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1 Abstract Deutsch 
1.1 Hintergrund 
Depression ist eine der häufigen 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 Unterstützung, die eine Voraussetzung für eine gute 

Langzeitbehandlung und angemessene Hilfe bei Anpassungen in Alltag, Arbeit und Wohnen 

darstellt. Die Organisation dieser Unterstützung kann jedoch insbesondere für Patienten mit 

Post-Schlaganfall-Depressionen eine Herausforderung sein. Trotzdem fehlen im ambulanten 

Umfeld Daten zur Prävalenz, zur Langzeitüberwachung 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 unterstützt 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. 

Darüber hinaus wurden die soziale Situation, die Lebensqualität und Empfehlungen zur 

weiteren Beratung im Bereich des sozioökonomischen 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 

höhere 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, erhöhtem sozioökonomischem Bedarf und höheren 

Empfehlungsraten für weitere Beratung und Interventionen in diesem Bereich verbunden. 

Darüber hinaus wiesen Punkt 2 (Schuldgefühle) und Punkt 7 (Verlust des Interesses an Arbeit 

/ anderen Aktivitäten) der HDRS hohe negative Vorhersagewerte und relativ hohe positive 

Vorhersagewerte für die Erkennung von Depressionen auf. 
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1.4 Fazit 
Depressionen in der chronischen Phase des Schlaganfalls werden nicht ausreichend 

diagnostiziert. Weitere Studien sollten prüfen, ob effiziente Screening-Maßnahmen und die 

verbesserte Behandlung von Depressionen im Rahmen der Schlaganfall-Nachsorge dazu 

beitragen können, den Zugang des Patienten zu sozioökonomischer Unterstützung, die 

langfristigen Behandlungsergebnisse, die Lebensqualität 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 
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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.  

 

  



7 
 

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 
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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 
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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 
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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). 
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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 
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(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 
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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/). 
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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)/(Table1).  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 
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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 
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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).  
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