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1 Abstract Deutsch

1.1  Hintergrund
Depression ist eine der hdufigen Langzeitfolgen eines Schlaganfalls. Depressionen haben

tiefgreifende Auswirkungen auf die Entwicklung chronischer Krankheiten. Die ambulante,
chronische Nachsorgephase eines Schlaganfalls ist gekennzeichnet durch einen komplexen
Bedarf an medizinischer und sozialer Unterstiitzung, die eine Voraussetzung fiir eine gute
Langzeitbehandlung und angemessene Hilfe bei Anpassungen in Alltag, Arbeit und Wohnen
darstellt. Die Organisation dieser Unterstiitzung kann jedoch insbesondere fiir Patienten mit
Post-Schlaganfall-Depressionen eine Herausforderung sein. Trotzdem fehlen im ambulanten
Umfeld Daten zur Pravalenz, zur Langzeitiiberwachung und Behandlung von Depressionen und
zu deren weiteren Konsequenzen nach Schlaganfall. Wir wollten erheben, ob Patienten zwei
bis drei Jahre nach einem Schlaganfall in Bezug auf Depressionen untersucht, diagnostiziert
und angemessen unterstiitzt wurden und wie sich dies ggf. auf die Entwicklung weitere

Komplikationen auswirkte.

1.2 Methoden
In einer Querschnittsstudie, die Schlaganfall-Patienten zwei bis drei Jahre nach Beginn der

Erkrankung einschloss, wurden Komplikationen und Therapien nach Schlaganfall bewertet.
Die Depression wurde anhand der Hamilton Depression Rating Scale (HDRS) definiert und die
Patienten wurden gefragt, ob sie zuvor auf Depressionen untersucht worden waren oder nicht.
Dartiber hinaus wurden die soziale Situation, die Lebensqualitit und Empfehlungen zur
weiteren Beratung im Bereich des soziodkonomischen Bedarfs sowie des ungedeckten

emotionalen Bedarfs anhand standardisierter Scores bewertet.

1.3 Ergebnisse
Nur eine Minderheit (36%) der Patienten gab an, auf Depressionen untersucht worden zu sein

und auch bei den Patienten bei denen ein Screening stattfand war dies mehrheitlich bereits im
Krankenhaus erfolgt. Zwei bis drei Jahre nach Schlaganfall hatten Patienten ohne Screening
hohere Depressionsraten als Patienten mit Screening (5 vs. 29%). Depressionen im ambulanten
Umfeld waren signifikant mit einem ungedeckten Bedarf an Hilfe bei emotionalen Problemen,
mangelndem sozialen Kontakt, erhohtem soziodkonomischem Bedarf und hoheren
Empfehlungsraten fiir weitere Beratung und Interventionen in diesem Bereich verbunden.
Dariiber hinaus wiesen Punkt 2 (Schuldgefiihle) und Punkt 7 (Verlust des Interesses an Arbeit
/ anderen Aktivitdten) der HDRS hohe negative Vorhersagewerte und relativ hohe positive

Vorhersagewerte flir die Erkennung von Depressionen auf.



1.4 Fazit
Depressionen in der chronischen Phase des Schlaganfalls werden nicht ausreichend

diagnostiziert. Weitere Studien sollten priifen, ob effiziente Screening-MalBnahmen und die
verbesserte Behandlung von Depressionen im Rahmen der Schlaganfall-Nachsorge dazu
beitragen konnen, den Zugang des Patienten zu soziodkonomischer Unterstiitzung, die
langfristigen Behandlungsergebnisse, die Lebensqualitit und die Teilhabe am Leben nach

einem Schlaganfall zu verbessern.

2 Abstract, english

2.1 Background
Depression is a common complication of stroke. It can have a profound impact on development

of chronic diseases. The out-patient, chronic aftercare phase of stroke is characterized by a
complex need for medical and social support to receive long-term treatment as well as to make
appropriate adjustments in daily routines, work and housing. Organizing this support however
can be challenging especially for patients suffering from post-stroke depression. Despite of this
in the out-patient setting there is a lack of data on the prevalence, long-term monitoring and
treatment of depression after stroke. Here, we aimed to better understand whether patients had
been screened, diagnosed and appropriately supported with regard to depression two to three
years after stroke and how that might relate to depression and development of longer term

complications.

2.2 Methods
Patients were assessed in the first cross-sectional phase of complex post stroke intervention

study. Two to three years after stroke onset, post-stroke complications and therapies were
evaluated. Depression was defined using the Hamilton Depression Rating Scale (HDRS) and
patients were asked whether or not they had previously been screened for depression.
Furthermore, the social situation, quality of life, recommendations with regard to further
counselling in the area of socio-economic need and unmet emotional need were assessed using

standardized scores.

2.3 Results
Only a minority (36%) of patients reported to have been screened for depression and of those

who had been screened only a minority had received that screening during outpatient aftercare.
Two to three years after stroke patients without screening had higher depression rates compared

to patients with screening (5 vs. 29%). Depression in the out-patient setting was significantly



associated with unmet need for help with emotional problems, lack of social contact, higher
socio-economic need and higher rates of recommendations for further counselling and
interventions in this area. Furthermore, item 2 (feelings of guilt) and item 7 (loss of interest in
work/other activities) of the Hamilton depression scale had high negative predictive values and

reasonably high positive predictive values for detecting depression in our sample.

2.4 Conclusion
Post-stroke depression in the chronic phase of stroke is underdiagnosed. Future studies should

help to further evaluate whether screening measures and treatment of depression as part of
stroke aftercare may also help to improve patient’s access to socio-economic support and help

in improving long-term outcomes, quality of life and participation after stroke.



3 Manteltext
3.1 Introduction

3.1.1 Epidemiology, etiology, and long term compilations of stroke
Stroke today is the fifth leading causes of death and the leading cause of disability in western

countries such as the united states (1). Adverse long-term outcomes after stroke include but are
not limited to reduced mobility, dysphagia, aphasia, chronic pain, cognitive problems, a
secondary stroke event and depression.

For acute ischemic stroke important factors with regard to the severity of long-term outcomes
are the time until treatment (thrombolysis and thrombectomy) as well as —partly related to this-
the size and location of the ischemic lesion. Additional factors discussed to be involved in the
development of such adverse long-term outcomes after stroke include but are not limited to a
history of prior stroke or diabetes mellitus, sex, congestive heart failure, fever >38 C after acute
stroke and age (2). The identification of determining additional factors that are involved in a
higher long-term risk for complications following stroke is complex. One reason for this is the
fact that the complications of the stroke itself may interact with one another as well as with
socio demographic and with certain biological characteristics of the patients. These may include
differences in education, social and financial resources as well as potential individual
differences in regenerative capacity and susceptibility to ischemia, rendering some of the stroke

patients more vulnerable than others.

3.1.2  Prevention
While being highest immediately after the initial stroke the risk of a recurrent secondary event

in stroke survivors is about 11.1% per year (3). Despite of a decrease in risk some time after
the initial stroke secondary prevention is suggested to be maintained indefinitely, turning stroke
essentially into chronic disease with recommended life-long treatment and prevention.

Major modifiable general risk factors that can help in the prevention of secondary as well as of
primary stroke include age, previous symptomatic vascular disease, hypertension, diabetes
mellitus, tobacco smoking, hyperlipidemia and lifestyle factors, such as obesity, poor
diet/nutrition, and physical inactivity. Depending on the cause of primary stroke recommended
medication after stroke therefore includes intake of station anticoagulants and anti-platelets
and medication based blood sugar control (1). Benefits of anti-coagulation therapy thereby have
to be weighed against the risk for bleeding with shared risk predictors such as older age and
previous stroke (3).

Interventions with the most favorable risk benefit ratio are changing life style risk factors such

as adhering to a more healthy diet, smoking cessation and taking up sport. Despite of being very



effective in principle this intervention is also one that highly depends on the patient’s
understanding, motivation, trust, cooperation and endurance to follow through with the

suggested behavioral adaptations.

3.1.3 Challenges of acute and long-term stroke treatment and prevention
As can be derived from the above described risk factors for acute and secondary stroke and the

measures involved in their prevention, stroke treatment can be separated into an acute and a
chronic phase. The acute phase is characterized by in hospital early thrombolysis or
thrombectomy and the treatment of acute complications such as pneumonia. The chronic phase
is characterized by medical and behavioral interventions in the rehabilitation hospital and out-
patient setting to prevent or reduce long-term complications and secondary events. Challenges
that are typical for the chronic phase especially during out-patient therapy are the successful
exchange of information during interdisciplinary care due the scattered nature of out-patient
service provision and getting the patients in need to access the appropriate care available to
them.

Out-patient benefits that -in many western countries- are in principal supported by social and
health insurances thereby include long-term financial support, help with reintegration into the
workplace, housing adaptations, obtaining mobility aids and more (4).

However, seeking help can be time consuming and complex and therefore potentially represents

a burden especially for certain subgroups of patients such as those with a lower level of
education or with psychiatric comorbidities. For example, a lack of family support or
insufficient health insurance may drastically affect the patients access to the medically
appropriate resources. Furthermore, without actively seeking adequate social counselling on
therapeutic options supported by general health insurance and/or on benefits granted for
reintegration into work and for adaptations at home, such support may never be obtained. This
may result in a higher grade of medical and social deteriorations with potential mutual
influences reinforcing a negative feedback.

Additionally, differences in volition and trust in medical doctors or the medical system per se
may affect how well the available resources are accepted by the patients, how well life style
recommendations are followed through and how well the patients may be able to get hold of
medical and social support that would be available in principle

However, as long-term complications of stroke are representing a severe challenge for the
patient’s future participation and social and professional functioning, identifying modifiable

factors that help to prevent the development of complications and adverse events and increase



all patients access to the appropriate treatment and care to prevent complications is important

from a public health as well as from the individual patient’s perspective.

3.1.4 Depression as a potentially underdiagnosed complication of stroke that may affect
long term out-comes
Some of the variability in obtaining effective out-patient treatment may be caused by a

frequently observed complication of the stroke which is depression. Typical symptoms of
depression include fatigue or loss of energy, indecisiveness and a general pessimism about the
future (5) that may lead patients to passively accept an unideal medical or social situation
without seeking the help that is needed and also might make adherence to medication and
behavioural changes in the course of secondary prevention more difficult.

Generally, adverse outcomes associated with depression could therefore be the result of an
interaction of physiological aspects involved in the development of depression (6) in
combination with behavioral changes induced by depression. Furthermore, depression and
anxiety might interact with physiological factors and smoking producing supra-additive effects
on mortality (7).

Even though a large number of post stroke deaths can be attributable to depression the
importance monitoring for it -for example by organizing a psychiatric aftercare for stroke
survivors- does not seem to be as much in focus as the somatic aftercare for stroke (8).

A reason for this might partly be the fact that depression after stroke is considered a psychiatric
problem that may often been overlooked by medical doctors with a somatic focus during
aftercare. It could be that neurologists and also general practitioners see their expertise rather
in the more somatic topics of stroke aftercare and may feel that they lack the time as well as the
skill set to diagnose complications outside of this frame of reference. However, psychiatric
problems still tend to be stigmatized which also may represent a burrier for patients when it

comes to report symptoms of depression when not explicitly asked for them.

3.1.5 Modern approaches directed to the study and improvement of out-patients aftercare
Due to the complex nature of the treatment of depression in the context of chronic disease,

novel treatment concepts include collaborative care to effectively and optimally manage the
patients in all aspects of their disease (9). These approaches aim to avoid a loss of information
at the intersections from inpatient to out-patient care as well as between different out-patient
service providers which currently are major obstacles for a continued and coherent long-term
aftercare of stroke.

Modern approaches to study the treatment of out-patient stroke also take this complexity into
account trying to develop interventions enabling multidisciplinary diagnosis, treatment and help

9



with social, medical and psychological complications after stroke. For example the study “New
Start” aims for needs identification, exploration of social networks and components of problem-
solving and self-management to improve stroke survivors' quality of life by addressing unmet

needs and increasing participation (10).

3.1.6 Aims of the current study
The current study was designed as a first step to develop a complex intervention to enable

comprehensive care for stroke patients after release from the hospital. In the first phase of the
study (MAS-1) we aimed to better understand the complexity of the longer term complications
such as the state of motor, cognitive, and emotional functioning after stroke. Furthermore, we
wanted to understand whether social care and counselling had been appropriate after stroke and
whether there was an open need with regard to help with the socio-economic situation of the
patients. Due to small numbers of patients and even fewer patients with depression in the current
study we focused on socio-economic associations and in the present study did not aim for an
analysis of potentially partially secondary effects on the patient somatic complications. Here a

larger, longitudinal follow up-analysis might help to assess potential differences.

We specifically wanted to test the following hypothesis:
1. Stroke survivors are under diagnosed for depression
2. Prevalent depression is associated with a worse socioeconomic situation and lower
health related quality of life.
Furthermore, an explorative analysis was directed to assess if depression could be more
efficiently screened for in the out-patient setting. Specifically, we wanted to confirm how the
post stroke checklist (PSC) or a reduced version of the Hamilton score might represent a useful

tool in the out-patient setting (11).

10



3.2 Methods/Description of the study:

3.2.1 Complex intervention
The MAS-1 dataset represents a first step in a more complex overall project aiming to gain

information on open medical and social needs and their efficient interventions in ambulant
stroke aftercare.

In MAS-1 information on the out-patient situation of the patients was collected and open needs
and medical information was assessed to determine where additional support would be needed
most. This first phase of the study was thought to inform the development of a complex
intervention in the second stage of the MAS project. Here patients would again be screened for
deficits in care but then would also be guided to optimize medication and acquire
physiotherapy, neuropsychology, behavioral therapy, speech therapy and counselling on socio-
economic problems, depending on the individual need. Data collected in MAS 1 will be used
to develop a complex intervention and to guide out-patient stroke aftercare. Complex
interventions are defined to a large degree by the complexity of the underlying disorder
targeted, the complexity, number of steps and interaction of the components of the intervention
itself and the variability of targeted outcomes (12).

The exact nature of the individual intervention thereby would depend of course on the
“objective” medical and social needs of each patients but as well had to be based on the
individual personal preferences, main objectives and capabilities. Furthermore, parallel
treatment and training of different areas of deficits has sometimes even been shown to be
counter-productive which may require identifying the most urgent areas of intervention and
start there with a stepwise approach with improved health related quality of life as the main

long-term outcome to be addressed (13).

3.2.2 Description of the dataset
Data on the social situation, medical care and open need, depression and quality of life were

obtained by reinventing interviewing patients on site using standardized scores. Data in
previous screening and quality of previous care were collected retrospectively. Similarly, data
on prescribed medication were collected retrospectively but hospital records on medication
given during initial hospital stay were checked in addition.

MAS patients were recruited from patient populations that previously took part in studies on
acute stroke care at the Charité in Germany (Stroke Adverse Outcome and association with

nosocomial infections (STRAWINSKI) or prediction of stroke associated pneumonia

11



(PREDICT) as also described in the publication on which this thesis is based upon as described
previously (11).

3.2.3 Assessment of validated scores
The main outcome depression was classified according to the Hamilton 17 depression scale as

follows: Subjects having 0-8 points were classified as not depressed, 9-16 point = mild
depression, 15-24 points = medium depression, >24 points = severe depression (11, 14).
Technical details and background on additional scores can be found in the supplementary
methods section of our publication (11).

With regard to the Hamilton score, the interviews were performed by two different persons.
Inter-rater variability was calculated across 5 interviews of the study which were rated by both
interviewers independently. The average measures intraclass correlation (cronbachs alpha) for
a two way mixed model tested for absolute agreement was 0.886 (p-value=0.029) suggesting

good agreement between the two raters.

3.2.4 Statistical analysis
Statistical analysis were performed using SPSS software version 22 and STATA 14. Further

details on the major statistical analysis can be found in Padberg et al. (11).

3.2.5 Logistic regression and confounder correction
As an additional analysis -despite the small sample size and based on a reviewers suggestions-

associations between depression and screening were tested by logistic regression including
factors outlined in results table 2 as confounders, to see whether this would result in a relevant
reduction of effect size. This can be important to differentiate between effects that are due to a
direct association between exposure and outcome and those that are not. To know whether a
treatment or a risk factor is causally associated with an outcome ideally one would like to
observe the individual outcome under different exposure levels. However, in reality the
individuals outcome can only be observed under one condition, then also called the factual
outcome. The outcomes expected under the non-observed conditions are called the
counterfactual or potential outcomes (15, 16). In observational population based studies where
persons are not randomly assigned to a treatment and a test group observed associations may
actually be caused by factors both influencing the outcome and the exposure independently,
thereby creating a non-causal association between the two. To correct for such confounders and
to correctly estimate their effects, they should be included in statistical models of observational

data. It has to be noted however that confounder correction also has limits. First of all not all
12



potential confounders might be measured and included in the model. Furthermore, a more
reliable establishment of causality would essentially of course require a longitudinal study
design and a much larger study size to minimize selection bias. Never the less correction for
confounders in our study should provide some additional indication on whether observed
associations were stable.

Confounders that may both impact health behaviors (such as the frequency of
screening/prevention) as well as of depression include sex (17-19), age (20, 21), parameters of
physical and cognitive disability (modified Rankin scale/Moca) and potentially also indicators
of secondary prevention (intake of statins etc.). This impact may be mediated either by a direct
influence on depression and/or on cardiovascular disease known to be associated with
depression and furthermore by representing a surrogate for getting appropriate after-care
treatment by out-patient practitioners and/or being at higher risk for insufficient care which

would be a perquisite for depression screening.

3.2.6 Correction for multiple testing
To avoid a type 1 statistical error when doing multiple comparisons in a small dataset we

corrected for a false positive rate using the Benjamini-Hochberg procedure.

We chose Benjamini-Hochberg instead of other procedures such as Bonferoni correction as this
is a relatively small dataset. This reduces the power for statistical analysis and might lead to a
type 2 statistical error of not rejecting the 0 hypothesis although it is actually false due to a lack
of statistical power.

The Benjamini-Hochberg procedure is a false discovery rate (FDR) controlling procedure (22)
that provides greater power than more conservative methods to correct for familywise error rate
(FWER) such as the Bonferoni procedure (23).

To control for the false discovery rate using the Benjamini-Hochberg procedure, the p-values
given for each group comparison for our primary and secondary research questions were given
a rank that reflected their adjacent order and then compared to a critical value given by (i/m) Q,
where Q,i = the individual p-value’s rank, m = total number of tests and Q = the false discovery
rateas as described for example also here: https://www.statisticshowto.com/benjamini-

hochberg-procedure/).

13



3.3 Results

3.3.1 Depression and it’s associations in post stroke aftercare
Recalled screening rates were lower in patients with depression as also described in our

corresponding publication (11)(Table 1). The other way around in patients with recalled
screening we observed lower depression rates than in those without screening (5 vs 29%)).
Patients with depression furthermore also reported higher levels of unmet need with emotional
problems (11)/(Tablel). Furthermore, we found a short screening tool for depression to maybe

be similarly effective as the full version of the HDRS in detecting depression (11).

3.3.2 Analysis of effect sizes
We additionally calculated a logistic regression model with and without correction for

confounding factors as also outlined in the material and methods section above and in the
associated manuscript (11). Out of the confounders included only female gender was
significantly associated with depression (OR: 8.11, 95% CI: 1.05-62.7, p-value 0.045). The
odds ratio for a previous screening for depression in patients with depression was 0.13 (95%
CI: 0.02-1.12) without correction for confounders and actually decreased to 0.03 (95% CI:
0.002-0.46, p-value=0.01) after confounder correction. Especially inclusion of age and sex let
to a relevant further reduction in the odds ratio for the association of screening and depression.
So correcting for these variables did not reduce but actually slightly increased the effect sizes
of the association between these two variables. We hereby saw slightly higher screening rates
in women (39.13 vs 34.38%) and —according to HRDS value- lower depression rates in man
compared to woman (12.5 vs 30.43 %). Patients with depression according to the Hamilton
depression scale had a significantly lower reported social support and a worse socio-economic

situation than patients without depression (11)/(Table 1).

3.3.3 Anti-depressant medication and long-term prevalence of depressive symptoms
Anti-depressant medication had been prescribed to a minority of patients (11). However, mean

Hamilton score in patients with medication were slightly higher than in those without
medication (7.55 (SD=4.68) vs 5.39 (SD=4.91)) and about 2/3 of the approximately 30% of all
stroke patients in our study, who according to medication intake and/or score based diagnosis
at one point might have had a problem with depression after stroke, still would have been
diagnosed with depression 2-3 years after the stroke according to their Hamilton Score result.
Thereby, our study also provides some indication on the dynamics of disease preservation and
efficiency of treatment. Our results suggest that, even if medical treatment for depression was
once initiated its efficiency may not have been adequately monitored during out-patient

aftercare as symptoms of depression also occurred frequently in the patients already receiving

14



medication. However, also here, due to the sample study size conclusion that can be drawn from

the current data are limited.

3.3.4 Presentation of depression after stroke
When looking at the overall distribution of the values of single items of the Hamilton score in

patients with and without depression a couple of things might be interesting to note. First of all:
with regard to insight (item 17), only a minority of the patients classified as depressed would
have confirmed depression by themselves. This could be a further indication that patients were
not educated well with regard to such a potential complication that occurs often after stroke.
On the other hand it is important to note that most of the patients in our study would have been
classified only as mildly or moderately affected with score values ranging from 9-17 points.
Patients who were suspecting to have depression had Hamilton score values >=12.

Furthermore, in our small study we did not find that somatic symptoms such as loss of weight
or appetite did discriminate well between stroke survivors with and without depression with a
very low overall positivity for these items (11)/(Ref 9, Figure 1). Also with regard to insomnia-
even though there was a general difference between the patients with and without depression-
the focus on early hour insomnia which is usually typical for depression was not seen in our

study (11)/(Ref. 9, Figure 1).

3.4 Discussion

3.4.1 Summary and limitations
We have shown previously that there is a significant unmet need with regard to social care (4,

24) as well as with regard to general health related aftercare in life after stroke (25). Here we
now focus specifically on depression related problems.

Stroke survivors appear to be poorly screened in out-patient aftercare and a lack of screening
was associated with manifest symptoms of depression and was associated with a worse
socioeconomic situation, need for additional social support despite being easily detected by a
short screening (11).

The data collected here will inform the second phase of our study where we try to see whether
an improvement in screening and treatment of depression really will affect longer-term outcome
scores such as self-reported quality of life.

Despite the potential relevance of our data for a better long-term treatment in post stroke
aftercare it is also important to remember that depressed individuals may perceive themselves
as more ill or more disadvantaged than they are (11). Consequently, depressed patients may

over-report symptoms of physical illness. This would have to be investigated in more detail in
15



future studies which are including a longitudinal detailed physical examination by medical
doctors and not only self-reported symptoms. In the current study we collected baseline physical
parameters which currently were mainly used to inform the longitudinal second phase of the
study with regard to open medical need during aftercare. However, we also hope our data will
can inform further larger studies to investigate the association of depression with symptoms

such as motor performance, spasticity or aphasia after stroke.

Moreover, effect sizes for variates associated with depression as presented above have to be
interpreted with great caution as single outlies may have a disproportionate influence on our
results in this a small dataset. Similarly, also the distribution of symptoms for depression in
stroke survivors presented in the results section of the “Manteltext” above may not be
representative for stroke survivors in general. Especially as out small study might be biased
towards patients with more mild depression. This of course may also effect the accuracy of the
small screening tool described in the current published manuscript. Future larger studies need
to confirm sensitivity and specificity of our two-item screening and provide AUC values that
can be validated using cross validation and internal and external test and training datasets.

Further limitation are out lined in more detail in the corresponding manuscript (11).

3.4.2 Applications of our data
The data collected in the current study were thought to inform the second phase of the MAS-

project where an intervention directed to an improved provision of out-patient screening and
treatment of depression was to be tested for its effects on outcomes such as self-reported quality

of life.

3.4.2.1 Guidance for general practitioners and public health decision makers with regard to
focusing diagnostic and treatment interventions in chronic aftercare of stroke
However, our data-provided they can be confirmed in larger studies- may be useful to inform

medical practitioners and public health decision makers in general out-patient aftercare on the
importance of psychiatric and social interventions that are needed to ensure the most optimal
long term out-come of the disease.

Namely, our data underline the importance to check for depression and especially in patients
with depression to investigate open medical and social need. The association between
depression and a lack in social support is concerning as this could also make it more difficult
for this patients to get the access to the medical and therapeutic support they need in the chronic
phase of the disease. Furthermore, out data demonstrate that there could be a short and efficient

way for general practitioners to address screening for depression.
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Since depression generally represents a well treatable condition (26) and since the consequences
of undertreatment can be severe our study furthermore may help to better allocate public health
resources to areas where they are needed most and might have the greatest treatment effect.
Thereby it hopefully helps to improve patient relevant long-term outcomes after stroke such as

social and professional reintegration as well as long-term quality of life of the stroke survivors.

3.4.2.2 Generating awareness for post stroke depression and potential gender specific
underdetection in men
We hope that our study may contribute to further increase the awareness for potential under

detection of depression in man. Continuous monitoring for symptoms of depression may be
necessary to see whether adaptation in medication is needed (11). When looking at the
distribution of depression between man and woman we saw lower depression rates according
to HRDS value in man compared to woman (12.5 vs. 30.43 %). It might also be important to
look into such gender differences in more detail in larger studies as this could indicate further
underlying gender differences with regard to health behaviors including secondary prevention
(as attending check-ups by out-patient practitioners maybe one of the prerequisites to get
screened in the first place). Alternatively these data could indicate a bias in general practitioners
to screen male patients for depression, especially as man less often may openly present typical
symptoms of depression and have a higher reluctance to report on them. Such a reporting bias
could lead to an underestimation of the true rate of post-stroke depression in the current study.
However, the mechanisms related to potential underdetection in the current study may also
apply to the general outpatient setting, and even more so without screening. It has been
previously reported that depression in man may be underdetected but that depression associated
risk behavior such as alcoholism a less healthy diet, less physical activity and lower levels of
health care is seen more frequently in men (27, 28). This in turn can lead to a diverse burden
of additional complications and long-term complications such as amongst others cardiovascular
disease, cancer, liver disease, malnutrition and cognitive problems and further underlines the
need for sufficient screening to enable a correct and timely diagnosis in both genders. To enable
sufficient detection and better treatment we hope that our data help to inform future studies to

also look into these gender specific aspects in underdetection of depression in more detail.

3.4.3 Open questions
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3.4.3.1 Associations between physical illness and depression
Depression may cause physical illness but it has also been described a consequence of physical

illness (28). To better decipher causes and consequences of depression longitudinal studies are
needed that extensively follow up upon the interplay between physical illness and depression.
Depression in this context was found to be generally associated with abdominal obesity and
dyslipidemia as well as with systemic inflammation and HPA-axis dysregulation (29).
Regardless if these associations indicate depression to be a cause or a consequence of stroke or
just being associated with it by a common risk factor, this raises the question whether there
maybe differences in the presentation of the disease that correlate with differences in this
somatic symptoms. In this context it has been described that hypercortisolimia was associated
with the melancholic subtype while hyperinflamation and metabolic syndrome were associated
with more atypical presentations of depression (29). Atypical depression is observed in about
15-30% of all cases and is characterized by hypersomnia, fatigue, weight gain and increased
appetite (29).

Our study was too small to provide any reliable information on this regard. However, while we
did not frequently observe major differences with regard to vegetative symptoms associated
with depression, all patients in our study would have shown depressed mood and/or a loss of
interest in activities in line with symptoms of a melancholic subtype. Whether this indicates
that stroke survivors seen in our study also were prone to develop depression already prior to
their stroke and depression less often represents a consequence of hyperinflamation after stroke
would have to be further investigated in larger studies also specifically addressing these

mechanistic aspects in more detail.

3.4.3.2 Causal networks and mutual influences associated with aspects of socio-economic
and behavioural risk factors
Furthermore, a more detailed understanding of the relationship between open need with regard

to socio-economic problems and its implication for long-term general health maybe essential.
The fact that social inequalities have major implications on mortality is well known (30, 31).
Furthermore material/structural living components have been described to shape the conditions
of psychological resources and health behavior (30).
The underlying causes and mediators for these associations include but may not be limited to:
1. Underlying educational differences leading to income differences and at the same time
to differences with regard to the understanding of need for secondary prevention,
options for out-patient treatment etc.
2. Differences with regard to health risks related to working conditions (noise exposure to

toxins and so on)
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3. Differences with regard to nutrition (such as consumption of a high fat/high carbohydrate
diet)

4. Living conditions (such as the ability to leave the flat /house with the help of elevators)

5. General mobility (for example car ownership)

6. Level of general stress (related to work, living conditions, understanding and feeling of

control /helplessness) with regard to the remaining symptoms of the disease.

In a longitudinal study financial resources have been assessed for their associated with a lower
likelihood of physical illness (28, 32). Here, respondents were asked at baseline to report their
annual earnings before taxes (wages, salary, commissions) and whether or not they were
currently employed either part or full time. Interestingly, despite a lot of evidence, that financial
resources are linked to physical health and that depression may be associated with reduced
financial resources the relationship between physical illness and previous depression was not
found to be modified by this (28). So the prospective relationship between depression with
physical illness did not vary with differences in financial resources, despite that fact that
financial resources were associated with depression at baseline and also with development of
physical illness (26). This might indicate that despite influencing both conditions separately the
strength relationship between the two health outcomes seems not to be altered by baseline
financial status in longitudinal manner. Meaning a lower baseline financial status does not seem
to accelerate the way in which depression increased the risk for physical illness. However, if
the financial status would change both outcomes would be expected to be influenced positively.
To further untangle these association population wide longitudinal studies that start collecting
financial data already before onset of depression may be helpful. Another interesting aspect
might also be to investigate the relation between medication non-adherence and depression in
more detail. An association is plausible and would further underline the importance of early
diagnosis and screening. By decreasing medication adherence depression maybe a risk factor

in the development of long-term somatic complications.

3.4.3.3 Use of SSRI treatment in the prevention of depression after stroke
Moreover, a general open question with regard to medication/treatment of depression after

stroke concerns the general usefulness of prophylactic antidepressant medication intake. For
example selective Serotonin Reuptake inhibitor (SSRI) intake hast been suggested to be
associated with improved recovery, regardless of a diagnosis of depression after stroke (33).
This was supported by increasing evidence from more high quality trials and indicates that post
stoke intake of SSRI for a duration of three months can improve stroke recovery also in patients

without depression with a favourable benefit/risk ratio (34). Specifically motor recovery was
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found to be improved in a randomised, placebo controlled and double blinded study (FLAME)
(35). Potential mechanistic explanations for this include a reduction of inflammatory damage,
the induction of regenerative neurogenesis a better regulation of cerebral blood flow and a
regulation of the adrenal hormone system (36). Specifically motor cortex excitability has been
found to be decreased by SSRI and the beneficial effects of SSRIs have been explained by a
beneficial effect of balanced bihemispheric motor cortex excitability on synaptic plasticity (36).
In contrast to this other recent results from randomized controlled trials suggested that patients
treated with fluoxetine had more bone fractures six and twelve months after stroke (37). More
data describing the potential prophylactic and adverse effects of anti-depressants may be
important to further inform and potentially eventually alter guideline recommendations for post

stroke medical treatment.

3.4.3.4 Effectiveness of different non-pharmaceutical interventions after stroke
Finally, in the future it might also be of interest to generate a better knowledge with regard to

the effectiveness of different non-pharmaceutical interventions in treating psychological and
cognitive complications after stroke. Such interventions-for example neuropsychological
training- may have the benefit of a more comprehensive treatment approach allowing for a
combination of cognitive training, treatment of depression and addressing behavioral and social
consequences after stroke. Combining these kind of approaches could lead to supra-additive
effects on outcomes, for example when cognitive training also supports depression treatment
by allowing patients the experience of self-efficacy with documented improvements of
cognitive function after training. Furthermore, first data suggest that neuropsychological
training may be essential for successful professional re-integration suggesting a high relevance
also with regard to the socio-economic consequences of stroke (38). Keeping this in mind the
benefits of cognitive rehabilitation training have also been shown to depend on the severity of

the defects with more strong improvements seen for more mildly affected patients (39).

3.5 Contributions
Inken Padberg developed the primary and secondary research questions, generated the

statistical analysis plan, performed all statistical analysis, generated all Figures and Tables,
drafted the manuscript (introduction, material and methods, results and conclusion) , collected
and coordinated input from co-authors wrote and finalized the manuscript, selected journal and
implemented final formatting instructions, obtained final approval from all co-authors,
submitted the manuscript, drafted response to reviewer comments and performed additional
analysis suggested (namely Benjamini Hochberg correction and logistic regression), obtained

input and approval from all co-authors, resubmitted the manuscript and corrected final proofs.
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Purpose: Dictails on adequate cane and prevalence of depression in long-term stroke after-
came are limited, We aimod to deemine long-term depression mies after stroke and to test for
m association between depression and inadequate screening, socio-economic complications
and lack of sub-optimal care.

Patients and Methods: In this cross-sectional stedy, 57 patients were re-invited into the
clinic 2-3 years afier stroke. Patients were interviewed abowt recalled screoning concerning
depression and unmet neods. Depression, the patient’s social simation, and confounders wene
mssessed by standardized scores.

Results: In our snudy, 20% (n= 11) of patients were classified as depressed by the HDRS-17
soone result, Howevar, only 36% of all patients recalled to hawve been previously screencd for
depreszion and only 43% of those patients ako recalled out-patient screening. Patients
classified a5 depressod reported significantly lower recalled screcning mtes (W vs 43%g
p = 0.034) and higher rates of self-moportod ummet noed with emotonal prohlems (72% vs
18%; p < 0001). Depression in our study was further assecisted with a worse socio-
ooonomie sitetion, fewer social contacts, immet neods with regard I emotional prob lems
and higher mtes of reoxmmendations to apply for additional social support.

Conclusion: Cur daia sug gest that systematic out-patient screening for depression is lacking
in stroke aftercare. Furthermore, the high rate of unmet emotional noeds, the poor socio-
ocommic situaton and the higher rates of moommendations for social comnsclling and
application for benefits suggest an umdersupply of care in the out-patient sctting that is
mare prominent in patients with depression and wamants further studies to investigate the
umaderlying cmeses,

Keywords: health-care quality, social-cam, risk management, stroke, depression

Plain Language Summary

The study was done to betier udorstamd how frequendy depression oocurs 2-3 years post-
stroke, whether it is contineously screened for and whether patients with post-stroke depres-
sion had mone social problems than patients without depression.

We tested for depression by using 8 commonby used guestionnaire ssking for majr
symptoms of the discase, We also assessod the socic-cconomic sineation, the social contacts
and the housing sitwtion of the patiems and asked the patients whether a health-care
professional had previcusly asked them for sympioms of depression afier stoke.

We found that very few patients were tested for symptoms of depression after stroke
during out-patient care. Compared o patients withowt depression, patients with a score result
indicating depression less frequently reponed o have prev ionsly boen asked for symptoms of
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depression after stroke, Furfiermone, patients with depression
alzo had more socil problems than patients withowt depression.
Finally, we found that all patients classified as depressed by
8 questivnnaire comprised of 17-iems (HDRS-17) would also
have been detocted by uwsing a educed version of the guestion-
naire consisting of only two guostions.

Introduction

Depression after stmoke remaing a major clinical challenge
with 2 recent systematic review sstimating a proportional
frequency  for poststroke  depression of  approxomately
WG, I is associated with disability, poor quality of life,
increased morality, social solation and slow Iu.;n\'c:ryz i)
well a5 with non-adherence o medication in different med-
ical conditions,** Despite this, depression ofien remaing
undertreated ** Depressive symptoms afler stmoke can
occur directhy after the event but also can arise in the coume
of long-term disease deve opment and mama gement.” Similar
to other chronical diseases, the trmsfer from the hospital
setting (acute or rehabilitation) to out-patient aftercare pre-
sents a challenge for continuouws care in stroke patients. Here,
deficits may limit the potential rehabilitation success as con-
tiruows care and tmining of fndion has been reporied to
result in improvements up to several vears affer stroke-svent
if provided with sufficient intcm:'[ty.T Herebw, peneral health,
opportumity and motivation for trainmg ane important factors
influsncing success, A recent review focused on depression
w8 @ general risk factor for organic disease and concluded,
that by inducing unfaverable pathophvsiologal and beha-
wiorl processes, soctal and emotional lonelmess contributes
to the link between depression and physica illness * Viee
werss it is well known that depression also is 2 common
complication caused by stroke,’ Underdisgnosed or made-
quately treated depression themsfore may represent a risk
fictor for post-stroke complicstions, Current guidelines
state there 15 a need for more research to determine if seresen-
ing for depression — in conjunction with collaborative cire —
helps to reduce its }'l:'.‘:\'.i:lﬂ:l‘l.‘ﬂ.q In particular, there is a lack of
evidence with regard to long-tenn care extending up to 2-3
wears afier stroke. Explicit recommendations on timing of
sereening fr depression and its rdation to long-term preva-
lence, as wellas the development of potential complications
do not exist, Current clinical guidelines highlight the need for
time -¢fficient sereening tools suitable to identify patients
with post-stroke depression in the affercare setting, Short
dichotomous sereemng tools, such as the PHO-9 scors have
been shivwn to be effective in the peneml population, how-
ever, have not yet been tested in stroke patients ™™

Here, we mimed to mvestigate whether prevalent
depression was associated with a selfveported lack of
recalled seresning for depression and care in the long-
term course after stroke. Further, we sought to test the
hypothesis that depression is associated with loss of social
support, & worse housing ind financial situstion, msuffi-
cient care and lower quality of Tife 2-3 vears after stroke.
Morewver, we conducted exploratory tests of sensitivity
and specificity of a potential simple screening ool for
identifying patients with post-stroks depression.

Materials and Methods
Study-Design
The present analysis & part of the observational, eross-
sgetiomnl MAS-T study (clinical taal registration number
NCTO2320994), which has been described previously. "
Bricfly, MAS-1 aimed to assess the needs and disease
burden of commumity-dwelling stroke patients and their
cirers and 1o compare therr treatment to evidence-based
guidelings by a stroke neurologist. We recruited  partici-
pants emploving purpasive sampling of previous partici-
pants of two independent and completed hospital-bassd
acute  stroke  studies (0 mndomised-contmolled  trial
STRAWINSKI NCTO126454934 and an observational
study PREDICT WNCTOIOT7972835). Inclusion  criteria
used in PREDICT were acute ischemic stroke of any
severity (MTHSS >1 at study inclusion, TIA excluded)
mnd any localization, symptom onset =36 h and age =18
wears, Inclusion criteria used in STRAWINSEI were age
=18 years and severe ischemic stroke in the middle cere-
bral artery (scare of =9 on the National Institute of Health
Stroke Scale). In MAS-1, all previous participants of
STRAWINSEI and PREDICT living in the Bedin metm-
politan area 23 vears afler the event were mviled to take
part and visit our out-patient clinic for a Bbilow-up assess
ment, Mo financial incentive was p’(n'ilind" The assess-
ment included 2 comprehensive  mterview and an
examination using the Post-Stroke-Checklist (PSC) as
well as validated standord messures of (among other
domains )} depression, quality of life, secondary prevention
and social needs, Current use of medication was assessed
with a focus on secondary prevention. Reculled screening
for depression and history of imtake of anti-depressant
medication was assessed based on sel Freponted informa-
tion and review of discharge ketters,

T conmter selection bias, we offered to pay travel costs
to and from our center.
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Scores and Outcome Measures

In our primary research question, we attemptad to under-
stamid which factors might contribute 1o the development of
prevalent  depression in the long<term  aftercare after
stroke. The main parsmeter of imemest was self-reported
recalled screening and 18 associmtion with depreéssion
which was diagnosed using the HDRS-17 score. Further,
scores wsed included the Stroke Survivor Need Scale, the
Mikolaus Seore and the EQ-5D-5L, the modified Rankin
Scale, the MoCA and the Pist-Stroke Checkhist (PSC).
Details on the above-described scores can be found in
the Supplementary methods section,

Statistical Analysis
Statistical analyses were performed using SPSS software
wversion 22,

Except for age where the assumption of normal distribu-
tion was not rejected by the Kolmogorov Smirnov test, all
other group comparsons were subjected 1o non-parmme tic
testing by Mann-Whitney-U, Fishers exact or chi-squore
lest Differences betwesn frequency outonmes wers cabou-
lated by Fisher's exact test where the expected frequency
comt was <5 and by chi-square wherne this was not the case
Correlations were calculuted by Spearman’s Rho, Missing
data were subjected 1o listwise deketion. P-values related to
prmary and secondary research queshons wene control lad
for multiple testing using the Bajamini-Hochberg proce-
dure. Due to the small number of participants for most part
of the mnalysis, we used simple parametric and non-
pammetric swtistical testing. However, to clanfy whether
the association betwemn recalled screening and depression
may have been confounded by age, cognition, vears of
education, modified-Rankin scale and sex an explomtive
logistic repression modd correcting for the factors was
additionally camied out using Stats version 14.2.

Results
Prevalence, Recalled Screening and Care

and Consequences of Depression
Owerall 516 subpcts were mvited out of which 57 patients
{ 11%0) responded and were included in MAS-1." For 56 of
these patients depression was assessed using the HDRS-17
depramsion scale. Fleven (2000) of the assessed patients would
be diapmesed as depressed acoording to the soore result.

Data abowt recalled sereening for depression after stk
were available fom 55 of those 56 patients, According o the
patients selfreport only & minonty (=20, 36%) realled o

have been screenad for depression aftersroke. Tobeter under-
stund whether the prevalence ofdepression might be msociated
with recalled screening we compared mtes of selfreported
prior sereening and prevalent depression acconding o HDRS-
17 score result. Recalled soreening mtes wens %% (n=1) in
patients who wer: dingnosed as depressed and 43% (0=19) in
non-depressed pabents, resulting oo significant differsnce
{p=0036) { Table 1), Furthermaore, evenin the group ofpatients
who indicated to have been previously scremed for depression
less than 43% mdicated sereenmg had beaen done dunng the
out-patient phise of disemse management. In order to exclude
potential modifiers or confoundens causing the observed asso-
ciation between recalled screening and prevalent depression,
we aldiionally caculated a logistc mgression model and
cormectal for curment age, sex, vears of education, cognition
and modified Rarkin scale (collected 3 months afler stoke).
Also after cormechion, the assocution remamed significant,
Also, in a direct companison none of these Betos differed
significantly between patients with and without prevalen
depression acoording to HDRS-17 saore result {Table 2).

We furthermore found that eight of eleven (72%4)
patierts with and eight of 45 (18%) patents withow
a soore-hased diagnosis of depression also expressed an
unmet need with regerd w help with emotonel problems
(defined as confusion/depression/cryving) after the stroke
(p-value <00001) (Table 1)

For 34 of our 56 patients, information on whether prior
anti-depressant medication had been prescribed was avail-
ahle. Altopether eleven of these M patients had a history
of pnor treatment with anti-depressants mostly starting
during the stay in the acote or rehabilitation hospital due
to the acute presence of symploms (such as ervingloss of
mterest) for depression (Table ).

Interestingly, five of deven patients with anti-depressant
medication in our study sull weme classified as depressed
aceording o their current HDBES-17 result nd four of these
five patients did not recall to have previously been screened
for depression (Table 3). Altogether the recalled screening
rate reported in patients with a history of prior anti-
depressant tréatment did not differ fom the overall recalled
sereening rate for depression (36%) (Table 3).

Assodation Between Depression, Current
Social Situation, Medication Adherence and
Quality of Life

‘With regand to their current situation, patients with depres-

siom reported significantly lower social contacts and a worse
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Table 1 Overview of Recalled Screening Quality of Life, Sodal Care amd Unmet Emotonal Long-Term Meeds After Sroke wre

Depicred in Pagents with and Withour Prevalent Depr ession

Hamilton Depression Scale Depression Mo Depresion | pvalues | Benjamini Hochberg Critical Rank
{n=45) (Cutnff Yes (n=11) Walue [ MMumber of Tests) {Order of
<9) *Q{fdr) prvalues)

Primary reseanch question: ®socition of realled prior scresning and unmet need for help with emotiona probiems with prevalent depreamion

Scresning for depression yes fn) 19 (43% of all non- | | (9% of all 0.036 0039 7
depresed) (n=4H) depressed)

Unmet nead with emotional 8 (18% of 2ll non- B (7T ofall | <0.00] 0006

probiems depremad) depracead)

Secondary mesmrch questions: amocations between depresson and current complications/need for further e

Recommendation for mediation into | 2 (5% of all non- 4(38% of all | GO0 oo 3

further soco-economic counssling depresed) depressed)

Mkchus-toom: wocio-aconomic 2 -3} 1 (0=371) agi0 0017 3

Stuation (medan (min-maxiQR)}

Mkchus-scom: socal-contct 5 {l-&1) 4 [2-602) @014 [11yx] 4

{median {min-maxAQ R}

Recommendaion to apply for further | 2 5% of all non- I olall | 0017 0.028 5

socicseconomec e md benefis depresed) depréssedy

Mikchus-score: housing sitation ?3-13) 8512} 003 0.033 &

(rreedian {min-maxA0R})

BQ-50-5L (visin! analogue scaie) T (30- 10024 a2 AL ] G044 a

frredian {min-masAQ R [40-8526)

B-5051—Index {median (min-max 081 (006103} 084 [023-1/ | 027 005 b

AQR)) 53 n=11))

Motes: Depicmd are amodagons berwesn necalled prior screening and prewelent depression measred by the HOAS- 17 and berween depression and b= pocesial
mapimton Padoes ae omesponding 1o Mane-Whiowpll or chi-squre test where speropriste. Povaoes were mamnolfied for molthle petng wming the
Berfamini Hoddery procedore. The G docovery rme (FDR) wa ser to 005 With regrd to ohe sofho-eOndmic STumson o well & with regard ©o orenet
s with emotional probieme and reconene ndaors o appdy dor funher sodalscoramic Corg diing and Berefis poabie were svaler fan e crncal value

aicuiamed by Berjamni- Hochberg.

soc-somaomic and housmg situaton than patients without
depression (Table 1) The socio-économic situation in our
study was evaluated by an experienced social worker who
recommended further mediation, counselling or application
for benefits if necessary. To better undemtand whether dif-
ferences in the socio-economic situation also reflected dif-
ferences in the need for further intervention, in a next step
we compared the mte of recommendations for comselling
and applications for benefits in depressed and non-
depressed patients. We found significantly higher recom-
mendation rates for further intervention in patients with
depression (Table 1),

These results remained significant evén afler correction
for muiltiple testmg (Table 1). However, we observed no

association between depression and overall level of quality

of ltfe in this group comparison. Despite of this post-hoc
analyses for corrélation betwesn HDRS-17 values with the
visual snalogue scale of the EQ-SD-5L  showed
o gignificant association {T:——D..’:RE, p =0.004).
Furthermore, also correliti ons between the assessments
used to detemmine the social situation and the HDRS-17

results were significant lSuElll:mc:nlun' Tahle 1)

Performance of Single ltems of the
HDRS-17 for Diagnosis of Depression
After Stroke

Lower rates of recalled out-patient sereening in patients
with prevalent depression might be attributed to mgular

sereening using the stndard tools 8 oo trme-consuming
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Table 2 Patlent Charscteristics That sre Porendally Assodared with Depression
Depression Mo (n=45) Depression Yes (n=11) p-values
(HORS1T Cutoff < ¥)
Sex (Maie n (%)) 29 [64% of all non-de=pressed) 4 (36% of all depresed) 009
Thrombocyte inhibition yes [n) 34 (75% of 2l non-depresed) 6 (54% of 2l depremad) LR}
Years in education (medan (min-ma QR Pmean (SD095% CI) 14 [@-235)14 (3135 15 {10-235) 034
& (41313}
Statins ye=s jn) 36 (80% of all non-depressed) B(73% of 2l depremed) 044
Modifiad Fankin (3 months after stroke madan (min-maxH0QR)) 2 (042} (n=43) 2{1-53}) 046
Anticcagulation yes (n) 14 {31% of all non-depressed) 4 (36% of all depresed) 074
Age [medtn{min-mad IR} men (S0095% O} 73 (42-BE15) &6 (B3-86/T) 070
70 {1 F6b—T3) & [Be4-T5)
Cogniticn (MoCA Score) (medan (min-ma /IR ) 24 (6—30¢5) 7 (17-29a) 023

Motes: Facwrs potentilly eflomcing the msodaions of prior sowening with depression ardlor the ssodarion of depresion with the dessioponent of compliagars.
Degbmed are derences i potental corfounders of medacors of the asodadon bawess depression and prior sonessing for depression or depression and in
complimdors. Povabors are cometpanding 1o Marn-wWhitey U faes or dhi-squane nit whiene appropriane. For score dam, medin s well s mrimienoen and mssdmnee
walses and e inrerquentie rege e dmed For congrose sarghies (age and pars in educaion) sdddonally de means standard deviitons and $5% confidence
ivmrak are negord.

Table 3 Overview of Intake of Anddepressant Medicadon After Stroke

No Evidence for Prior Post-Stroke Evidence for Prior Post-Stroke Sum
A ntide pressant Medication Antidepresant Medicaton
Mo prior Depression according ta 4 4 a
Streening HDRE-17
orted
¥ Mo Depression according to 13 3 &
HORE-17
Prior screening Depression according to 0 1 1
reportsd HORS-17
Mo Depression according to [ 3 9
HDRS-17
Sum 13 1 M

Maobes: Reporred sre the rombers for parens with sed witoot prior srldeprescet medimton and ther ds riburon sores e gromps with and witaur prament

depreion and prior SCreinig tor deprestion

for general practitioners, Themsfore, we aspired to explom-
tively test how o reduced verston of the Hamilton depres-
siom scale wing only two items in 2 dichotomous manner
would perfrm compared to the full 17-item version of the
Hamilton scale. When comparing single tems of the
HDRS-17 (dichotomized in healthy or pathological rre-
spective of the strength of the items) differsnces between
deprsssed and non-depresssd stroke patients (Figure 1)
were highest for loss of mtersst in work and other activ-
ihes (Item 7)., felngs of goilt (hem 2) and depressive
maodd (Item 1) (Figuns 1).

Items 1 and 7 of the HDRS-17 also represent the two
critenia that arg necessary for a diagnosis of depression
accordmg to the DEM-3 (depressive moodToss of mierest
or pleasure in work and other activities), so m anext step,
we strove o see how these tems would compare to the
owverall score with regard to sensitivity and specificity of
detecting depression. For a combination of ilem | and item
7. the senstivity for detecting depressed patients was at
100%%. In other words, all patients who were diagnosed as
depressed sccording to the | 7-item version of the HDERS-
17, could also be detected by a two-ilem screening. The

Ridk Momagement and Healthcare Policy 2020:13
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specificity for using only two questions was 091 when
compared with the overall HDRS-17 (Table 4),

For em 8 (asking about “feclings of anxiety and
depression”) of the PSC, the semsitivity and specificity
for detecting depression in comparison to the HDRS-17
was lower than for the two-item screenings (091 and 071,
mespectively). However, when comparing the single itens,
the sensitivity for detecting depression was highest for
itemn & of the PSC (91%), compared to 82% and 64% of
the single items | and 7 of the HDRS-17.

Amaong the smgle items of the HDRS-17 for which the
strength of the rating also was highly correlated (Table 5)
with overall score resulls, again were “interest in work and

other activities” (Item 7 of the HDRS-17), depressive
maxsd (Hem 1) and theirr combination.

Discussion

With low-recalled screenmg rates we observed a high rate
of manifest depression 2 to 3 vears after stroke onset.
Patients with depression further reported experiencing
a poir social situation and less emotional support, which
might ncrease the risk for developmg additional medical
complications such as cardiovascular disesse, metabolic
syndrome or chrome }'B-EI'L“ Futhermore, social counsel-
ling and application for benefits were recommended more
frequently in patients with depression. The lower rate of

Table 4 Megove and Posichve Predicoive Value, Sensiovicy and Specificy for 2 Combinanion of Two and Single lems in Dewectng

Diepression
Megative Positive Sensitivity | Spedficity | pvalue
Predictve Yalue | Predictive Yalue
Depressed mood (itam 1) and interest i work {item 7) (@ | | 073 | #1 <001
one pos. whole item pos)
hem 7 work 092 084 (2] 97 <0001
hem | depresed mood 095 069 fix ] 1 <0001
F5C mam 8 (fesings of andisty or depresion) s 043 | 7l <000

Motes: Positveand negaive predictve walbes, of HDRS- 1 T s wiarl, feefings of guiit. depressed mood and combined ems. Padoes indioum resdits of the Faber's eaa

=t condfirming S dependence of e rewds of te ¥ w 17 o oo eening
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Tabke 5 Correbirions Between Owerall HDRS-17 Value and
Rauongs for Single lems of the Score

Correlation with HDRS-
17 (Spearman's Rho)
0.567 (p-vakue<0.001)
0544 {p-vaiue <0.001)
0.634 {p-vakue<0.001)
0537 (p-value <0.001}

ltem |: depressed mood

ltemm 7: interes in workfactivities
lterm | & ansety pychological

ltem | Iz anséety soomatic inchuding
symgeomes such 25 increased hert
rate and brmthing, damhe,. hedache

ltame 1+7 0649 (p-value <0.001)

Motes: Comdaions bareeen overall HORE- 17 aloe and sogis imems of te sore.
Shown are TEn Tar wene mast highly comdamd with Tw owerall s resdlt

recalled screening, the higher rates of expressed unmet
need with mgerd to emotional problems and the under-
supply of social care may indicate that in patients with
depression social problems and emotional needs curmently
were not adequately addressed dunng aftercare for stroke.
Since some of the patients who did not recall screening
already had received prior anti-depressant medication
maostly imitiated during the haspital stay, a lsck of adequate
care in the out-patient setting could indicate that further
treatment recommendations for patients with depression
were not adequutely followed up after the transfer to the
out-patient setting However, this remains speculative,
since we had only limited information on the anti-
depressant medication wed and no mformation on the
circumstancss  of prescription o whether and  which
recommendations for out-patient treatment werg miven
specifically. Future studies should investigate this issue in
mont detail considering that anti-depressant drogs might
also be preseribed prophylactically or for the treatment of
pist-stoke pain'® Furthermore, response rates to anti-
depressant trestment can change over time. Therefors,
continuous screening for disease svmptoms may be essen-
tial to improve ow-patient reatment amd  adequately
addmess emotional needs. Stmplified sereenimg methods
for out-patient depression after stroke m ght support gen-
eral practitioners to monitor the disesse in o time-effective
Fushion. Dur data sugeest that loss of interest in work and
other activities (Hem 7 of the HDRS-17) m combination
with depressed mood {(Item 1) in our study displaved the
same sensitivity as the 17-tem HDRS-17 for detecting
depression m our sample.

Previous work found two-guesti on-seregnings for depres-
sion to be similarly aecumte a5 more extensive instruments ™
wnd mail-deliversd short vemions w0 be similar o long

versions of self-assessment tools (Beck depression mven-
tory) after stroke.'® The Beck depression imventory (self-
assessment) and the HDRS-17 (interviewsr-based face 1o
fuce nssessment) moreover have been evaluated to be simi-
larly useful in the detection of depression.™ Tnterviewer-
based ratings and diagnoses, however, compares Bvorably
tor real-life siuations when patients visit their gengml practi-
tioner in out-patient aftercare. For this type of mterview,
studies confimuing the efficincy of wing reducal score
versions of facedo-Bee assessments such as the HDRS-17
during the post-stroke aflercare have bem locking so far
Previows studies usng o 9 item version of the Hamilton
depression inventory indicates that these versions also dis-
plaved high internal eonsistency and test —raest rﬂ't.l.h'i[it}'.m
However, they weres never established m clinical routine,
Other two-item versions of screening tools for depreysion
stch as the PHO-2 have been tested successfully for depres-
sion but wens not validted in stroke patients” Our small
study was niot powersd for a detailed amalbysis of the precision
of a two-item scome, However, an exploratory comparison of
the full sersus the two-tem version, data collecied in our
study indicated that using verbal screening including two
items in a dichotomous mammer in our study would have
lefl no patient with depression undetectsd.

Limitations of our study melude first of all the small
size of our exploratory study. Due o this, we can only
draw limited conclusions. Lamger long-term studies ol bow-
ing the intake and effects of antidepressant medication ane
nesded to confirm our findings, However, the patients
wene well charactenzed with the exception that informa-
tion on prior anti-depressant medication intake was only
avoilable fr 34 of 57 and for nine of cleven patients
that were classified as depressed according to the HDRS-
17. Data collected in smaller studies can be prone to
different forms of bas and data on sereening in our
study were self-reported and collected retrospectively.
Therefors, we cannot exclude a recall biss with regard to
the scresning for depression. Such 2 bias may distort our
results as patients with depression tend to have cogmitive
impairments as well 17 However, m our study, we did not
see differences in people with and without depression with
regard to cognitive impaiment and results remained sig-
nificant also after adjusting for confiunding factors includ-
ing comition.  Furthemmore,  although  we  offered
transportation we connot exclude a selection bias coneemn-
ing patients unable to attend our study center.

Even though we controlled for a wide pansl of poten-
tial confounders we did not control for stroke lesion.
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However, the type of lesion induced by the stroke may
expluin some of the variability sssociated with depression,
but — especially since differences with regard to cognition
did not seem to be an issue — s unlikely to affect recalled
sereening or the quality of medical support with regand 10
emotional problems, Therefore, the type of lesion should
ol confound our results with regand 1o the association
hetween recalled screening and depression.

Due 1o the cross-sectional design of our study, we have
only limited information on the status of depression and
unmel nesd of stroke onset. Therefore, we camnot be cer-
tain whether the outcomes such as unmet need for support
with emotional problems or lower social-support represent
consequences of the depression or should be considered
nsk factors in the development of the disease. In any case,
social loneliness has previously been reported to provide
a link between depression and organic disease® Also, the
faet that further socioeconomic counselling and care in
our study was recommended ot signi ficantly higher rates in
patients with depression undedines the need for detection
of depression in long-term stroke aftércare to wdentify
viulnerable patients that may not be able to onranize opti-
mal care for themselves.

Finallv, the results from the two-item screening are not
independent from the ovemll results of the HDRS-17.
Comssquently, the high semsitivity rate for detecting
depression using the two-item version of the HDRS-17
needs to be interprebed with great care,

In conclusion, we found that a minority of patients
recalled to have been screened for post-stroke depres-
siom. In patients with depression a lower rate of recalled
sereening, a waorse social situation and more unmet need
with emotiomal problems were observed, Patients with
post-stroke depression further were more often recom-
mended to apply for social support and benefils, mdicat-
ing that available resources were not being used to the
extend they were needed to ensure optimal stroke after-
care. Undérsupply of care in patients with post-stroke
depression might induce a vicious circle increasing the
risk for additonal medical complications leading to
incressed mortality and disability.™® Results of our
exploratory  analysis further question whether using
anly two items of the HDRS-17 scale may be sufficient
for detecting patients at risk for post-stroke depression
when time does not allow for more detmled assessment
of all patients, This finding could be important, since
meviows studies have demonstrated that unassisted judg-
ments of general practiiones for depression i their

patients luck sensitivity,” Our findings warrant larger,
prospective, multicenter studies exploring m more detail
the effect of a better treatment and a more efficient
soreening for post-stroke depression in improving medi-
cul and social outcomes n the long-term courss of
stroke,
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