 0.31 
2.2 Bipolar 
medications: 
χ2 (3) = 26.17, p< 
0.001, W= 0.23 
3. eCAP 
(Hypertensives): 
3.1 Past-Week: 
χ2 (2) = 0.23, p= 0.89 
3.2 Past-Month: 
χ2 (2) = 0.07, p= 0.97

+ (significant)

Notes: The column “effect” shows the direction of the results reported regarding medication adherence, with the assessment of significance followed the information given in the reports (‚+‘Positive effect, ‚0‘No effect, ‚-‘Negative 
effect). *See Table 4 for a detailed description of the intervention. 
Abbreviations: AOR, adjusted odds ratio; BD, bipolar disorder; CCT, controlled clinical trial; CG, control group; CI, confidence interval; F2F, face to face; HAART, highly active antiretroviral therapy; IG, intervention group; IVR, 
interactive voice response; MARS-10, medication adherence rating scale by Thompson et al89 MARS-5, medication adherence report scale by Horne;90 MARS-5-D, medication adherence report scale by Horne (German edition);90 MGL 
Scale, Morisky/Green/Levine medication adherence scale;91 MPR, medication possession ratio; NI, no information.
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Table 4 Detailed Description of the Interventions of the Studies Included in This Review

Reference Description of Intervention

Pauly et. al. 201548 Multi-dimensional and inter-sectoral program that includes: Medication management with focus on simplification of 
therapy regimen; Counseling of patients during the hospital stay with verbal and written information and a medication plan 

at discharge; Phone calls 1.5 weeks and six weeks after discharge. Description of side effects in the information leaflets is 

adjusted for every patient.

Corden et al 201637 A digital support system that intends to enhance antidepressant treatment processes and outcomes: Participants receive 

weekly alerts to read a unique didactic lesson and answer a set of questions to ensure knowledge about antidepressants 
and impart information. In the absence of a detectable medication adherence event within ten minutes of the patient’s 

dose time, users receive reminder notifications via android pop-ups.

Schulze et al 201925 Proactive, regular telephone calls every second week for six months from three specially trained nurses in order to 

increase medication adherence. The telephone calls consist of standardized and individualized parts. If medication 
nonadherence or intolerable side effects are reported, participants are advised to see a physician. There is the option to 

receive individual text messages referring to a specific topic raised in the telephone calls.

Gliddon et al 201949 Online self-guided intervention that includes educational modules, interactive tools, and discussion forums: Discussion 

forum plus psychoeducational modules (Group 2); Discussion forum, psychoeducational modules, plus cognitive 

behavioural therapy (CBT)-based interactive tools (Group 3). All participants have access to a peer discussion forum for 
the duration of the study period; with one forum per randomization arm. Before, discussion posts are screened by 

a moderator to going “live” for participants. There are five psychoeducational modules delivered bi-weekly followed by 

four booster modules delivered at three, six, nine, and twelve months. The CBT-based tools are delivered in conjunction 
with the initial five modules, but could only be accessed by Group 3.

Himelhoch et al 
201350

11-session manualized telephone CBT intervention: One initial evaluation session, five sessions of behavioural activation 
and five sessions of cognitive restructuring delivered over a 14-week period. Participants are given a study workbook and 

the name and telephone number of their therapist. The therapist contacts the participant to set up the first session.

Hammonds et al 

201538

A medication reminder app is installed to the participant’s smartphones and prescribed information regarding dosing are 

entered. The use of the reminder app is instructed and the understanding of the app’s functions are demonstrated. 

Participants are required to use the medication reminder app to indicate when they have taken their medication by 
responding to the message received.

Cohen et al 202052 Pharmacist-led telehealth: One-on-one in-person visit divided into two parts. The first part lasts approximately 45 
minutes and replicates the usual care visit. For the second part of the visit, patients are asked to bring in all of their 

medications, including non-prescription and alternative medications. The telehealth research pharmacist answers 

questions and concerns. All subsequent interactions between the pharmacist and the patient are completed via telehealth 
equipment and phone contacts. The patient’s primary care physician is alerted to all medication changes.

Choudhry et al 201739 Patients in the intervention arms receive a free device in a mail along with an information card explaining how to use the 
device as well as contact information to obtain additional information during the trial. Patients randomized to the pill 

bottle strip with toggles arm or the digital timer cap arm receive one device for each targeted medication. Patients 

randomized to the standard pillbox arm received one device to use for all of their medications.

Aikens et al 201553 Patients receive weekly IVR calls: The system makes up to nine call attempts at patient-selected day/time combinations. 

The program is provided to all patients for at least six months. Assessed are patients’ symptoms of depression, adherence 
and functional impairment. Clinician alerts can be triggered. After each completed call, patients’ designated support 

persons are emailed a summarized report with detailed suggestions on strategies for supporting the patient’s 

selfmanagement.

Gervasoni et al 201041 Patients receive a brief high-intensity structured telephone intervention: Patients are contacted by phone on three 

occasions during the first two weeks by an experienced research nurse. Each contact included a brief structured 
assessment of current depressive symptoms, current use of antidepressant medication and antidepressant side-effects, 

and motivational support for study adherence. If a problem is reported, the nurse contacts the psychiatrist.

(Continued)
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anxiety,48 and patients with schizophrenia or BD.25,49 Studies were also included, if they addressed affective disorders as 
comorbidity, for example, HIV infected patients with depression50 or BD,51 and patients with diabetes and co-occurring 
depression.52 The number of included patients varies between five (feasibility study)45 and 15,94839 (Table 3).

Ten of the studies targeted participants aged 18 years and older,25,37–39,43–46,48,51 two studies targeted participants 
aged ≥21 years.47,49 Three studies had as additional inclusion criteria the access to internet,44,46,49 two the access to 
a landline phone,50,52 one study to telephone/internet/email,43 and one to a smartphone.38

Characteristics of Intervention and Comparison
Ten studies (59%, n=10/17) were controlled with treatment as usual,25,38–43,46,48,52 two (12%, n=2/17) with face to face 
therapy44,50 and one (6%, n=1/17) with a peer support control group.49 Three studies (17%, n=3/17) had no control 
group37,45,47 and one (6%, n=1/17) study had an active control51 where participants received psychoeducation and mood 
inquiries, but did not receive medication reminders.

Table 4 (Continued). 

Reference Description of Intervention

Fortney et al 200742 Stepped-care model of depression treatment: Treatment intensity is increased for patients failing to respond to lower 

levels of care by involving a greater number of intervention personnel with increasing mental health expertise. Patients 
receive the intervention until a 6-month continuation phase is complete or for 12 months of acute phase treatment.

Sajatovic et al 201545 The DialogMeds-BD (BD = Bipolar Disorder) components include: an automated pill cap with remote monitoring sensor, 
a multimedia adherence enhancement program and a treatment incentive program for motivating patients to remain 

adherent and to improve treatment-related knowledge and skills. System data are intended for viewing by clinicians in 

real-time.

Lobban et al 201746 ERPonline (ERP = Enhanced Relapse Prevention) is a free-to-access, web-based, self-management resource. The aim is to 

help people develop a coherent working model of their mood changes, recognize and manage triggers and early warning 
signs, and develop coping strategies to manage these effectively. Each module includes information, suggested strategies, 

and case examples. Users interact with the site to input personal information relevant to their own triggers, early warning 

signs, and coping strategies. It is possible to involve a close friend or relative as supporter.

Moore et al 201551 Two-way, text messaging system that includes: Face-to-face psychoeducation that lasts approximately 30 minutes and 

personalized daily text message as medication reminders and mood assessments. Separate messages are sent for each 
medication at each dosing time and are automated by a central server. After five days of failure to respond to text 

messages, the study coordinator calls the participant.

Salisbury et al 201643 Integrated telehealth service that cover regular telephone calls from a health adviser who is supported by an interactive 

software. The advisers support participants in addressing their own health goals and direct them to relevant online 

resources. After an initial assessment and a goal-setting telephone call, the advisers call each participant on six occasions 
over four months, and make up to three more calls at two month intervals to provide reinforcement and to detect 

relapse. The advisers send regular progress reports to participants’ general practitioner and copy them to participants. In 

cases of inadequate treatment response, the advisers contact participants’ general practitioners.

Hungerbuehler et al 

201644

Participants perform monthly home-based consultations with their psychiatrists using live interactive videoconferencing: 

There are in-person consultation at the beginning of the study, after six months and after twelve months. In between 
those consultations, the participants in the intervention group underwent five home-based video consultations once 

a month. The medications for these patients are delivered to the patient’s home.

Levin et al 201947 After a face-to-face, individually psychoeducation program, an automatic SMS intervention was administered. Month one: 

participants receive one daily text message with psychoeducational or motivational content and a daily question assessing 
mood. Month two: specific medication reminders, contextual cues and immediate reinforcement are added and daily 

mood rating continued. After three consecutive days of unacknowledged messages, the automated system sends an 

outreach message. The research assistant has real-time access to participants’ response logs to identify technical 
problems.
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Four studies (23%, n=4/17) comprise a multi-faceted intervention.42,43,45,48,52 Nine studies (54%, n=9/17) evaluated 
single-faceted interventions, whereof four studies (44%, n=4/9) examined mobile interventions,37,38,40,51 and five studies 
(56%, n=5/9) evaluated real-time telehealth interventions including telephone interventions,25,41,50 telemedicine,39 and 
video consultation.44 Finally, four (23%, n=4/17) internet-based self-management programs43,46,47,49 could be identified.

Eight studies (47%, n=8/17) were conducted in an ambulatory,25,37,41–44,47,50 one (6%, n=1/17) in a combined 
stationary and ambulatory setting48 and eight studies (47%, n=8/17) did not mention any specific setting.38–40,45,46,49,51,52

The majority of interventions (76.5%, n=13/17) included personal contact.25,40–44,46–52 In this review, personal 
contact is understood as a communicative interaction between the participants and therapists, the study personnel or 
peers. One intervention included an informal personal contact, defined as contact from a private setting,40 while twelve 
interventions had a formal personal contact, defined as contact by healthcare provider or study assistant25,41–44,46–52

Regarding the intervention, one study (6%, n=1/17) had an observation period less than one month,45 six studies 
(35%, n=6/17) between one and six months,37,38,47,48,50,51 three studies (18%, n=3/17) between six months and 
one year,25,46,52 six studies (35%, n=6/17) had an observation period of one year39,40,42–44,49 and one study (6%, n=1/ 
17) provided no information about the observation period.41

Outcome of the Studies
Five studies (29%, n=5/17) reported medication adherence to antidepressants.37–39,43,44 Antidepressants in combination 
with diabetes medication was reported once52 (6%, n=1/17) as well as antipsychotics25 (6%, n=1/17), highly active 
antiretroviral therapy50 (6%, n=1/17), psychotropic drugs41 (6%, n=1/17), mood stabilizer46 (6%, n=1/17), bipolar 
medications and antihypertensives47 (6%, n=1/17), and psychiatric medication for patients with BD and antiretroviral 
medications for patients with HIV51 (6%, n=1/17). Five studies (29%, n=5/17) did not specify the medication of the 
included patients.40,42,45,48,49

Nine studies (53%, n=9/17) conducted a subjective method by using a questionnaire to measure medication adherence. 
Thereof, MGL Scale was used four times40,43–45 (44%, n=4/9), MARS-525,48 (22%, n=2/9) and MARS-1046,49 (22%, n=2/9) 
two times. Single-items from a questionnaire42 were used once (12%, n=1/9). An objective measurement method was used 
seven times (41%, n=7/17). Thereof, pill counting37,38,50–52 was used five times (72%, n=5/7), and medication possession 
ratio39 (14%, n=1/7) and paroxetine plasma level41 (14%, n=1/7) were used once. One study (6%, n=1/17) used both 
a subjective and an objective method by a tablet’s routine questionnaire as a self-report measure of the percentage of days 
with missed doses of a given medication in the past month, and by pill bottle openings.47

The majority (59%, n=10/17) of the interventions25,38,42,45,47,48,50–52 had a positive effect on medication adherence in 
patients with affective disorders. Six studies25,42,47,48,50,51 (35%, n=6/17) showed a statistically significant positive effect 
on medication adherence. The other studies showed no effect41 (6%, n=1/17) or not significant negative 
effects37,39,43,44,46,49 (35%, n=6/17). One study (6%, n=1/17) showed a significant positive effect on medication 
adherence in the longitudinal analysis, but not in comparison to the control group.53 None of the studies reported 
a statistically significant negative effect.

All multi-faceted interventions had a positive effect (n=4, 100% of all interventions of this type), but the results of 
two studies were not significant. The effective interventions include medication management,48,52 treatment planning,45 

or second opinions by a healthcare professional42 (Figure 2).
Single-faceted mobile, phone, or video interventions showed mostly a positive effect on medication adherence (55%, 

n=5/9), which was often statistically significant (60%, n=3/5). Effective interventions in this category include remote 
psychiatric therapy via phone,50 regular phone calls to assess, for example, mood and medication issues,25 or reminders 
via text messages.51 Interventions in this group without a significant better result for the intervention compared to the 
control group or no differences between the groups were medication reminder notifications,37 pill bottles with a digital 
timer cap,39 monitoring phone calls,41 reminders via mobile app,38,40 or video consultations.44

One of the internet-based self-management interventions (25%, n=1/4) showed a positive, statistically significant 
effect on medication adherence. This intervention47 consisted of providing psychoeducational and a medication adher-
ence building program via text-messages. The self-management interventions without a statistically significant effect 
(75%, n=3/4) provided online group discussion forums without or with additional psychoeducational materials to 
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a different extent,49 an online psychoeducational information in several modules for building coping strategies,46 or 
psychoeducational training in combination with monitoring phone calls.43

All interventions which showed statistically significant positive effects on medication adherence also included 
personal contact (100%, n=6/6) (Figure 3).

The interventions that have shown statistically significant effects were addressing equally, (comorbid) BD25,47,51 

(50%, n=3) and (comorbid) depressions42,48,50 (50%, n=3).

Risk of Bias in the Included Studies
The risk of Bias32,34 was assessed for each included article. The risk-of-bias analyses were conducted in order to assess 
the risk of bias in the findings of the studies. The results are not suitable to assess the methodologic quality of studies. Six 
of the included RCTs (54%, n=6/11) had a “low” risk of bias25,39,42,43,49,50 and five (46%, n=5/11) showed “some 
concerns”38,44,46,51,52 (Table 5). Considering the non-randomized studies, three studies (50%, n=3/6) had a “moderate” 
risk of bias,40,45,48 two (33%, n=2/6) had a “critical” risk of bias,37,47 and one (17%, n=1/6) possessed a “serious” risk of 
bias41 (Table 6). In RCTs, unblinded participants and/or study assessors were the main reasons for a risk of deviation 
from the intended interventions. As with many telemedical, psychologic intervention, it is not always possible to blind 
participants and study employees to the intervention received by the participants.

Considering the studies which showed a significant positive effect on medication adherence, three (50%, n=3/6) had 
an overall low risk of bias, one had some concerns (17%, n=1/6), one (17%, n=1/6) had a moderate risk of bias, and one 
(17%, n=1/6) had a critical risk of bias.

The judgements in the column randomization process in Table 5 and bias due to confounding in Table 6 considered 
the question whether the included studies have adequately considered the potential confounders for medication adherence 
during the randomization process and the analysis. As Table 5 shows, most of the randomized studies (82%, n=9/11) had 
no concerns on this issue, two studies (18%, n=2/11) had some concerns. However, considering the non-randomized 
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Figure 2 Effects on medication adherence reported in the included studies in relation to different types of intervention (n=17).
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studies, one study (16%, n=1/6) had a low risk of bias due to confounding and five studies (84%, n=5/6) had at least 
a moderate risk of bias.

The risk-of-bias analysis is helpful in order to appraise which studies had the highest potential to produce statistically 
significant results regarding the effectiveness of eHealth interventions for improving medication adherence in patients 

Table 5 Results of the Risk of Bias Analysis of Randomized Interventional Studies (RCTs) According to the RoB 2 Tool

Publication Randomization 
Process (eg 
Imbalanced 
Prognostic 
Factors Between 
Intervention and 
Control Group 
and/or 
Controlling for 
Confounder is 
Missing)

Deviations 
from 
Intended 
Interventions

Missing 
Outcome 
Data

Measurement 
of the 
Outcome

Selection 
of the 
Reported 
Result

Overall Risk-of-Bias

Schulze et al, 201925 Low Low Low Low Low Low

Gliddon et al, 201949 Low Low Low Low Low Low

Himelhoch et al, 201350 Low Low Low Low Low Low

Hammonds et al, 201538 Low Some concerns Low Low Low Some concerns

Cohen et al, 202052 Some Concerns Low Low Low Low Some concerns

Choudhry et al, 201739 Low Low Low Low Low Low

Fortney et al, 200742 Low Low Low Low Low Low

(Continued)
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Figure 3 Effects on medication adherence reported by the included studies subdivided by interventions with and without personal contact including (n=17).
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with affective disorders. Especially, feasibility studies with only a small number of participants or just descriptive results 
are often rated as having a high risk of bias, even though they might be performed at a high level of methodological 
quality. Despite this fact, feasibility studies are indispensable for developing and identifying new interventions which 
have the potential to improve mental health care.

Discussion
The primary aim of this systematic review was to analyse, whether eHealth applications can improve medication 
adherence in patients with affective disorders. Furthermore, we sought to categorize the different medication 

Table 6 Results of the Risk of Bias Analysis of Non-Randomized Interventional Studies According to the ROBINS 1 Tool

Publication Bias Due to 
Confounding

Bias in 
Selection of 
Participants 
into the 
Study

Missing 
Outcome 
Data

Bias Due to 
Deviations 
from Intended 
Interventions

Bias 
Due to 
Missing 
Data

Bias in 
Measurement 
of Outcomes

Bias in 
Selection 
of the 
Reported 
Result

Overall 
Risk-of- 
Bias

Pauly et al, 

201548

Low Low Moderate Low Low Moderate Moderate Moderate

Corden et al, 

201637

Critical Low Low Low Low Moderate Low Critical

Aikens et al, 

201553

Moderate Low Low Low Low Moderate Low Moderate

Gervasoni 

et al, 201041

Serious Low Low Low Low Moderate Low Serious

Sajatovic et al, 

201545

Moderate Low Low Low Low Moderate Low Moderate

Levin et al, 

201947

Critical Low Low Low Low Moderate Low Critical

Table 5 (Continued). 

Publication Randomization 
Process (eg 
Imbalanced 
Prognostic 
Factors Between 
Intervention and 
Control Group 
and/or 
Controlling for 
Confounder is 
Missing)

Deviations 
from 
Intended 
Interventions

Missing 
Outcome 
Data

Measurement 
of the 
Outcome

Selection 
of the 
Reported 
Result

Overall Risk-of-Bias

Lobban et al, 201746 Low Some concerns Low Some concerns Low Some concerns

Moore et al, 201551 Some Concerns Some concerns Low Low Low Some concerns

Salisbury et al, 201643 Low Low Low Low Low Low

Hungerbuehler et al, 201644 Low Some concerns Low Low Low Some concerns
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enhancement interventions that can be found and to identify which of these interventions show good results. Differences 
in the results due to patient characteristics, like age, sex, severity of disease, diagnosis, specific drug, and duration of 
illness were also considered. In addition, differences in the addressed healthcare settings and the type of intervention 
were considered.

EHealth applications for improving medication adherence in patients with affective disorders range widely from 
electronic provision of psychoeducational training material, which we categorized as internet-based self-management 
applications, over monitoring phone calls at regular intervals, which we summarized under the term single-faceted 
interventions, up to multi-faceted interventions programmes addressing multiple dimensions of medication adherence. 
The majority of the included studies evaluated single-faceted interventions (52%, n=9/17). Four studies each assessed 
multifaceted interventions (24%, n=4/17) and internet-based self-management programs (24%, n=4/17). It can be seen 
that multifaceted interventions and internet-based self-management programs are understudied in comparison with 
single-faceted interventions. Even if most of the included studies had a randomized, controlled design, many of them 
were limited due to a small number of participants and short-term follow-up. Long-term investigations on eHealth 
interventions in cross-sectoral settings evaluating the sustainability of positive effects on medication adherence for 
a broad population of affected people are lacking.

Most of the interventions addressed persons with affective disorders exclusively, some interventions targeted at 
persons who have other (chronic) morbidities as well, like diabetes or HIV. Six (35%, n=6/17) interventions addressed 
patients with (at least comorbid) BD while 11 (65%, n=11/17) interventions addressed people living with depression. One 
reason for the smaller number of interventions addressing BD than depression may be that the lifetime prevalence of BD 
(2.4%54) is relatively low compared to the lifetime prevalence of depression (10.8%55). Another reason may be that 
interventional studies on patients with BD are challenging to conduct due to the fact that the ability to remember and 
perform tasks often is impaired in patients with BD.56 However, out of the included studies which has shown 
significantly positive effects on medication adherence (35%, n=6/17), the same number of interventions addressed 
patients with depression (50%, n=3/6) and patients with BD (50%, n=3/6).

All eHealth-based multi-faceted interventions (100%, n=4/4) were effective in order to improve medication adherence 
in patients with affective disorders. However, the statistical evidence for the positive effect of this type of intervention 
often lacks (50%, n=2/4). Many of the single-faceted interventions (56%, n=5/9) showed also positive effects, but only 
a few with statistical significance (33%, n=3/9). The fact that multi-faceted interventions are relatively more often 
effective than single-faceted interventions is in line with another review.57 Nieuwlaat et al58 hypothesise in a review on 
interventions for enhancing medication adherence that multi-faceted interventions are superior in comparison to single- 
faceted interventions in terms of improvement of medication adherence, but that studies on multi-faceted intervention 
often do not apply a factorial design, which would allow to identify the most effective components with statistical 
significance. However, clinical trials effectively testing single-faceted interventions or certain components of eHealth 
interventions for medication adherence enhancement need rigorous control conditions. For example, Moore et al used 
a control group that, like the intervention group, received text messages in which the mood was asked. The intervention 
group received, in addition, individualized medication reminders. As a result of the positive effect of the control 
condition on medication adherence, both groups showed high medication adherence rates compared with other studies 
at the end of the trial, but Moore et al could not find a significant difference between intervention and control group.51

One internet-based, psychoeducational self-management programme (25%, n=1/4) showed a statistically significant 
positive effect on medication adherence and three interventions of this type (75%, n=3/4) tended to show negative 
effects, but are statistically not significant. A reason for this may be that evaluation of self-management programmes is 
more difficult than that of other types of intervention, because controlling of people using self-management programmes 
in private settings might be more challenging, or crossover biases might occur. Another reason might be that patients do 
less continuously use interventions or do not consequently perform given tasks when they are responsible for coping with 
their mental disorders.59

Another review on eHealth and mHealth interventions seeking to enhance medication adherence in patients with 
serious mental illness also showed ambiguous results regarding effectiveness, even though feasibility and acceptability of 
eHealth interventions could be confirmed.60

Patient Preference and Adherence 2022:16                                                                                       https://doi.org/10.2147/PPA.S388106                                                                                                                                                                                                                       

DovePress                                                                                                                       
3457

Dovepress                                                                                                                                                              Leiz et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Nonetheless, none of the included studies showed statistically significant negative effects on medication adherence. 
Thus, it can be assumed that eHealth interventions are at least as effective as usual care in terms of improving medication 
adherence in patients with affective disorders.44 However, given the same effectiveness, eHealth interventions can have 
additional benefits for the healthcare provision in certain settings like in rural or underserved regions.42,49,50 Additionally, 
benefits usually related to eHealth interventions are, for example, improved cost-effectiveness,61 access26 especially for 
minorities and people who fear stigmatization of mental health care,62,63 and maybe reduced hospitalizations.64

It is noteworthy that all interventions which have shown a significant effect on medication adherence included 
personal contacts. For example, it has been shown that provider-guided interventions are more effective than their self- 
guided counterparts.25,39,48,49,52,53 Provider-guided interventions are also more sustainable.39 There seems to be no 
difference in terms of effectiveness between nurse-led and pharmacist-led eHealth interventions.52 However, studies 
comparing different interventions or components in terms of their cost-effectiveness are lacking. Also, other studies on 
the effectiveness of eHealth interventions pointed out that the personal contact with a healthcare professional or non- 
professional person can support medication adherence.65,66 For example, patients are concerned that without personal 
contact advices might be performed wrongly or they might lose their motivation for the intervention.67 Choi68 showed 
that informal social support and eHealth can synergistically promote healthy behaviour. Moreover, telehealth group 
therapy seems to produce outcomes similar to in-person group therapy.44,45,69 However, there are no studies, yet, that are 
designed to compare personal guided to fully automated eHealth interventions.70

Other studies71,72 suggest that rates of nonadherence in patients with affective disorders are comparable to other 
patients with long-term conditions. One included study51 showed that daily text message reminders for HIV infected 
patients with affective disorders had neither a significant effect on their adherence to psychiatric medication nor to 
antiretroviral medication. However, due to the intervention, patients took their antiretroviral medication closer to the 
prescribed dosing time which mean the prescribed time of taking the medication. Such an effect was not found regarding 
the psychiatric medication. The study suggests that adherence enhancement interventions can work differently for 
individual drug regimens and might affect various aspects of medication adherence, like dosing time.

The investigation of medication adherence inheres some potential biases. Interventions that cannot be blinded inhere 
potential performance bias. If medication adherence is measured via self-report, there might be a social bias. People 
might tend to answer socially desirable with the result that medication adherence might be overestimated.73–77 Moreover, 
it is challenging to assess medication adherence in a control group without likewise affecting the medication adherence in 
this group due to the Hawthorne-effect. People might change their behaviour as a response to observation and 
assessment.78 Hence, it might be difficult, even for randomized controlled studies, to show significant effects on 
medication adherence.79

Moreover, medication non-adherence is a multifactorial issue. Potential confounding factors are, for example, beliefs 
about stigmatization,80 polypharmacy,23 social support,17 specific drug prescribed, and specific disorder.5,23 Against this 
background, the included studies are often limited, because they do not report all of the potentially relevant confounding 
factors. For example, none of the included studies reported the specific drugs which the participants were taking. 
However, as Keyloun et al have shown for patients with MDD, different classes of medications have distinct side effect 
profiles and toxicities, and therefore may affect the medication adherence.81

Most of the studies in this review (53%, n=9/17) assessed medication adherence by using subjective means like the 
MARS questionnaire. Even if objective means are often preferred, using subjective means is not seen as a weakness of 
the included studies, because former studies on non-adherence with mood stabilizers showed that self-report of missing 
prescribed medication is highly comparable with independently assessed adherence, eg by measuring serum lithium 
levels in patients with severe mental disorders and prescribed lithium therapy.82,83 Furthermore, objective methods can 
also be biased considering the time of ingestion of medication and measurement of drug level, pharmacokinetic 
variability, expense and obtaining consent from a patient who may already be non-adherent. For example, the monitoring 
of plasma concentrations of antidepressant drugs show considerable inter-individual variation.16 Some indirect methods 
try to identify individuals at risk of non-adherence. Research studies show statistically significant correlations between 
measures of attitudes and objective measures of adherence.15 However, none of the included studies used indirect 
measures which might be more cost-effective and less invasive than direct measures.
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This review planned to analyse if there were any differences in the interventions’ effect on medication adherence 
related to the study setting, ethnicity of the patients, secondary diagnoses, length of illness, or total number of drugs 
prescribed. Since the required information was often omitted or reported differently between the studies, we could not 
draw conclusions on these parameters.

Another important aspect of telemedicine is security. Only one of the included studies (6%, n=1/17) reported that they used 
Skype for videoconferencing and that the encryption quality meet the Advanced Encryption Standard specified by the US 
National Institute of Standard Technology. However, security in telemedicine comprises more than transmission reliability. 
For example, telemedicine must also demonstrably ensure and document the authenticity of the involved participants. 
Moreover, the safety and health of the patients must also be guaranteed, even if a telemedical service is timely not available.84

This review included studies between 2007 and 2020 (when the phases of study selection and analysis began). 
Another search on PubMed were performed on 2022–11-17 by using the original search term and applicating the 
inclusion criteria in order to check for new publications on the research question that were published recently. Otherwise, 
none of the results met the inclusion criteria, so that there seems to be no recent publications within the scope of this 
review. Finally, none of the included studies considered barriers and facilitators for the implementation of eHealth 
interventions in real-world settings.

Strengths and Limitations
A strength of the review is that it is not restricted to a certain setting, medication or study design, which allows to present 
detailed contextual information of the different eHealth interventions addressing patients with affective disorders. This 
review includes a considerable number of RCTs, which allows it to estimate the effect of eHealth intervention on 
medication adherence well.

Moreover, this review followed the PRISMA guideline for reporting systematic reviews.33 The processes of search-
ing, study selection, critical appraisal, and data extraction were performed in a standardized way by using the online tool 
CADIMA.33 The study selection, critical appraisal, and the data extraction were conducted by three researchers in 
parallel. Before that, the interrater reliability of all reviewers was tested until the kappa value indicated that the agreement 
between all reviewers was acceptable.

For the interpretation if an effect was statistically significant or not, we depended on the estimations of the 
publications. Often the significance level used was not given, so that the statistical evidence could possibly vary between 
the different studies. Moreover, one study45 reported a positive effect, but gave no further details on the statistical 
estimations regarding the medication adherence. Another study reported a statistically significant positive effect on 
medication adherence, even though this study did not compare the follow-up estimates between the intervention and the 
control group, and only compared changes in the outcome measure between baseline and follow-up for each trial arm. 
One study,48 that shows a statistically significant effect on medication adherence, included patients with affective 
disorders as well as patients with anxiety disorders, but provided no subgroup analyses for each group. That is why 
the results of this study are not completely comparable with the results of the other studies in this review.

Moreover, this review included all studies which addressed patients with affective disorders despite the fact that there may be 
differences in the medication adherence between patients with depression and patients with bipolar disorders, for example.23

Multi-faceted interventions including eHealth and internet-based self-management tools showed less often significant 
effects than single-faceted interventions. However, it must be considered that the former categories included fewer 
studies than the latter ones. The interventions considered are very different with respect to the dimensions of medication 
adherence addressed and the setting, which limits the generalizability of the results.

Conclusion
In conclusion, some of the regarded eHealth interventions (35%, n=6) showed statistically significant effects on 
medication adherence and none showed a statistically negative effect. For this reason, eHealth intervention on improving 
medication adherence in patients with affective disorder seems to be at least as good as usual care approaches which 
makes eHealth interventions attractive for serving people who live in underserved regions, where usual care is not always 
available or the availability is limited due to financial or geographical restraints. In some cases, eHealth interventions 
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seem to be even more effective than usual care interventions in order to enhance medication adherence in patients with 
affective disorders. That is why, effective eHealth interventions should be promoted and integrated into pharmacological 
therapy of affective disorders in order to reduce negative effects of medication non-adherence. Moreover, all studies 
which showed statistically significant results included also personal contact. More research is needed to evaluate the role 
of personal contact or of the comparatively new concepts of blended care as a promoting factor in eHealth interventions 
for improving medication adherence. In addition, the cost-effectiveness of different types of intervention as well as 
certain components needs to be assessed in order to give appropriate recommendations for reconsidering healthcare 
policies. This also includes that more research on the users’ acceptance as well as implementation barriers and facilitators 
is needed.

A wide range of different eHealth interventions for improving medication adherence in patients with affective 
disorders exists. Comparison of eHealth interventions for enhancing medication adherence in patients with affective 
disorder is difficult due to the heterogeneity of the studies in terms of addressed diagnoses, specific drug regimen, 
intervention strategy, length of trial and intended primary outcomes. Patients with BD seems to be underrepresented in 
comparison to patients with depression in the research on eHealth interventions for enhancing medication adherence.
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