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Abstract

Background: Schizophrenia and bipolar disorder are characterized by a high disease burden. Antipsychotic
medication is an essential part of the treatment. However, non-adherence is a major problem. Our aim was to
examine potential determinants of non-adherence for patients with severe mental disorders.

Methods: Baseline data of the study “Post stationary telemedical care of patients with severe psychiatric disorders”
(Tecla) were used. Medication adherence was assessed with the Medication Adherence Report Scale German
version (MARS-D). A logistic regression was calculated with age, sex, education, employment status, level of global
functioning, social support and intake of typical and atypical antipsychotics as predictors.

Results: N =127 participants were included in the analysis (n =73 men, mean age 42 years). The mean MARS-D Score
was 234 (SD 2.5). The most common reason for non-adherence was forgetting to take the medicine. Significant positive
determinants for adherence were older age (OR 1.02, 95% Cl 1.011-1.024, p < 0.0001), being employed (OR 2.46, 95% Cl
1.893-3.206, p < 0.0001), higher level of global functioning (overall measure of how patients are doing) (OR 1.02, 95% Cl
1.012-1.028, p < 0.0001), having social support (OR 1.02, 95% Cl 1.013-1.026, p < 0.0001), and intake of typical
antipsychotics (OR 2.389, 95% Cl 1.796-3.178, p < 0.0001). A negative determinant was (female) sex (OR 0.73, 95% CI 0.
625-0.859, p=0.0001).

Conclusions: Especially employment, functioning and social support could be promising targets to facilitate adherence
in patients with schizophrenia or bipolar disorder.

Trial registration: This study is retrospectively registered at the German Clinical Trials Register with the trial registration
number DRKS00008548 at 21/05/2015.
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Background

Schizophrenia as well as other psychotic disorders and bi-
polar disorders are serious mental diseases. In Germany,
19 new schizophrenia-cases per 100,000 people per year
are diagnosed. In Germany, the 12-month-prevalence of
schizophrenia and other psychotic disorders is estimated
2.6% and of bipolar disorders 1.5% [1]. The disease burden
is high for mental disorders. The number of days with lim-
itations is 3 times higher for people with mental disorders
compared to healthy persons [1] and schizophrenia is one
of the ten diseases with the highest number of years of life
lived with disability (YLD) [2].

Medication is an essential part of the treatment of
schizophrenia and bipolar disorders; both in acute epi-
sodes and in long-term management. Several studies
showed that the relapse rate is significantly lower with
drug therapy [2-5], provided that the patient is adherent.
Adherence is defined by the WHO as “the extent to which
a person’s behavior — taking medication, following a diet,
and/or executing lifestyle changes — corresponds with
agreed recommendations from a health care provider” [6].
Non-adherent behavior increases the risk of relapses and
rehospitalization [7-9]. However, non-adherence is one of
the major problems in patients with schizophrenia and bi-
polar disorders [10]. The prevalence of non-adherence to
antipsychotics ranges from 20 to 89% for patients with
schizophrenia or bipolar disorders [11-13]. Dolder et al.
examined adherence in an outpatient setting using pre-
scription fill rates. Their results showed an adherence of
55% after 12 months among patients taking atypical anti-
psychotics (second generation) [14].

To reduce non-adherence in patients with severe men-
tal disorders, it is necessary to know more about the rea-
sons for non-adherence und to determine factors that
influence adherence positively or negatively. A few stud-
ies have addressed specific factors determining adher-
ence of patients with schizophrenia or with bipolar
disorders [15-20]. However, the results of these studies
often differ [16, 19, 20] and non-adherence is considered
a multi-causal phenomenon [16].

The aim of this analysis is to identify possible determi-
nants for non-adherence of patients with schizophrenia,
other psychotic disorders and bipolar disorders, includ-
ing age, sex, education, the status of employment, the
level of functioning, presence of social support, adverse
drug effects.

Methods

Patient sample and data

The data for this analysis were taken from the baseline
assessment from an intervention study to evaluate tele-
medical care for patients with severe psychiatric disor-
ders (“Post stationary telemedical care of patients with
severe psychiatric disorders” (Tecla)). The goal of this
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project is to improve medication adherence for patients
with severe psychiatric disorders on the basis of regular,
individualized telephone calls and short-text-messages.
Tecla is designed as a prospective controlled randomized
intervention study. All participants receive computer
assisted baseline and follow-up interviews after 3 and
6 months. The participants are recruited from three psy-
chiatric departments in Western-Pomerania in the very
northeast of Germany. Participants were patients in
day-care hospitals or in open or closed inpatient wards.
The recruitment occurs shortly before discharge and is
done by a study psychologist. Inclusion criteria are a med-
ical diagnosis of any form of schizophrenia (ICD-10 F20),
schizoaffective disorders (ICD-10 F25), or bipolar disor-
ders (ICD-10 F31), and age > 18 years. Exclusion criteria
were scheduled inpatient treatments within the next
6 months and missing accessibility by telephone. A com-
prehensive description of the study protocol for the Tecla
study is published elsewhere [21].

Additionally, data from participants of the IMeS study
(Approaches of individualized medicine in psychiatric
disorders) were included. The aim of this study is to
identify biomarkers from genetic material, and to exam-
ine metabolic processes and bodily protein in blood
samples. The recruitment of the patients, the inclusion
criteria and the baseline assessment of the IMeS-study
are identical with the Tecla study. Both samples were
collected at the same recruitment sites.

All participating patients gave their written informed
consent. The data assessment and documentation were
conducted based on eCRFs and an IT-supported docu-
mentation system [22].

Measures

Medication adherence was measured with the Medication
Adherence Report Scale, German version (MARS-D) that
detects non-adherent behavior by self-report [23]. It is a
measure for non-adherence in general, not for mental dis-
orders in particular. The scale considers also the fre-
quency of non-adherent behavior. The questions are
formulated in a non-threatening and non-judgmental way
to minimize social desirability bias [24, 25]. The original
Medication Adherence Report Scale (MARS-5, in English
language) was developed because patients tend to overesti-
mate their adherence [26—28] or to conceal non-adherent
behavior [23]. The MARS-D has 5 items to assess how the
drugs were taken. The 5 items are “I forget to take my
medication”, “I change the dose of my medication”, “From
time to time I stop taking my medication for a while”, “I
sometimes decide to skip the medication” and “I take less
medication than I am instructed to.” The questions provide
5 answer categories from “always” to “never” (scored 1 to
5) so that the total score is between 5 (no adherence) and
25 (complete adherence) [29].
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The Global Assessment of Functioning (GAF) is an over-
all measure of how patients are doing from positive mental
health up to severe psychopathology [30]. It is known, that
functioning is low in people with current mental health
disorders, so functioning can be used as an expression of
the severity of illness [31]. The GAF-questionnaire mea-
sures the degree of mental illness by rating psychological,
social and occupational functioning [30] on an ordinal
scale from 1 to 100 [32]. The scale is divided into 10-point
intervals. The lowest interval (score 1 to 10) represents se-
vere illness, the highest interval (score 91 to 100) repre-
sents the healthiest condition [30].

Social support was assessed using the measure F-SozU
(Social support, short form with 14 items) [33]. The authors
defined social support as the result of cognitive-emotional
processing and assessment of current and past social inter-
actions. The concept is based on cognitive approaches and
assesses the subjective conviction to get support from the
subject’s social network if necessary. This 14-item short
form is appropriate for the assessment of a more generally
perceived social support [33]. The statements refer to the
fields of emotional support (to be liked and accepted by
others, to share feelings, to experience participation), to
provide practical assistance (practical help in everyday
problems, for example to borrow things, getting practical
advice, getting help with challenging tasks) and social inte-
gration (belonging to a circle of friends, doing joint ven-
tures, knowing people with similar interests) and are
assessed using a 5 category Likert-scale from “does not
apply” (scored 1) to “applies exactly” (scored 5) [33].

Adverse drug effects were assessed using a 5 category
Likert-scale including “no side effects”, “little”, “moderate”,
“strong” and “very strong” for each of the following side ef-
fects: movement disorders, muscle stiffness, involuntary
shiver, motionlessness, muscle spasm, agonizing restless-
ness/problems to sit still (can’t be suppressed at will), lack of
sexual desire/loss of libido, increase in weight, increased ap-
petite, heavy feeling of illness/chills/fever and milk flow [34].

To adjust for social desirability (defined as the “ten-
dency to give overly positive self-descriptions” [35]), the
Short Scale Social Desirability-Gamma (KSE-G) was
used [36]. The KSE-G measures two aspects of social de-
sirability: the exaggeration of positive qualities (PQ +),
and the minimization of negative qualities (NQ-) [35].
Both aspects were assessed with three items each on a 5
category Likert-scale. The categories range from “does
not apply” (score 0) to “fully applies” (score 4) [36].

The baseline assessment contained also a sociodemo-
graphic part to assess sex, age, education, and employment
status. Patients’ diagnoses were extracted from medical files.

Statistical analysis
To investigate determinants for medication adherence, a
multivariate logistic regression approach was used. The
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MARS-D score was dichotomized in “adherent” and
“non-adherent”. Following recent literature, the cut-off
was set at a MARS-D score of 24. Participants with a
MARS-D score of 25 were seen as adherent (coded as
1), participants with a score <25 were considered as
non-adherent (coded as 0) [37, 38]. A multiple imput-
ation (based on the EM algorithm [39]) was performed
to deal with missing data. Fifty-nine percent of the re-
cords where complete. Thirty percent of the records
missed one and 11% of the records missed two or more
items. There were no missing items regarding the ques-
tionnaire of the primary endpoint. The data was missing
at random. With the imputed data set a multivariate in-
tension to treat analysis was performed. As independent
variables age, sex, education, employment status, GAF,
social support, the total number of strong and very
strong adverse drug effects, the NQ-aspect of social de-
sirability, and the intake of atypical and typical antipsy-
chotics were included in the model. Data processing and
statistical calculations were performed with SAS 9.4 (©
2002-2012 by SAS Institute Inc., Cary, North Carolina,
USA.).

In a sensitivity analysis the MARS-D score was mod-
elled as a continuous variable. Due to its discrete distribu-
tion a Poisson regression was performed in a generalized
linear model (GLM). It was necessary to reverse the
MARS-D-variable for the Poisson regression because of
the left skewed distribution of the data.

Results
Of 135 participants recruited, 127 could be included in
the analyses (Fig. 1).

The participants had a mean age of 42 years (SD 12.9),
57% were men. Eighty-four percent were unemployed and
28% had an education of less than 10 years. One hundred
and-six participants had a diagnosis of schizophrenia,
schizotypal and delusional disorders (F20 — F29), thereof
72 paranoid schizophrenia (F20), 1 Persistent delusional
disorders (F22), 8 acute and transient psychotic disorders
(F 23) and 25 schizoaffective disorders (F25). Thirty par-
ticipants had a diagnosis of mood (affective) disorders
(F30 — F39), thereof 27 bipolar affective disorder (F31)
and 3 depressive episode (F32). Nine participants had both
a diagnosis of schizophrenia, schizotypal and delusional
disorders as well as mood (affective) disorders. Atyp-
ical antipsychotics were prescribed to 85 participants.
Typical antipsychotics were prescribed to 27 partici-
pants. Fifteen participants had no prescription for an-
tipsychotics but for drugs of other drug types. Table 1
shows the descriptive results for adherence, global
functioning, social support, the number of strong to
very strong adverse drug effects, and social desirabil-
ity. The adherence showed a left skewed distribution
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n=135
patients included in the project
— Only Tecla study (n = 62)
— Only IMeS study (n = 14)
— Both Tecla and IMeS study (n = 59)

Patients excluded (n=8)
No baseline assessment (n=5)

n=127
patients included in the analysis
— Only Tecla study (n = 59)
— Only IMeS study (n =13)
— Both Tecla and IMeS study (n =55)

Fig. 1 Number of patients included in the analysis

Medication unknown (n=1)
— Double recruited (n=1)
Double entry (n=1)

(Fig. 2), 54% of the participants reported some kind
of non-adherence (MARS-D score < 25).

Figure 3 shows the reasons for non-adherence. To forget
to take the medicine is the most frequent reason for
non-adherent behavior. Active deviation from the pre-
scribed medication scheme (change the dose, stop taking
medicines for a while, skip a dose, take less than instructed)
were each reported at prevalence of less than 20%.

The results of the logistic regression are shown in
Table 2. Higher age, being employed in full time, part
time or vocational training, a higher level of global func-
tioning, having more social support and intake of typical
antipsychotics have a significant positive influence on
adherence. Being female is a negative determinant for
adherence. The level of education, the number of strong
and very strong adverse drug effects and intake of atyp-
ical antipsychotics have no statistically significant effect
on adherence.

A Poisson regression model was performed and used as
a sensitivity analysis. The reversal of the MARS-D for the
linear Poisson regression also leads to a reversal in the dir-
ection of the results. The results (Table 3) are similar to
the findings of the primary analysis except for sex and em-
ployment status. Patients with lower education, patients

Table 1 Descriptive statistics of the measured variables (Tecla
baseline assessment)

Mean (SD) Median Range

Adherence (MARS-D) 234 (2.5) 24 13-25
Global functioning (GAF) 548 (10.9) 55 30-85
Social support (score) 486 (12.9) 51 14-70
Social desirability

positive qualities (PQ+) 2.7 (0.8) 2.7 0-4

minimize negative qualities (NQ-) 1.1 (0.8) 1 0-4
Number of strong to very strong 26 (1.5) 2 1-10

adverse drug effects

SD standard deviation

that are not or just marginally employed and a lower level
of global functioning (GAF) are associated with lesser ad-
herence. Having social support showed no significant im-
pact on medication adherence. The intake of atypical
antipsychotics is significantly associated with higher
non-adherence whereas the intake of typical antipsy-
chotics is associated with higher adherence.

Discussion

The MARS-5 was designed to evaluate reasons and
prevalences for non-adherent behavior, [23, 40] rather
than to measure exact values of the medication use
[25, 41, 42]. In the patient group with severe mental
disorders, both the primary and the sensitivity ana-
lyses showed a positive influence of the global func-
tioning level, of having social support and being
employed on adherence.

Medication adherence of patients with severe psy-
chiatric diseases is generally low. The patients in this
study were treated in hospitals or day clinics, data as-
sessment was performed shortly before their dis-
charge. However, the proportion of non-adherent
patients was relatively high (54%). Stange et al. com-
pared the adherence of patients during the hospital
stay with the situation 6 weeks after discharge and
found that non-adherence was lower during hospital
stay (37.6% vs. 61.2% after 6 weeks) [37]. Hence
long-term non-adherence is likely underestimated in
our analysis.

Jonsdottir et al. examined medication adherence in pa-
tients with severe mental disorders in an ambulant set-
ting [8]. The MARS-5 mean score in this study (22.0)
was slightly lower than in our analysis. These authors
also found a statistically significant correlation with pro-
vider rated medication adherence which supports the
validity of the self-rated score used in our study.

In two studies (Mahler et al. [43] and Huther et al.
[38]) the adherence of chronically ill patients with
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Fig. 2 Histogram of the MARS-D score (MARS-D score 25 means complete adherence, < 25 some kind of non-adherence, the lower the MARS-D
score the higher is non-adherence)

MARS-D in primary care settings in Germany was ex- Menckeberg et al. used the MARS-5 in a study
amined. The average MARS-D scores were similar in both  about inhaled corticosteroids (ICS) in asthma control
studies (mean 23.6 (SD 2.17) [43] and mean 23.5 (SD 2.7)  [41]. In their patient group the mean score value was
[38]). Mahler et al. reported ‘forget the medication intake’ 19.4 (SD 4.4). Compared to our and others’ findings
as the most common cause of non-adherence [43]. These this score is rather low. However, with 79% scoring
findings correspond with our results. However, Huther et  above the scale midpoint Menckeberg’s results showed
al. found no significant determinants for medication ad- a skewed distribution too. The study showed that
herence in a subsequent multivariate analysis [38]. many patients were skeptical about the benefits of
Tommelein et al. investigated the accuracy of the ICS [41]. This might be one cause for the discrepancy
MARS-5 for patients with chronic obstructive pulmon-  between their results and results of other studies.
ary disease (COPD) [40]. The mean adherence for In many cases, medication adherence is overestimated
COPD patients was 23.5 (SD = 2.6). 52.9% of patients re- based on self-report questionnaires [23, 26—28]. Ose et
corded complete adherence (MARS-5 sum score =25). al. examined the concordance in rating medication ad-
Further testing of the MARS-5 showed low sensitivity, herence among multimorbid patients and their general
specificity, and positive predictive value (PPV). Hence practitioners (GPs) [44]. Patients often rated their adher-
the authors assessed the MARS-5 as inaccurate in iden-  ence higher than their GPs and only for 20% of the pa-
tifying non-adherent users of inhalation medication in  tients medication adherence was rated concordantly. An
patients with COPD [40]. inherent limitation of self-report questionnaires is that

I take less than | am instructed to I . ' : ‘

I decide not to take a dose I . . : ‘

| stop taking my medicines for a while at I . J
times . " .

I change the dose of my medicines l - ‘

| forget to take my medicines I - : 5 }

0% 20% 40% 60% 80% 100%

M always M often sometimes Mrarely Mnever

Fig. 3 Relative frequencies for reasons of non-adherent behavior assessed with MARS-D
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Table 2 Results of the multivariate logistic regression (dependent variable: dichotomized adherence (MARS-D), cut-off score = 24),

(being adherent vs. being non-adherent)

regression coefficient  standard error  p-value OR 95% Cl
(0 0.05)
Age in years 0.0170 0.0033 <0.0001 1.017  1.011-1.024
Sex (female vs male) —0.1557 0.0406 0.0001 0732  0625-0.859
Education (= 10 years of education vs. < 10 years of education) 0.0026 0.0448 0.9531 1.005 0.843-1.198
Employment status (being employed® vs. not or marginally employed) 04507 0.0672 <0.0001 2463  1.893-3.206
Global assessment of functioning (GAF) 0.0198 0.0039 <0.0001 1.02 1.012-1.028
Social desirability (NQ-) -0.6507 0.0562 <0.0001 0522  0.467-0.582
Social support 0.0193 0.0032 <0.0001  1.02 1.013-1.026
Adverse drug effects 0.0382 0.0255 0.1341 1.039  0.988-1.092
Atypical antipsychotics (atypical drugs vs. other drug types) —-0.1036 0.0627 0.0987 0813  0636-1.039
Typical antipsychotics (typical drugs vs. other drug types) 04355 0.0728 <0.0001 2389 1.796-3.178

OR odds Ratio, C/ confidence interval
@ full time, part time, vocational training

unintentional non-adherence is commonly not assessed
(40, 42].

Besides self-reports, adherence can be measured by
directly observing the patients while taking their medica-
tion, using pill counts, Medication Event Monitoring
Systems (MEMS), medical records, medication dispens-
ing records, and pharmacological and biochemical
markers [42, 45]. Some of these methods are costly and
require increased effort or can only be used for certain
drugs. Due to the importance of non-adherent behavior,
a simple tool is needed that can easily be implemented
in various study settings [8]. Self-reporting question-
naires are more patient-friendly, less expensive and eas-
ier to conduct. Jonsdottir et al. validated self-report
measures with serum concentrations and found
self-report questionnaires a valid method for measuring

adherence [8]. The original MARS-5 in English as well
as the German version MARS-D are reliable and valid
self-report measures of non-adherence [23, 46].

In the literature, predictors for adherence or
non-adherence differ. Sendt et al. gives a comprehensive
overview [19]. As possible predictors were indicated
marriage status, higher education, status of employment,
gender, higher subjective well-being, later stage of illness,
absence of cannabis use, lower rates of illicit substances
and alcohol use, lower rates of medication refusal in
early stages of treatment, better therapeutic alliance and
higher trust in the physicians [19]. In our findings,
higher education showed no significant results but being
employed versus not or just marginally being employed
showed a strong influence on adherence. Inconsistent
predictors were symptom severity, insight, positive

Table 3 Results of the generalized linear Poisson regression. Dependent variable: MARS-D score

Regression coefficient Standard error p-value beta estimate 95% Cl
(0 0.05)

Age 0,0018 0,0012 0,1321 1,0018 0,9994-1,0042
sex (female vs male) —0,0873 0,0295 0,0031 09164 0,8649-09711
Education —0,2761 0,0321 <0.0001 0,7587 0,7125-0,8079
(= 10 years of education vs. < 10 years of education)
Employment status —0,2793 0,0523 < 0.0001 0,7563 0,6826-0,8380
(being employed?® vs. not or marginally employed)
Global functioning (GAF) —0,0246 0,0014 <0.0001 09757 0,9731-09784
Social desirability (NQ-) 0,3951 0,0181 < 0.0001 1,4846 1,4329-1,5381
social support 0,0018 0,0012 0,1336 1,0018 0,9995-1,0041
adverse drug effects 0,0152 0,0084 0,0721 1,0153 0,9986-1,0323
Atypical antipsychotics 0,2339 0,0245 < 0.0001 1,2635 1,2043-1,3257
(atypical drugs vs. other drug types)
Typical antipsychotics —-0,2533 00313 <0.0001 0,7762 0,7300-0,8254

(typical drugs vs. other drug types)

Cl confidence interval
@ full time, part time, vocational training



Stentzel et al. BMIC Psychiatry (2018) 18:155

attitudes and social support [19]. An Israeli study
showed better adherence with having more social sup-
port [47]. A majority of studies did not found associa-
tions between side effects and adherence [19, 48, 49].
This corresponds to our findings.Our results showed
that participants taking typical antipsychotics had a sig-
nificantly better adherence whereas the intake of atypical
psychotics was associated with lower adherence. That re-
sult differs from other studies, where adherence was
higher in patients taking atypical antipsychotics [14, 49,
50].

In summary, this suggests that adherence apparently is
a complex issue [49]. Further research that also con-
siders longitudinal analysis is intended.

Conclusions

Medication adherence is a complex problem that is influ-
enced by many different parameters [45]. An important
finding of this study is that also parameters that are influ-
enceable by interventions like the functioning level or the
degree of social support have an effect on adherence.
These results can specifically be used for the development
of adherence-promoting interventions. For example,
knowledge, understanding and support for drug treatment
should be strengthened also in the patient’s social environ-
ment, among family members and caregivers.

Abbreviations

Cl: Confidence interval; COPD: Chronic obstructive pulmonary disease;

eCRF: Electronic Care Report Forms; F-SozU: Social support questionnaire;
GAF : Global Assessment Functioning; GP: General practitioner; ICS: inhaled
corticosteroids; IMeS: Study “Approaches of individualized medicine in
psychiatric disorders”; KSE-G: Short scale Social desirability-gamma question-
naire; MARS: Original Medication Adherence Report Scale in English
language; MARS-D: Medication Adherence Report Scale, German version;
MEMS: Medication Event Monitoring Systems; NQ-: Minimization of negative
qualities (social desirability); OR: Odds ratio; PPV: positive predictive value; PQ
+: Exaggeration of positive qualities (social desirability); SD: Standard
deviation; Tecla: Study "Post stationary telemedical care of patients with
severe psychiatric disorders”; YLD: years of life lived with disability

Acknowledgments

We would like to thank the Department of General Practice and Health Services
Research and Department of Internal Medicine VI, Clinical Pharmacology and
Pharmacoepidemiology, University Hospital Heidelberg, Heidelberg, Germany
for providing the German version of the Medication Adherence Rating Scale
(MARS-D).

Funding

This study is funded by the Damp Foundation (Damp Stiftung ¢/o NGEG mbH)
after a peer review process. The Damp Foundation fosters medical research and
teaching, social projects and the education of young professionals in the
medical profession in the German federal states Schleswig-Holstein, Hamburg
and Western-Pomerania. The Damp Stiftung only financed the study. The study
design, data collection, analysis, data interpretation and the writing of the
manuscript was performed independently from the funder.

Availability of data and materials
The datasets used and/or analysed during the current study are available
from the corresponding author on reasonable request.

Page 7 of 8

Authors’ contributions

NvdB, HJG, WH and HJF designed the study. LNS, HJG, JML and NvdB
participated in the coordination of the patient recruitment. US and LNS
coordinate the study. US conducted the statistical calculation with support
from TS and FR. US and NvdB drafted the manuscript. All authors read and
approved the final manuscript.

Ethics approval and consent to participate

Tecla is approved by the Ethics Committee of the University Medicine
Greifswald (BB 122/14). The committee stated that the majority of the
members of the committee concluded that there are no ethical and legal
concerns against the implementation of the study, and therefore approves
the proposal. Tecla is retrospectively registered at 2015\05\21 at the German
Clinical Trials Register (DRKS00008548). IMeS is also approved by the Ethics
Committee of the University Medicine Greifswald; BB 017/15. All patients had
to sign an informed consent to participate. All appropriate legal guardians or
representatives were informed about the participation. All guardians or
representatives indicated that the patients were capable of providing ethical
consent to participate.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details

'Institute for Community Medicine, University Medicine Greifswald,
EllernholzstraBe 1-2, 17487 Greifswald, Germany. “Department of Psychiatry
and Psychotherapy, University Medicine Greifswald, Ellernholzstral3e 1-2,
17487 Greifswald, Germany. 3Depar‘[ment of Vascular Medicine, University
Heart Center Hamburg, University Medical Center Hamburg-Eppendorf (UKE),
MartinistralSe 52, 20246 Hamburg, Germany. “Bethanien Hospital for
Psychiatry, Psychosomatics and Psychotherapy, Gltzkower Landstral3e 69,
17489 Greifswald, Germany. °HELIOS Hanseklinikum Stralsund, department
for psychiatry and psychotherapy, Rostocker Chaussee 70, 18437 Stralsund,
Germany.

Received: 9 January 2018 Accepted: 11 May 2018
Published online: 29 May 2018

References

1. Jacobi F, Hofler M, Strehle J, Mack S, Gerschler A, Scholl L, Busch MA, Maske
U, Hapke U, Gaebel W, et al. Mental disorders in the general population.
Study on the health of adults in Germany and the additional module
mental health (DEGS1-MH). In: Nervenarzt; 2014. p. 77-87.

2. Gaebel W, Wolwer W. Schizophrenie. Berlin: Robert Koch-Institut; 2010.

3. Hogarty GE, Goldberg SC, Schooler NR. Drug and sociotherapy in the
aftercare of schizophrenic patients. Ill Adjustment of nonrelapsed patients.
Arch Gen Psychiatry. 1974;31(5):609-18.

4. Loebel A, Lieberman J, Alvir J. Time to treatment response in successive
episodes of early onset schizophrenia. Schizophrenia. 1995;1-2:158.

5. Davis JM, Schaffer CB, Killian GA, Kinard C, Chan C. Important issues in the
drug treatment of schizophrenia. Schizophr Bull. 1980;6(1):70-87.

6. Burkhart PV, Sabate E. Adherence to long-term therapies: evidence for
action. J Nurs Scholarsh. 2003;35(3):207.

7. Law MR, Soumerai SB, Ross-Degnan D, Adams AS. A longitudinal study of
medication nonadherence and hospitalization risk in schizophrenia. J Clin
Psychiatry. 2008;69(1):47-53.

8. Jonsdottir H, Opjordsmoen S, Birkenaes AB, Engh JA, Ringen PA, Vaskinn A,
Aamo TO, Friis S, Andreassen OA. Medication adherence in outpatients with
severe mental disorders: relation between self-reports and serum level. J
Clin Psychopharmacol. 2010;30(2):169-75.

9. Ascher-Svanum H, Faries DE, Zhu B, Ernst FR, Swartz MS, Swanson JW.
Medication adherence and long-term functional outcomes in the treatment
of schizophrenia in usual care. J Clin Psychiatry. 2006,67(3):453-60.

10.  Kane JM. Review of treatments that can ameliorate nonadherence in
patients with schizophrenia. J Clin Psychiatry. 2006;67(Suppl 5):9-14.



Stentzel et al. BMIC Psychiatry (2018) 18:155

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

Barkhof E, Meijer CJ, de Sonneville LMJ, Linszen DH, de Haan L. Interventions to
improve adherence to antipsychotic medication in patients with schizophrenia-a
review of the past decade. European Psychiatry. 2012,27(1)9-18.

Lindenmayer JP, Liu-Seifert H, Kulkarni PM, Kinon BJ, Stauffer V, Edwards SE,
Chen L, Adams DH, Ascher-Svanum H, Buckley PF, et al. Medication
nonadherence and treatment outcome in patients with schizophrenia or
schizoaffective disorder with suboptimal prior response. J Clin Psychiatry.
2009;70(7):990-6.

Cramer J, Rosenheck R. Compliance with medication regimes for mental
and physical disorder. Psychiatr Serv. 1998;49(2):196-201.

Dolder CR, Lacro JP, Dunn LB, Jeste DV. Antipsychotic medication
adherence: is there a difference between typical and atypical agents? Am J
Psychiatry. 2002;159(1):103-8.

Chakrabarti S. Treatment-adherence in bipolar disorder: a patient-centred
approach. World J Psychiatry. 2016;6(4):399-409.

Leclerc E, Mansur RB, Brietzke E. Determinants of adherence to treatment in
bipolar disorder: a comprehensive review. J Affect Disord. 2013;149(1-3):247-52.
McCann TV, Lu S. Medication adherence and significant others' support of
consumers with schizophrenia in Australia. Nurs Health Sci. 2009;11(3):228-34.
San L, Bernardo M, Gomez A, Pena M. Factors associated with relapse in
patients with schizophrenia. Int J Psychiatry Clin Pract. 2013;17(1):2-9.
Sendt KV, Tracy DK, Bhattacharyya S. A systematic review of factors
influencing adherence to antipsychotic medication in schizophrenia-
spectrum disorders. Psychiatry Res. 2015;225(1-2):14-30.

Shuler KM. Approaches to improve adherence to pharmacotherapy in
patients with schizophrenia. Patient Prefer Adherence. 2014;8:701-14.

van den Berg N, Grabe HJ, Baumeister SE, Freyberger HJ, Hoffmann W. A
telephone- and text message-based telemedicine concept for patients with
mental health disorders: results of a randomized controlled trial. Psychother
Psychosom. 2015;84(2):82-9.

Meyer J, Fredrich D, Piegsa J, Habes M, van den Berg N, Hoffmann W. A
mobile and asynchronous electronic data capture system for epidemiologic
studies. Comput Methods Prog Biomed. 2013;110(3):369-79.

Mahler C, Hermann K, Horne R, Ludt S, Haefeli WE, Szecsenyi J, Jank S.
Assessing reported adherence to pharmacological treatment
recommendations. Translation and evaluation of the medication adherence
report scale (MARS) in Germany. J Eval Clin Pract. 2010;16(3):574-9.

Haynes RB, Taylor DW, Sackett DL, Gibson ES, Bernholz CD, Mukherjee J. Can
simple clinical measurement detect patient noncompliance? Hypertension.
1980,2(6):757-64.

Horne R, Weinman J. Patients beliefs about prescribed medicines and their
role in adherence to treatment in chronic physical illness. J Psychosom Res.
1999;47(6):555-67.

Kelin K, Lambert T Jr, Brnabic AJ, Newton R, Ye W, Escamilla RI, Chen KP, Don L,
Montgomery W, Karagianis J, et al. Treatment discontinuation and clinical
outcomes in the 1-year naturalistic treatment of patients with schizophrenia at
risk of treatment nonadherence. Patient Prefer Adherence. 2011;5:213-22.
DiMatteo MR. Variations in patients’ adherence to medical
recommendations: a quantitative review of 50 years of research. Med Care.
2004;42(3):200-9.

Garber MC, Nau DP, Erickson SR, Aikens JE, Lawrence JB. The concordance
of self-report with other measures of medication adherence: a summary of
the literature. Med Care. 2004;42(7):649-52.

Mahler C, Hermann K, Horne R, Jank S, Haefeli WE, Szecsenyi J. Patients’
beliefs about medicines in a primary care setting in Germany. J Eval Clin
Pract. 2012;18(2):409-13.

Aas IHM. Global Assessment of Functioning (GAF): properties and frontier of
current knowledge. Ann General Psychiatry. 2010;9:20.

Wells KB, Stewart A, Hays RD, Burnam MA, Rogers W, Daniels M, Berry S,
Greenfield S, Ware J. The functioning and well-being of depressed patients.
Results from the medical outcomes study. Jama. 1989,262(7):914-9.

Jones SH, Thornicroft G, Coffey M, Dunn G. A brief mental health outcome
scale-reliability and validity of the Global Assessment of Functioning (GAF).
Br J Psychiatry. 1995;166(5):654-9.

Fydrich T, Sommer G, Tydecks S, Brahler E. Social support questionnaire
(F-SozU): standardization of short form (K-14). Z Med Psychol. 2009;18:43-8.
Stentzel U, Grabe HJ, Strobel L, Penndorf P, Langosch J, Freyberger HJ,
Hoffmann W, van den Berg N. Tecla: a telephone- and text-message based
telemedical concept for patients with severe mental health disorders -
study protocol for a controlled, randomized, study. BMC Psychiatry. 2015;
15(1):273.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Page 8 of 8

Paulhus DL, Braun Hl, Jackson DN, Wiley DE. Socially desirable responding:
the evolution of a construct. The role of constructs in psychological and
educational measurement. 2002;49459

Kemper CJ, Beierlein C, Bensch D, Kovaleva A, Rammstedt B. Eine Kurzskala
zur Erfassung des Gamma-Faktors sozial erwinschten Antwortverhaltens:
Die Kurzskala Soziale ERwinschtheit-Gamma (KSE-G). GESIS-Working Papers.
2012,251-27.

Stange D, Kriston L, von Wolff A, Baehr M, Dartsch DC. Medication
complexity, prescription behaviour and patient adherence at the interface
between ambulatory and stationary medical care. Eur J Clin Pharmacol.
2013,69(3):573-80.

Huther J, von Wolff A, Stange D, Harter M, Baehr M, Dartsch DC, Kriston L.
Incomplete medication adherence of chronically ill patients in German
primary care. Patient Prefer Adherence. 2013;7:237-44.

Dempster AP, Laird NM, Rubin DB. Maximum likelihood from incomplete
data via EM algorithm. J Roy Stat Soc Series B Methodol. 1977;39(1):1-38.
Tommelein E, Mehuys E, Van Tongelen |, Brusselle G, Boussery K. Accuracy
of the Medication Adherence Report Scale (MARS-5) as a quantitative
measure of adherence to inhalation medication in patients with COPD. Ann
Pharmacother. 2014:48(5):589-95.

Menckeberg TT, Bouvy ML, Bracke M, Kaptein AA, Leufkens HG, Raaijmakers
JA, Horne R. Beliefs about medicines predict refill adherence to inhaled
corticosteroids. J Psychosom Res. 2008,64(1):47-54.

Garfield S, Clifford S, Eliasson L, Barber N, Willson A. Suitability of measures
of self-reported medication adherence for routine clinical use: a systematic
review. BMC Med Res Methodol. 2011;11:149.

Mahler C, Jank S, Hermann K, Haefeli WE, Szecsenyi J. Information on
medications - how do chronically ill patients assess counselling on drugs in
general practice? Dtsch Med Wochenschr. 2009;134(33):1620-4.

Ose D, Mahler C, Vogel |, Ludt S, Szecsenyi J, Freund T. Let's talk about
medication: concordance in rating medication adherence among
multimorbid patients and their general practitioners. Patient Prefer
Adherence. 2012;6:839-45.

Stange D, Kriston L, von Wolff A, Baehr M, Dartsch DC. Reducing
cardiovascular medication complexity in a German university hospital:
effects of a structured pharmaceutical management intervention on
adherence. J Manag Care Pharm. 2013;19(5):396-407.

Russell J, Kazantzis N. Medication beliefs and adherence to antidepressants
in primary care. N Z Med J. 2008;121(1286):14-20.

Baloush-Kleinman V, Levine SZ, Roe D, Shnitt D, Weizman A, Poyurovsky M.
Adherence to antipsychotic drug treatment in early-episode schizophrenia: a
six-month naturalistic follow-up study. Schizophr Res. 2011;130(1-3):176-81.
Jonsdottir H, Opjordsmoen S, Birkenaes AB, Simonsen C, Engh JA, Ringen
PA, Vaskinn A, Friis S, Sundet K, Andreassen OA. Predictors of medication
adherence in patients with schizophrenia and bipolar disorder. Acta
Psychiatr Scand. 2013;127(1):23-33.

Vassileva |, Milanova V, Asan T. Predictors of medication non-adherence in
Bulgarian outpatients with schizophrenia. Community Ment Health J. 2014;
50(7):854-61.

Velligan DI, Lam F, Ereshefsky L, Miller AL. Psychopharmacology:
perspectives on medication adherence and atypical antipsychotic
medications. Psychiatr Serv. 2003;54(5):665-7.

Ready to submit your research? Choose BMC and benefit from:

o fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

o gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Abstract
	Background
	Methods
	Results
	Conclusions
	Trial registration

	Background
	Methods
	Patient sample and data
	Measures
	Statistical analysis

	Results
	Discussion
	Conclusions
	Abbreviations
	Acknowledgments
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Competing interests
	Publisher’s Note
	Author details
	References

