
O R I G I N A L  R E S E A R C H

Beyond Anxiety and Depression: Multidimensional 
Psychiatric Screening for Neurological Patients 
Based on HADS and BSI-53
Milenko Kujovic1,2, Daniel Benz 1,2, Bruno Baumann3, Christina Engelke 2, Zsofia Margittai1, 
Julia Christl1, Rüdiger J Seitz2, Til Menge2, Christian Bahr1,2, Mathias Riesbeck1, Eva Meisenzahl1, 
Christian Schmidt-Kraepelin1,4

1Department of Psychiatry and Psychotherapy, Medical Faculty, Heinrich-Heine-University Düsseldorf, Düsseldorf, Germany; 2Centre for Neurology 
and Neuropsychiatry, LVR-Klinikum Düsseldorf, Medical Faculty, Heinrich-Heine-University Düsseldorf, Düsseldorf, Germany; 3Department of 
Psychiatry, University Hospital Münster, University of Münster, Münster, Germany; 4Department of Psychiatry and Psychotherapy, Kaiserswerther 
Diakonie, Florence Nightingale Hospital, Düsseldorf, Germany

Correspondence: Daniel Benz, Email danbenz@hotmail.de

Objective: Although neurological patients are known to suffer from psychiatric comorbidities, appropriate, cost-effective, standar-
dized screening measures are still scarce in clinical practice. We examined a multidimensional psychiatric screening for neurological 
patients.
Methods: We report a retrospective analysis of multidimensional psychiatric screening using the HADS-D and the BSI-53 in 437 
consecutive neurological inpatients. The HADS-D describes depressive and anxiety symptoms, while the BSI-53 expands the symptom 
clusters associated with psychiatric disorders by somatization, obsessive-compulsion, interpersonal sensitivity, hostility, paranoid ideation, 
psychoticism and global measures of mental distress. Patients were separated in diagnostic groups (vascular, demyelinating, degenerative, 
epileptic, other) with regard to their diagnosis.
Results: Our results corroborate previous findings of high prevalence of psychiatric symptoms particularly in younger patients (< 60 years). 
Furthermore, 27.2% were above the HADS-D cut-off for anxiety and 25.4% for depression. We found no differences between diagnostic 
groups. Importantly, we also show that neurological patients suffer from mental distress beyond anxiety and depression, around 16–30% 
depending on age and gender.
Conclusion: We have shown that a notable proportion of neurological patients report psychiatric symptoms, thus emphasizing the 
importance of a thorough, multidimensional psychiatric screening in neurological patients.
Trial Registration Number: DRKS00030528, date of registration: 2022-11-04 retrospectively registered.
Keywords: psychiatry, neurology, BSI-53, HADS-D, depression, anxiety

Background
The widespread prevalence of psychiatric comorbidity in neurological patients is well substantiated by research findings.1 

However, there is evidence of their underestimation in clinical practice internationally.2 As a result, multidisciplinary 
approaches3 are scarce in clinical treatment, even though a lack of appropriate, joint management of psychiatric and 
neurological symptoms is known to lead to adverse outcomes.4 For example, psychiatric comorbidity has been shown to 
influence disability outcomes in multiple sclerosis.5 Furthermore, one of the most prevalent psychiatric comorbidities, 
depression, plays a significant role in non-compliance with medical treatment,6 which makes the absence of multidisciplinary 
approaches all the more regrettable.

Publications are starting to emerge with the aim of testing quick and cost-effective screening procedures for 
neurological patients7,8 with a primary focus on depression and anxiety, the prevalence of which has been estimated at 
34–39% in an Arabic cohort.9 Other studies confirm the heightened prevalence of depression and anxiety for various 
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neurological illnesses.10–13 However, additional screening procedures could explore symptoms beyond anxiety and 
depression, as it is likely that some neurological illnesses will manifest with other signs of distress. For instance, 
neurodegenerative disorders such as dementia, Parkinson’s Disease, and multiple sclerosis are known to be associated 
with emotion dysregulation, impulsivity, aggression, obsessive-compulsive behaviors, paranoia or psychosis that are not 
commonly captured by screening instruments for depression or anxiety. In addition to showing a higher incidence rate of 
depression and anxiety, patients with multiple sclerosis are more frequently affected by bipolar disorders and 
schizophrenia.13 Moreover, the prevalence of comorbid disorders of patients with epilepsy has been shown to be 
significantly higher for depression, anxiety, psychotic and attention-deficit disorders compared to the general population.3

The importance of an intensive analysis of psychiatric symptoms in neurological diseases is further emphasized by 
the neural basis and associated changes of such diseases. Neurological diseases lead to cellular and structural changes in 
the brain, including inflammation, dysregulation of specific neural circuits and metabolic changes, and in the body, 
resulting in dysfunctional brain-body interactions (Di Gregorio and Battaglia, 2024).14 For example, dysmetabolism 
within the kynurenine pathway is associated with neuropsychiatric diseases such as MS, Parkinson’s and Alzheimer’s, 
and psychiatric diseases such as depression and schizophrenia.15,16 Neurodegeneration is also associated with both 
psychiatric and neurological diseases.17 In addition, brain regions associated with emotion dysregulation, such as the 
prefrontal cortex and amygdala,18,19 may also be affected by neurological disease (eg, dysfunction). Therefore, the 
mechanisms of neurological and psychiatric diseases share some common developmental underpinnings, highlighting the 
importance of further research.

Additional information would thus be helpful in providing neurologists with a standardized tool for screening for 
a wide range of symptoms and to facilitate a more comprehensive, multidisciplinary treatment, resulting in better 
outcomes and an efficient use of healthcare resources.

To this end, we screened a sample of 437 neurological inpatients with the German version of the Brief-Symptom- 
Inventory-53 (BSI-53),20,21 a short, self-report instrument designed to measure nine specific symptom dimensions 
associated with psychiatric disease, including somatization, obsessive-compulsion, interpersonal sensitivity, depression, 
anxiety, hostility, phobic anxiety, paranoid ideation, and psychoticism, as well as global measures of distress. We expected 
to find clinically relevant psychological distress even without the presence of depression and anxiety in our patients. 
Additionally, we administered the German version of the Hospital Anxiety and Depression Scale (HADS-D)22,23 in order to 
substantiate previous findings about the high prevalence of such symptomatology in neurological patients and to further 
examine the impact of age and gender on the frequency thereof. Due to the different comorbidities reported for different 
neurological diseases in previous literature, we investigated, whether we could find differences in mental distress between 
the neurological diseases. Furthermore, age has been reported to play a role in the effect life-limiting diseases on the 
prevalence of anxiety and depression24 and on the prevalence of psychological distress in the general population.25,26

Goal of This Study
Our goal was to further highlight the need for psychiatric screening in neurological treatment and thus pave the way 
towards a multidisciplinary approach to disease management.1,2

Methods
Participants
835 consecutive patients admitted to the Department of Neurology without preexisting psychiatric main diagnoses were 
screened. 437 patients (188 males; 43.0%) filled in and returned the HADS-D and BSI-53 scales with a median age of 
60.0 years (mean: 58.3; SD: 18.7; range: 18–96) belonging to five diagnostic groups based on ICD-10 criteria: vascular 
(n=128), demyelinating (n=80), degenerative (n=34), epileptic (n=48), other (n=133) with the group other including 
a wide variety of neurological disorders that are less common than the diagnoses of the other groups. Our sample, 
including preexisting secondary psychiatric illnesses, was chosen for reasons of comparability with the norm sample, 
because we assume the general population to be affected by psychiatric disorders in a comparable way,27 with only a low 
proportion of people being in professional treatment.28
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Procedure
Patients admitted to the Department of Neurology of the LVR-Clinic Düsseldorf between October 2015 and July 2016 
were included in the study. After receiving ethical approval from the local ethical committee of the Medical Faculty of 
the Heinrich Heine University Düsseldorf, the data was retrospectively analyzed.

Data Analysis
Initial Analyses
The 835 patients had a primary neurological diagnosis but no primary psychiatric diagnosis. Four further patients were 
excluded because they were younger than 18 years. After excluding all patients who did not return the HADS-D and the 
BSI-53 (N=398) 437 patients remained for the final analyses.

Statistical Tests
We used non-parametric chi-square tests and binary logistic regression for our analyses, which were all carried out using 
SPSS V.25. For multiple testing we used Bonferroni correction.

Outcome Measures
Overall distress: The BSI-53 (Brief Symptom Inventory, German version) is a short self-report symptom scale designed 
to measure nine specific symptom dimensions during the past seven days associated with psychiatric disease, including 
somatization, obsessive-compulsion, interpersonal sensitivity, depression, anxiety, hostility, phobic anxiety, paranoid 
ideation, and psychoticism, as well as global measures of distress.21 All items are assessed on scales ranging from 0 (not 
at all) to 4 (extremely), resulting in three global scores. The global scores are the Global Severity Index (GSI), Positive 
Symptom Distress Index and Positive Symptom Total. Franke21 reports an acceptable to high internal consistency (scale 
level > 0.70, global assessment > 0.90) and sufficient psychometric properties. In our utilization of the BSI-53, in 
addition to analyzing individual symptom scales, our focus was on the GSI as the most sensitive overall indicator of 
distress, combining information about the number of symptoms and their level. Raw scores were converted to T-values 
using the appropriate norm values for males and females in the German general population.21 According to the BSI-53 
manual, a T-value of at least 63 in the GSI or in at least two of the nine subscales indicates a clinically relevant case that 
should receive further psychiatric testing and referral.21

Depression and anxiety: The HADS-D (German version of the Hospital Anxiety and Depression Scale,22 is a widely 
used assessment scale of symptoms associated with depression and anxiety. Fourteen items (seven per subscale) assess 
depressive and anxiety symptoms on a scale of 0 (low) to 3 (high) resulting in scores ranging from 0 to 21 for both 
depression and anxiety symptoms, with high scores indicating more severe symptoms. The HADS-D shows sufficient 
internal consistency α = 0.8 as well as psychometric properties.29 The HADS-D shows good sensitivity (SE) and specificity 
(SP) in neurological populations: epilepsy (for depression SE: 85.7%, SP: 80.2%),30 multiple sclerosis (for depression SE: 
90%, SP: 87.3%; for anxiety SE: 73.2%, SP: 84.8%),31 Parkinson disease (for depression SE: 1, SP: 0.95).32

For the HADS-D we calculated separate scores for anxiety and depression (cut-off ≤8).33,34,

Age and gender: as age is known to correlate with symptom severity, we separated our sample into a younger and an 
older group by using a median split. Based on prior reports, we also took gender into consideration in our analyses.7 For 
the HADS, we compared our sample with the German norm sample.35 For comparisons between neurological diagnostic 
groups, we indicator coded the diagnostic groups with the group “other” as reference category. For supplemental 
regression analyses using the diagnostic group “vascular” as reference category see Tables S1–S4. In addition, the 
effects of the interaction terms of “diagnostic group and gender” as well as “diagnostic group and age” were separately 
tested for the main outcome parameters HADS and BSI-GSI (see Table S5).

Results
Anxiety Symptoms in Neurological Patients
In total, n= 119 patients (27.2%) had an HADS-D anxiety score above the cut-off. While we found no gender differences, 
young patients reached the cut-off for clinically relevant anxiety more often than older males and females, X2(1)=16.025, 
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p<0.001 (see Table 1). According to the binary logistic regression with HADS-D anxiety scores as criterion and age 
category, gender and diagnostic group as predictors, a significant effect of age group on the HADS-D anxiety scores was 
found, but no other significant effects (see Table 2). In the additional analyses including different interaction terms 
“diagnostic group and gender” did not reach significance level (p=0.87) however “diagnostic group and age” evolve as 
significant (p=0.007; see Table S5).

Depressive Symptoms in Neurological Patients
In the HADS-D depression scale, n=111 patients (25.4%) showed a score beyond the cut-off. Again, younger males 
reached the cutoff more frequently than the older ones, however this tendency was not significant, X2(3)=6.348, p=0.096 
(see Table 1). The binary logistic regression with HADS-D depression scores as criterion and age category, gender and 
diagnostic group as predictors found no significant effects either (see Table 3). Comparing our sample with an age- 
matched German norm population35 we found, after correcting for multiple comparisons, that no group reached the cut- 

Table 1 Patients [%(N)] Reaching the Cutoff of the HADS-D and the GSI of 
the BSI-53 Sorted by Gender, Age

Male Female

All patients, HADS-D anxiety scalea

Young 36.4% (32) 35.3% (42)
Old 15.6% (15) 21.6% (26)

All patients, HADS-D depression scale
Young 36.4% (32) 23.5% (28)
Old 21.9% (21) 24.2% (29)

All patients, GSI scoreb

Young 53.4% (47) 50.4% (60)

Old 30.2% (29) 40.8% (49)

Epilepsy patients, GSI scorec

Young 66.6% (8) 62.5% (10)

Old 50.0% (2) 18.8% (3)

Non-anxious/non-depressed patients, GSI score
Young 23.9% (11) 29.2% (21)

Old 16.4% (11) 21.3% (17)

Notes: Patients were split into the groups “Young” and “Old” by using a median split. asignificant 
differences between age groups (p<0.001) bsignificant differences between age groups (p=0.005) 
csignificant differences between age groups (p=0.031).

Table 2 Binary Logistic Regression with HADS-D Anxiety Cut-off as Criterion and 
Gender, Age Group and Diagnostic Group as Predictors

Predictor Odds Ratio 95%-CI [LL;UL] Wald df p Fit

(Intercept) 0.26 25.45 1 <0.001

Gender 0.86 [0.55;1.34] 0.46 1 0.499
Age Groupa 2.51 [1.56;4.06] 14.21 1 <0.001

Diagnostic Groupb 1.94 4 0.746

vascular (1) 1.11 [0.63;1.95] 0.14 1 0.713
demyelinating (2) 0.78 [0.42;1.47] 0.59 1 0.444

degenerative (3) 0.75 [0.28;2.00] 0.34 1 0.560

epileptic (4) 0.75 [0.35;1.62] 0.54 1 0.465
R2 = 0.059

Notes: aAge group is evaluated using the median. bIndicator coded with the group “other” as indicator.
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off for depression more frequently than the normal population. As to the additional analyses including different 
interaction terms whether “diagnostic group and gender” nor “diagnostic group and age” did reach significance level 
(p=0.56 and p=40 respectively; see Table S5).

Psychiatric Symptoms Beyond Anxiety and Depression in Neurological Patients
Overall n=133 patients (30.4%) showed distress as measured by the GSI score of the BSI-53 above the cut-off. Likewise, 
significantly higher rates of patients reaching the cut-off in the younger than in the older groups, X²(3)=13.057, p=0.005* (see 
Table 1), with a difference in the epileptic diagnostic group, X²(3)=8.886, p=0.031* (see Table 1). The binary logistic 
regression with the GSI Cut-Off as criterion and the predictors of age category, gender and diagnostic group revealed 
a significant effect for age category but not for the other predictors (see Table 4). Regarding the additional analyses including 
different interaction terms “diagnostic group and gender” did not reach significance level (p=0.31) however “diagnostic group 
and age” evolve again as significant (p=0.005; see Table S5). Given that our aim was to investigate symptoms beyond anxiety 
and depression, we first examined how many of our participants, who did not meet the cut-off for either depression or anxiety 
(HADS-D) (n = 274), would qualify as clinically relevant cases based on their results on other scales (BSI-53). This analysis 
showed that 23.9% of younger males, 29.2% of younger females, 16.4% of older males and 21.3% of older females reached 
the cut-off in at least two scales (BSI-Case), while their depression and anxiety levels were both in the normal range without an 
effect of diagnostic group (all p>0.256). A binary logistic regression with BSI-Case as criterion and the predictors of age 
category, gender and diagnostic group for patients that did not reach HADS-D depression and anxiety cutoffs revealed no 
significant effects after correcting for multiple testing (see Table 5).

Table 3 Binary Logistic Regression with HADS-D Depression Cut-off as Criterion and 
Gender, Age Group and Diagnostic Group as Predictors

Predictor Odds Ratio 95%-CI [LL;UL] Wald df p Fit

(Intercept) 0.24 27.75 1 <0.001

Gender 1.33 [0.85;2.06] 1.58 1 0.209

Age Groupa 1.27 [0.79;2.03] 0.98 1 0.322
Diagnostic Groupb 2.15 4 0.708

vascular (1) 1.15 [0.65;2.04] 0.24 1 0.625

demyelinating (2) 1.30 [0.69;2.44] 0.65 1 0.420
degenerative (3) 0.74 [0.28;2.00] 0.35 1 0.557

epileptic (4) 1.47 [0.71;3.06] 1.06 1 0.303
R2 = 0.019

Notes: aAge group is evaluated using the median. bIndicator coded with the group “other” as indicator.

Table 4 Binary Logistic Regression with GSI Cut-off as Criterion and Gender, Age 
Group and Diagnostic Group as Predictors

Predictor Odds Ratio 95%-CI [LL;UL] Wald df p Fit

(Intercept) 0.33 19,43 1 <0.001

Gender 0.92 [0.60;1.41] 0.17 1 0.684
Age Groupa 2.10 [1.33;3.31] 10.19 1 0.001

Diagnostic Groupb 4.26 4 0.372

vascular (1) 0.96 [0.56;1.66] 0.02 1 0.883
demyelinating (2) 0.95 [0.52;1.73] 0.03 1 0.858

degenerative (3) 0.37 [0.12;1.14] 3.00 1 0.083

epileptic (4) 1.32 [0.66;2.65] 0.62 1 0.327
R2 = 0.066

Notes: *95% CI, aAge group is evaluated using the median. bIndicator coded with the group “other” as indicator.

Neuropsychiatric Disease and Treatment 2025:21                                                                              https://doi.org/10.2147/NDT.S503053                                                                                                                                                                                                                                                                                                                                                                                                    959

Kujovic et al

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

https://www.dovepress.com/article/supplementary_file/503053/503053-Revised-Supplementary-Material.docx
https://www.dovepress.com/article/supplementary_file/503053/503053-Revised-Supplementary-Material.docx


According to the different BSI-subscales (see Table 6) highest prevalence rates in specific symptom domains beyond 
“anxiety” (25.5%) and “depression” (20.6%) emerged in “somatization” (47.3%), “obsession-compulsion” (23.4%) and 
“hostility” (21.0%). Again, in none of the subscales differences between diagnostic groups evolved (all significance 
levels ≥.30).

In summary, about 25–30% of neuropsychiatric patients show mental distress exceeding the threshold for depression 
and anxiety, however also for other symptom domains like predominantly somatization or obsession-compulsion. 
Whereas no (significant) differences between diagnostic groups (vascular, demyelinating, degenerative, epileptic, 
other) evolved, risk for mental distress is significantly higher in younger (<60 years) patients.

Discussion
Our results show that a large proportion of neurological patients exhibit clinically significant psychiatric distress, 
including a multitude of other psychiatric symptoms aside from depression and anxiety. Additionally, our findings 
corroborate previous reports of age being a relevant factor by showing that younger patients are most at risk.7,36 While 
we found no significant age or gender effects on depression, there was a non-significant tendency of young male patients 
more often reaching the cut-off for depression, also corroborating previous gender effects.7 Furthermore, results of the 
BSI-53 showed that symptoms beyond anxiety and depression also prevail among neurological patients. We also 
investigated whether different neurological diagnostic groups show a difference in the prevalence of psychiatric 
symptoms. However, after correcting for multiple testing we found no differences between diagnostic groups, indicating 

Table 5 Binary Logistic Regression for Patients That Did Not Reach HADS-D Cutoff 
for Depression or Anxiety with BSI-Case as Criterion and Gender, Age Group and 
Diagnostic Group as Predictors

Predictor Odds Ratio 95%-CI [LL;UL] Wald df p Fit

(Intercept) 0.37 9.23 1 0.002

Gender 0.73 [0.40;1.34] 1.04 1 0.308
Age Groupa 1.88 [1.00;3.55] 3.84 1 0.633

Diagnostic Groupb 8.02 4 0.091

vascular (1) 0.77 [0.38;1.59] 0.49 1 0.484
demyelinating (2) 0.26 [0.10;0.72] 6.82 1 0.009

degenerative (3) 0.38 [0.10;1.43] 2.03 1 0.154
epileptic (4) 0.68 [0.25;1.83] 0.58 1 0.445

R2 = 0.070

Notes: aAge group is evaluated using the median. bIndicator coded with the group “other” as indicator.

Table 6 Prevalence [n (%)] of Mental Distress in Specific Symptom Domains According to BSI-53 Subscales (Standardized 
T-Score ≥63) by Diagnostic Groups

Total 
(n=437)

Vascular 
(n=128)

Demyelinating 
(n=80)

Degenerative 
(n=34)

Epileptic 
(n=48)

Other 
(n=133)

p a

Somatization 200 (47.3) 60 (46.9) 42 (52.5) 10 (29.4) 20 (41.7) 68 (51.1) 0.30
Obsession–compulsion 99 (23.4) 26 (20.3) 19 (23.8) 4 (11.8) 11 (22.9) 39 (29.3) 0.34

Interpersonal sensitivity 69 (16.3) 14 (10.9) 16 (20.0) 4 (11.8) 12 (25.0) 23 (17.3) 0.58

Anxiety 108 (25.5) 26 (20.3) 24 (30.0) 8 (23.5) 11 (22.9) 39 (29.3) 0.72
Depression 87 (20.6) 24 (18.8) 18 (22.5) 3 (8.8) 11 (22.9) 31 (23.3) 0.74

Hostility 89 (21.0) 24 (18.8) 19 (23.8) 2 (5.9) 13 (27.1) 31 (23.3) 0.56

Phobic anxiety 96 (22.7) 34 (26.6) 14 (17.5) 7 (20.6) 15 (31.3) 26 (19.5) 0.33
Paranoid ideation 81 (19.1) 22 (17.2) 19 (23.8) 4 (11.8) 13 (27.1) 23 (17.3) 0.72

Psychoticism 84 (19.9) 25 (19.5) 17 (21.3) 6 (17.6) 12 (25) 24 (18) 0.93

Notes: aSignificance level of “diagnostic group” in logistic regression (adjusted by age and gender).
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that the importance of screening for psychiatric disorders is not specific for certain neurological diagnoses. Likewise, we 
do not want to over-interpret the results of the additional analyses including interaction terms. Whereas the interaction of 
“diagnostic group and age” was (overall) highly significant regarding HADS-Anxiety and BSI-GSI, the specific 
comparisons indicate that mainly younger patients show a higher risk for mental symptoms compared to older patients 
across different diagnostic groups. Accordingly, this might rather be attributable to the significant (“main”) effect of age. 
Among the BSI subscales the scale “somatization” had the most widely reached cutoff, which might be explained by the 
real somatic problems experienced by patients with neurological diseases. In the subscales “obsession-compulsion” and 
“hostility” cutoffs were reached similarly often as depression and anxiety. This result exemplifies the importance of 
investigating psychiatric symptoms beyond depression and anxiety. Overall, while the previously described neuroanato-
mical and functional differences between the neurological diagnostic groups would imply differences in experienced 
psychiatric symptoms, such differences cannot be reported with sufficient certainty from the results of this study. This 
finding might indicate, that the relationship between the reported psychiatric symptoms and the neurological diseases 
might be less influenced by the neurofunctional changes related to neurological disease than by the overall effect such 
diseases have on life circumstances, especially for younger patients. However future studies should investigate under-
lying factors explaining the relationship between neurological and psychiatric comorbidities. Our results indicate, that 
psychiatric comorbidity is a widespread issue across a variety of neurological diseases. Taken together, our findings 
confirm that it is particularly important for neurologists to consider other psychiatric problems as well, especially in case 
of younger patients, and aim for a multidisciplinary treatment plan. Speculatively, the vulnerability of younger patients 
may be explained by the fact that these individuals find it harder to adjust to living with neurological problems than older 
ones, as these ailments represent a drastic impairment at ages when career productivity, financial security, family 
planning, and personal flexibility are of primary importance. The importance of age in the management of epilepsy 
has been previously shown by Escoffery et al.37 In their study they found that younger patients with epilepsy show less 
beneficial self-management behaviors than older patients. The development of behaviours that help dealing with 
a disease as epilepsy, might be one of the mechanisms why older patients with epilepsy showed less mental distress 
than younger patients. Which might be true for other neurological diseases as well. This would imply that a treatment of 
the mental distress would benefit from attaining improvements of self-management behavior. Furthermore the results of 
our study align with the results of a recent meta-analysis by Barker et al24 investigating the depression and anxiety in 
children, adolescents and young adults with life limiting medical diseases. The authors found a significantly heightened 
prevalence of both depression and anxiety for the clinical young adult group compared to the normal US young adult 
population. While a subgroup of patients with neurological diseases had a lesser occurrence of both psychiatric 
comorbidities compared to other medical life limiting diseases, the authors highlight the small number of patients with 
neurological diseases in their meta-analysis, further pointing to the need for future investigations of psychiatric 
comorbidities in young neurological patients. While the relationship between age and psychiatric comorbidities in the 
general population remains unclear, other researchers, as for example Kim et al7 found an increased occurrence of 
psychiatric comorbidities for young neurological patients as well. The authors discuss local economic development and 
management of psychiatric distress as possible explanations for the effect of age on the prevalence of psychiatric 
disorders. However, the effect of age on the prevalence of psychiatric symptoms in the general populations should also be 
considered as an explanation for our results, as in the past a higher prevalence of psychological distress has been found in 
younger individuals.25,26 Given the results of our study and the stated possible explanations for these results, the 
treatment plan for the younger individuals especially should be based on the cooperation of several disciplines such as 
psychology, psychiatry and neurology.

Strengths
This investigation has a number of strengths. Though being a single-center study, our investigation acquired a large 
sample in a comparatively small amount of time by gathering the data as part of the routine treatment and diagnostic 
process. Thereby it serves as a cost-efficient example for future investigations of psychiatric comorbidities in clinical 
treatment of neurological diseases. Moreover, the methods we used provide an example for a change towards 
a multidisciplinary diagnostic and treatment process.
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Limitations
The current study provides insight into the high prevalence of psychiatric comorbidities going beyond depression and 
anxiety. The high dropout rate (about 48% non-returned questionnaires) and single-center design limit the study’s 
generalizability by introducing potential sample bias, reducing population diversity, and restricting the applicability of 
findings to broader contexts. Additionally, it should be noted, that the current investigation is of a screening nature. 
Future studies should investigate psychiatric comorbidities with psychiatric evaluations by trained clinicians to confirm 
the diagnoses indicated by the screening instruments. Furthermore, future studies could also compare self-report and 
clinician-rated measures as these measurements often show discrepancy regarding psychiatric evaluations.38 Moreover 
future prospective studies would strengthen the implications of the results found by our retrospective investigation. By 
including follow-up measurements and evaluations by professionals, the persistence and reliability of the reported 
symptoms could be further examined. Concerning the BSI, a limitation is found in the to our knowledge missing data 
for sensitivity and specificity as well as validity for populations with neurological diseases. Moreover, missing gender 
differences in mental distress, which have been reported for the BSI in the general population, might be related to the in- 
patient status, which might cause higher mental distress overall compared to outpatient-settings, causing minor differ-
ences between gender groups to diminish.

Conclusions
In addition to highlighting the importance of psychiatric screening, our report also bears witness to the positive cost- 
benefit ratio of such a measure, considering the very little time and effort required for the completion of questionnaires 
and the significant value of the information gained.
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