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1. Introduction 

Despite revolutionary achievements of the previous decades in cancer 

treatments, tumorous diseases are still one of the most feared health 

conditions.1,2 Just as cancer spreads and destroys body tissues, it also grows 

and consumes patients’ mental health, social relationships and career.3 The 

National Comprehensive Cancer Network (NCCN) described this phenomenon 

as “psychological distress for cancer patients” and defined it as following: “a multi-

determined unpleasant emotional experience of a psychological (cognitive, 

behavioural and emotional), social and/or spiritual nature that may interfere with 

the ability to cope effectively with cancer, its physical symptoms and its treatment. 

This emotional response extends along a continuum, ranging from common 

normal feelings of vulnerability, sadness and fear to problems that become 

disabling, such as depression, anxiety, panic, social isolation and spiritual crisis”.4 

But a cancer diagnosis does not end with the last treatments. The National 

Cancer Institute (NCI) offers the following definition for cancer survivors: “An 

individual is considered a cancer survivor from the time of diagnosis, through the 

balance of his or her life. Family members, friends, and caregivers are also 

impacted by the survivorship experience and are therefore included in this 

definition.”5 Though the initial prevalence of psychological distress was 

repeatedly reported between 20% and 56%, even after surviving the disease 

distress levels stayed increased for approximately a fifth of all patients.3,6,7 After 

more than 10 years, beside psychological distress also depressive symptoms, 

fatigue and pain are still frequently observed.8 

The triggers of psychological distress vary widely from internal (such as 

psychological traits and lack of coping mechanisms) to external factors 

(sociodemographic status, clinical state), but previous research show partly 

incongruent results. Table 1. summarises the results of a structured review, 

collecting peer-reviewed works about internal / external factors and clinical 

symptoms as detrimental or protective aspects. For identifying the papers, 

following key words were used: “cancer / carcinoma / tumour”, “distress”, 

“outcome”, “survival”. The included works had to be published after 2000. For this 

process the search engines PubMed (www.ncbi.nlm.nih.gov./entrez/query.fcgi) and 
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Google Scholar (http://scholar.google.com) were used in January 2022. Andreu et 

al. (2012) did not find correlations between distress, demographic and medical 

factors, however they assert that specific psychological aspects benefit distress.6 

Accordingly, emotional suppression, helplessness, hopelessness, anxious 

preoccupation, cognitive avoidance and fatalism evoked distress, while fighting 

spirit and perceived social support seemed to reduce it. Additionally, Ellis et al. 

(2009) established the influence of prior to cancer existing depressive symptoms, 

attachment anxiety, just as the decline of self-esteem and spiritual well-being.9 

Lester et al. (2015) demonstrated for breast cancer patients a likewise important 

role of emotional factors (worry, nervousness, sadness and fear), but they 

demonstrated the influence of physical aspects as well (disturbed sleep, fatigue, 

problems with own appearance, side-effects).10 Also, supporting previous 

findings, they showed that the extent of treatments strongly influences distress, 

but no relation was found between cancer stage (i.e. extent of primary tumour in 

the body, metastases) and distress.6,8 Harmoniously, Hack et al. (2010) reported 

an impact of treatment characteristics and involvement in the therapy decision 

making processes on increased distress.11 The apparent contradiction to other 

studies with proof for elevated distress in case of metastases can be seen as a 

product of intensive therapy experience and hopelessness / helplessness rather 

than the cancer stage itself.12-14 Furthermore, evidence suggests that 

sociodemographic factors, such as being unmarried, living alone, being under 40 

and receiving less social support benefits psychological distress.9,10,12 

Considering the age and gender distribution among cancer patients in Germany 

(Figure 1.), there might be a mediating effect of cancer likelihood for the specific 

age groups.15 Giese et. al delivered interesting insights on the interaction of 

commonly described sociodemographic problems and distress. They found, that 

even though young females are especially vulnerable, for them marriage seems 

to be a protective factor.16 Surprisingly, young male patients experienced 

significantly more distress. For elderly patients’ marriage seemed to buffer the 

experienced problems. More explicitly, Yang et al (2009) found that   
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Table 1. Summary of common aspects of psychological distress, based publications after 2000 on PubMed 
and Google Scholar in January 2022. 

 Detrimental aspects Protective aspects Neutral aspects 
Internal factors    

   Psychological traits Anxiousness6,8,9,17   

 Depressive symptoms9,17 

Mood disorders17 

  

 Nervousness10   

 Fatalism6   

 Low self-esteem9   

 Loss of spiritualism9 

 

  

   Emotions Fear of cancer progression10,12   

 Worry7,10   

 Sadness7,10   

    

   Coping mechanisms Hopelessness6 Fighting spirit6  

 Helplessness6   

 Emotional supression6   

External factors    

   Social net Reduced social safety 

net9,10,12,18 

Perceived social 

support6,7,10 

 

 

   Sociodemography Female gender9,10,12,16,19 Male gender9,10,12,16,19  

 Unmarried status9,10,12,16 

Marital distress20 

Married9,10,12,16  

 Living alone9,10,12 Living with others9,10,12  

 Younger age9,10,12,16,19 

 

Age > 609,10,12,16  

   Physical status Fatigue7,8,10,13,14,18   

 Sleep problems7,10,13,14   

 Pain8   

 Treatment side-effects10,18   

 Problems with appearance10   

Clinic    

   Cancer related Cancer type3,8-10,12,19  Cancer 

staging6,8 

 Illness duration10,12   

 Progressing cancer, 

recurrence12-14 

 

  

   Treatment related Extensive therapy6,8 Involvement in therapy11  
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distressed relationships not only correlate with significantly higher psychological 

and practical problems, they even seem to have a negative effect on cancer 

progress and reaction to treatment.20 One should not forget though, as the 

authors point it out, that these results could be mediated by the higher occurrence 

of mental disorders and psychological challenges in a distressed relationship. 

 
Figure 1. Age and gender distribution for cancer in Germany without melanoma in 2016. Translated and 
modified from https://www.krebsdaten.de/Krebs/SharedDocs/Grafiken/TdM/Lebensverlauf/grafik1.png; 
jsessionid=9C0DA618F1EEFCD1104505654E655DD2.internet062?__blob=poster on 18. April 2022 

Even though initial cancer staging does not seem to affect the experienced 

distress, previous studies show that cancer type does.3,8-10,12 Zabora et al. (2001) 

demonstrated that North-American patients with lung and brain cancer, just as 

upper gastrointestinal tumours are the most likely to cause severe distress, 

whereas breast cancer and gynaecological tumours tend to lead less to 

psychological problems.3 Herschbach et al (2004) presented very different results 

for a German sample: in their study, soft tissue cancer and breast cancer were 

highly associated with psychological distress, whereas brain tumours were only 

ranked 6th out of the 12 cancer types studied and upper gastrointestinal tumours 

caused significantly less distress than other cancer types.12 Both studies agreed 
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on urological and lower gastrointestinal cancers to be rather less correlated with 

distress. A meta-analysis by Linden et al (2012) provided evidence for the main 

findings of both studies: They found a higher prevalence of distress in 

haematological, lung and gynaecological/breast cancers, while the least affected 

cancers were urological and skin cancers. 19 Table 2. displays the similarities and 

differencies between both Zabora’s and Herschbach’ studies. 

Table 2. Comparing distress level rankings between Zabora et al.3 and Herschbach et al.12 Note1: Cancer 
types differing greatly in ranking are highlighted. Note2: Cancer types which do not occur in both of studies 
are labelled with *. 

 

Distress level ranking Zabora et al. (2001) Herschbach et al. (2004) 

1. Lung Soft tissue tumours* 

2. Brain Breast 

3. Hodgkins’ Respiratory tract 

4. Pancreas Thyroid carcinomas* 

5. Lymphoma ENT carcinomas 

6. Liver* Brain 

7. Head and neck Haematological neoplasias 

8. Adenocarcinoma (unknown primary) Gynaecological 

9. Breast Male genitourinary tract 

10. Leukaemia Lower gastrointestinal tract 

11. Melanoma* Urinary tract* 

12. Colon Upper gastrointestinal tract 

13. Prostate - 

14. Gynaecological - 
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Why is it so important to address distress, especially for cancer patients? 

Affective disorders, anxiety and adjustment disorders are common for them, 

particularly if they undergo fatigue, pain or strong cancer-related symptoms.21 

Obviously, feeling helpless, anxious, even depressed over a longer period of time 

is a painful experience, which might lead to decreased self-esteem and 

hopelessness on the long term. Furthermore, distress correlates with increased 

mortality up to 12 years post treatment.13,14 Hence, successful tumour therapy 

plans must consider the impact of distress as an essential part of the disease and 

must try to address it accordingly.  

The first step in that process is recognizing those patients suffering from any 

cancer-related distress. For that, the Association of the Scientific Medical 

Societies (Arbeitsgemeinschaft der Wissenschaftlichen Medizinischen 

Fachgesellschaften, AWMF) in Germany recommends routine screenings for all 

tumour patients after the initial diagnosis, in case of tumour progress or changes 

and when patients show or express distress.21 The use of well-established 

screening tools and methods are bridely suggested, mainly for three reasons: to 

expedite an early diagnosis, to detect affected patients who do not communicate 

their concerns or sufferings well and to decrease inequalities in diagnosis that 

result from differing clinician abilities.22 

However, measuring cancer related psychological distress is a complex task. As 

mentioned above, distress is not equal to anxiety or depression, but it should be 

rather understood as a(n early) symptom of these.17,22 As a wide spectrum 

concept, it can be associated with underlying psychiatric traits, can progress to 

mental disorders, but individually even the experience of non-pathological 

aspects like lowered self-esteem or helplessness should be considered as 

distress. Therefore, instead of applying single screening tests, the use of 

screening assortments could be reasonable. PROMIS® (Patient-Reported 

Outcomes Measurement Information System) was an attempt to conceive such 

a screening tool.23 PROMIS® has been widely used in North-America and it 

underlies constant validation, with satisfying results (e.g. Schalet et al., 201624). 

Another globally acknowledged screening instrument is Distress Thermometer 

(DT).25,26 Here, next to the mental distress, somatical difficulties can be measured 
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as well. In german-speaking countries other instruments, specifically the 

Hornheider Screening Instrument (HSI) and Distress of Cancer Patients 

Questionnaire (FBK) have been established and used broadly.27-31 Besides the 

distress specific questionnaires, screening instruments to detect depression and 

anxiety are universally common as well.32,33 

Another interesting question in the current topic is the impact and success of 

screening in clinical routine.22,34,35 First of all, measuring a state psychological 

variable means, that distress might change in the time between screening and 

treatment.22 Schäffeler et al. suggested the additional standardized questioning 

of patients’ subjective need for support to reduce “false positive” screening 

results.36 In this case, a medical metaphor for distress could be the high level of 

C-reactive protein, which is used to detect infections (depression in the analogy). 

Whereas screening for infections in the blood is a well-defined process, a rise of 

C-reactive protein itself can point to many different causes from tissue damages 

after a surgery to cancer. Whether it is dangerous, depends a lot on the context 

and conspicuous screening does not necessarily automatically lead to treatment. 

Mitchell et al. (2013) found in a metaanalysis, that patients can benefit from 

distress screening the most if it is followed by further evaluation. Another 

important aspect on the practicality of screening regards the posterior treatment: 

if screening results were linked to treatment, training of coping strategies or 

support, patients profited the most from screening.22 As it is frequently not the 

case in everyday clinical routine, some authors urge us to reconsider the general 

use of a routine screening for all cancer patients and the consequences of a 

conspicuous result.34,35,37 

Summarizing, cancer distress research is traditionally rather focused on the 

impact of distress, how to measure it and which possible treatments are 

beneficial. Only a small number of studies investigate how to apply screening 

instruments in clinics’ daily routine.36,38,39 Further, computer based screening 

methods became more relevant as they seem to be superior to paper-pencil 

screening methods regarding their efficiency.40 Based on a metaanalysis of 

patient-reported outcomes and face-to-face consensus meeting experts, Koehler 

et al. (2017) published the following recommendations for computerized distress 
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screening in routine oncological care.38 First, actions of preparation have to be 

agreed on by all participating disciplines, e.g. defining the terms, screening goals 

(distress, but maybe also somatic symptoms, etc.). Second, a proper IT 

equipment should be available. Third, implementation should take place, i.e. 

standard operating procedures should be available, personnel should be 

schooled and all steps of the process should be known for participating 

personnel. Fourth, the practicality should be continuously tested and optimized 

in everyday routine, e.g., during morning rounds, regular boards. And fifth, regular 

quality measures for research and for further optimization should take place. 

Teufel et al. implemented an electronical screening system (electronical 

PsychoOncology Screening, ePOS), which is valid in all the cancer centers at the 

University of Tübingen.39 Furthermore, they developed a clinical pathway with an 

automatically triggered emergency counselling system in case of conspicuous 

screening results and/ or expressed subjective need. For that, they combined 

well established screening instruments, such as HSI or DT and patients’ 

subjective evaluation of their own needs.36 If the screening instruments measured 

increased distress or if patients communicated the same, psycho-oncologists 

offered them counselling, tailored to their accute needs. The system is well 

accepted and accessible among a wide range of patients.41 

In this current study we intended to evaluate the efficiency of ePOS and to provide 

basis for future improvement of the system. The system is considered efficient, 

when all patients who experience high distress and would like to be supported 

are recognized by the screening system and receive a consecutive counselling 

appointment. Because of the nature of the 12-month data collection at the 

Comprehensive Cancer Center Tübingen, we are not only able to measure and 

compare patient distress and identify socio-demographic or clinical factors, but 

we can also focus on the relevance of screening results for clinical routine. With 

that, we aim to provide data for the practicability of distress screening and 

investigate, whether high scores and the wish for counselling are statistically 

dependent. 
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2. Material and methods 

Sample 

In the calendar year 2018 all neoplasia inpatients of the participating 

Comprehensive Cancer Center (CCC) were considered for the ePOS 

(Electronical PsychoOncology Screening) study. They could participate in the 

routine screening if they were fluent in German both written and spoken, they had 

sufficient technical skills to operate a tablet and if they not showed signs of 

delusional disorders or severe accompanying symptoms impacting cognitive 

skills. An ethics comittee approval was provided for retrospective analysis of 

these screenings (s. section “Ethics committee approval”). 

 The following cancer centers joined the study: Center for Breast Cancer (CBC, 

Universitäts-Brustzentrum), Center for Dermatooncology (CDO, Zentrum für 

Dermatoonkologie), Center for Gastrointestinal Oncology (CGO, Zentrum für 

Gastrointestinale Onkologie), Center for Gynaecological Oncology (CGynO, 

Zentrum für Gynäkologische Onkologie), Center for Head and Neck Cancer 

(CHNC, Zentrum für Kopf-Hals-Tumoren), Center for Malignant Lymphomas 

(CML, Zentrum für Maligne Lymphome), Center for Neurooncology (CNO, 

Zentrum für Neuroonkologie), Center for Thoracic Oncology (CTO, Zentrum für 

Thoraxonkologie), Center for Urogenital Cancer (CUC, Zentrum für Urogenitale 

Tumoren), Center for Sarcoma and GIST (CSG, Zentrum für Weichteilsarkome, 

GIST und Knochentumoren), NET-Center (NET-C, Zentrum für Neuroendokrine 

Tumoren). 

Screening instruments  

Table 3. provides a review of the applied screening instruments and the locations 

they were used at.   
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Table 3. Screening instruments’ main characteristics and locations of their use. 
Note: HADS has been used only in CHNC for one study. FBK-10 was experimentally used for a limited 
amount of time and has not been selected as a permanent screening tool. 

 

  

Screening instrument Items Scales Cutoff score Cancer center 

Hornheider Screening 
Instrument (HSI) 

7 Distress Discrimination function ≥ .3 

Total score ≥ 4 

All 

Subjective need 1 Subjective 
distress 

Answered with yes All 

Distress-Thermometer 
(DT) 

1 + 36 Distress Total score ≥ 4 Dermatooncology 

Gynaecological 
Oncology 

Breast Cancer 

Patient Health 
Questionnaire (PHQ8) 

8 Depression Total score ≥ 10 Dermatooncology 

Gynaecological 
Oncology 

Breast Cancer 

Head and Neck 
Cancer 

Patient Health 
Questionnaire (PHQ2) 

2 Depression Total score ≥ 3 All 

Generalized Anxiety 
Disorder Scale (GAD7): 

7 GAD Total score ≥ 8 Dermatooncology 

Gynaecological 
Oncology 

Breast Cancer 

Head and Neck 
Cancer 

Generalized Anxiety 
Disorder Scale (GAD2): 

2 GAD Total score ≥ 3 All 

Hospital Anxiety and 
Depression Scale 
(HADS): 

14 Anxiety 
(7 items) 

Depression 
(7 items) 

Total score ≥ 15 Dermatooncology 

Head and Neck 
Cancer 

Fragebogen zur 
Belastung von 
Krebskranken (FBK-10) 

10 Psychosocial 
distress 

Total score ≥ 14 Dermatooncology 

Head and Neck 
Cancer 
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The simplified Hornheider Screening Instrument (HSI, Appendix 1.) was 

constructed for the self-assessment of oncological patients to identify ominous 

mental and physical strains. 30 The test receives seven inputs, each with a score 

between 0 and 2 or 3. These inputs correspondent to 1: perception of the body, 

2: perception of the mental state, 3: disease independent stressors, 4: social 

support, 5: stressed family members due to the disease, 6: capability to find 

peace, and 7: perception of being informed about the disease. For items 1, 2, and 

7 the answer categories range from “rather good”, “medium” and “rather bad”. 

For the rest of the items the answer categories are “yes” or “no”. Summarizing 

the scores of the singular items provides the mean score with a maximum value 

of 14. To distinguish between patients in need for help and patients who do not 

need help a discriminant function can be computed from the item scores. The 

total value and discrimination coefficients as follows: Y = b1 X1 + b2 X2+ b3 X3+ b4 X4+ 

b5 X5+ b6 X6+ b7 X7+ b8 X8 - b0 (Y: discriminant variable, X1-7 : item scores, X8 : total value, 

b0: constant, b1-8 : discriminant coefficients, Y = 0,569 X1 + 0,476 X2+ 0,444 X3+ 0,057 X4 

– 0,081 X5+ 0,063 X6+ 0,973 X7+ 0,109 X8 – 1,722)27. Further counselling is recommended 

above Y > 0.3 or a total score of 3. Cronbach ´s alpha is the measure of internal 

consistency, which indicates how well a group of items asses a unidimensional 

construct. For HSI it is .60. Furthermore, HSI correlates significantly with other 

widely used screening instruments (e.g. HADS27). 

The single item Subjective Need (SN) was developed in the University of 

Tübingen and is in daily use since 2012 to identify oncological patients’ need for 

psychological assistance.41 Its main purpose is to provide additional information 

about the current balance of required and experienced support. If the question 

“Do you currently need support in coping with the disease or psycho-oncological 

counselling?” is answered with “yes”, it is strongly recommended to further 

establish the patient’s distress level.36 (Appendix 2.). 

The Distress Thermometer (DT, Appendix 4-5.) was designed to detect both 

level and source of distress for oncological patients26,27,42. The visual scale (a 

thermometer ranging from 0 to 10) is especially suited for ultra-rapid screenings, 

the connecting problem list collects detailed information about specific distress 

factors (practical, family, emotional, physical problems, or spiritual/religious 
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concerns) in 36 items. The results are interpreted without further statistical 

analysis: a higher level of distress is to be assumed if the visual scale is above 4 

or 5, or if at least one item of the distress factors is marked as conspicuous26. In 

the present study we chose a cutoff of 5 on the visual scale. A metaanalysis from 

Donovan et al. revealed a sensitivity of .83 and a specificity of 0.68 for translated 

versions of the DT25. Because of the virtual nature of DT it is especially 

challenging to test the validity, however numerous empirical findings show, that 

DT is comparable with other self-assessment tools25,27. 

The Patient Health Questionnaire-8 (PHQ-8, Appendix 6) is a widely used, 

unidimensional, 8-item depression assessment tool. This from PHQ-9 simplified 

version contains the main time and symptomatic criteria of major depression. 

Kroenke et al. showed significant correlations between DSM-IV scales to 

diagnose depression and PHQ-833. A total score ≤ 4 out of 24 indicates no 

significant depressive symptoms, scores between 5-9 mild depressive 

symptoms, 10-14 moderate, 15-19 moderately severe and 20-24 severe 

symptoms. A cutoff of >10 is recommended based on empirical data for various 

patient groups33,43.  

PHQ - 2 (Appendix 6.) was designed for rapid depression screening in the clinical 

setting44. With only the first 2 items of the PHQ-8 questionnaire (see the section 

above) it focuses on the depression criteria anhedonia and depressed mood. At 

a cutoff score ≥3 out of 6 a specificity of .92 and a sensitivity of .83. for major 

depression were shown. 

The Generalized Anxiety Disorder Scale (GAD - 7, Appendix 7.) is a 7-item 

screening tool for generalized anxiety disorder for the general population. A total 

score ≤ 4 represents no significant anxiety symptoms, scores between 5-9 mild 

anxiety symptoms, 10-14 moderate, 15-19 moderately severe and 20-24 severe 

symptoms. For a cutoff score of 10 out of 24 both specificity and sensitivity 

exceeded .8032,43,45. A cronbach’s alpha of 0.92 was reported. 

GAD - 2 (Appendix, 7.) uses the first 2 items of GAD-7 to focus on the two 

important criteria of anxiety: experiencing severe anxiety/tension and having 

uncontrollable anxious thoughts. A systematic review found acceptable sensitivity 

(.76) and specificity (.81) for a cutoff of ≥ 3 out of 645. 
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Hospital Anxiety and Depression Scale (HADS, copyright at Hans Huber 

Verlag, 2011) is a self-assessment tool to screen physical disorder patients for 

typical vegetative symptoms of anxiety and depression. It contains two subscales 

(HADS-Anxiety and HADS-Depression) with 7 items respectively. The results on 

each subscales are categorized as non-cases (≤7 points out of 46), borderline 

cases (8-10 points) or as definitive cases (≥11 points). Correlations between both 

scales are on average .56, the sensitivity and specificity are for both scales 

approximately .80, Cronbach´s alpha for HADS-A is .83 and for HADS-D .82 29. 

Concerns were repeatedly reported in case of testing patients with somatic 

symptoms, as their results can be false positive. 
Distress of Cancer Patients Questionnaire (FBK - 10, Appendix 8.) is a 10-

item long, simplified version of FBK-23, which was developed to qualify and 

quantify psychosocial strains for cancer patients.27 For a cutoff ≥ 14 out of 50, the 

sensitivity was .81, the specificity .72 compared with HADS. 

Procedure 

The ePOS study was based on an already established routine clinical pathway, 

which was performed daily to monitor and plan psycho-oncological care in the 

cancer center. In the standard process, the health care provider introduced the 

ePOS screening to patients during their treatment in one of the cancer centers. If 

they agreed to participate in the study, their date was recorded for later analysis. 

In this current work only the participants will be referred as patients. 

All patients received a tablet with the screening tool (sociodemographic and 

clinical questionnaire, HSI, SN, displayed in Appendices 1-10.) or in the CDO a 

paper-pencil screening sheet. They had unlimited time to fill the questionnaires. 

The screening was deemed conspicuous, if the HSI discrimination function was 

above 0.3, the patient claimed a subjective need for psychological counselling or 

if both cases were true (s. Figure 2, based on Schaffeler, Pfeiffer, Grischke, 

Wallwiener, Garbe, Zipfel, Teufel 41.). 
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Figure 2. Decision making algorithm for psycho-oncological counselling based on the standard screening. 

In case of conspicuous screening the psycho-oncological service was involved 

and a specialized psychologist offered the affected patients an emergency 

counselling session. If HSI was conspicuous but SN was not, patients were 

automatically informed and offered a short counselling session with information 

about counselling options. The exact pathway has been documented in the 

gynaecological clinics, in other clinics only the results of HSI and SN. Either way, 

the contact has been documented in the patient management platform of the 

University Tübingen (SAP® ECC 6.0 EHP-7 with SAP® HANA 1.0 SPS 12 for 

Healthcare IS-H and Cerner Clinical Modul® i.s.h.med). In specific cancer 

centers additional screening instruments were given to routine screening, either 

in electronical or in paper-pencil format (as shown in Table 3.). If the results in 

those instruments were above the cutoff score, a psycho-oncologist contacted 

the patients for crises intervention. 

The data was stored in ePOS and extracted in a Microsoft Excel file for later 

analysis. After the data collection ended, in this present work further information 

has been gained from SAP. All patients with conspicuous screening results were 

identified and examined, whether they had a counselling appointment 

documented during their inpatient treatment, whether they agreed to the 

counselling or declined it and whether there were follow-up appointments 

documented.  
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Also, a sample of patients with unremarkable screenings was randomly chosen 

and underwent the same data collection. For the random selection of 

approximately 200 of all patients with unremarkable screening, a number of 1 to 

20 was generated by Microsoft Excel and assigned to each patient. Accordingly, 

the following formula was used: ROUND(RAND()*(20-1)+1,0).) Then, using 

RStudio v1.1.463 46 a random number was chosen with the following command: 

"floor(runif(1, min=1, max=20))”. As result, group number 4 with 195 patients was 

chosen for further analysis. The new data was added to Microsoft Excel file and 

after that the file has been completely made anonymous. 

Statistical analyses 

All statistical analyses were completed with Statistical Package for the Social 

Sciences (SPSS®, IBM Corp. Released 2019)47, IBM® SPSS® Statistics for 

Macintosh (macOS Catalina 10.15.5.), Version 26.0. Routledge, NY: IBM Corp. 

All statistical analyses base on the recommendations of SPSS Survival Manual 

(Pallant, 2016)48. First, to understand the connections between distress and 

intrapersonal variables, descriptive statistics were computed for each of the 

cancer centers, sociodemographic, clinical data, counselling related data. 

Second, we performed univariate analyses and analyses of variance to 

understand the dependence between different testing instruments and 

intrapersonal variables. Univariate analyses were calculated between dichotomic 

screening test results (HSI, SN, DT, PHQ, GAD), counselling, counselling 

readiness and the variables cancer centers, sociodemographic and clinical 

groups, using a Chi-squared test for independence with Spearman and Pearson 

correlation coefficients. Between metric tests results of HSI and DT and the other 

variables, Analysis of Variance (ANOVA) with post hoc Bonferroni comparisons 

were performed. Third, receiver operating characteristic curves (ROCs) were 

computed stepwise for each screening instruments’ fixed and redetermined cutoff 

scores (s. Table 3.) on predicting counselling readiness. The correct 

discrimination probabilities were estimated with areas under the curve (AUCs), 

based on Wilcoxon-Mann-Whitney statistics. Fourth, ROCs were performed on 

each screening instrument to estimate the impact of discrimination probabilities 
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when combined with the standard tests HSI + SN. Fifth, Chi-squared tests for 

independency were conducted on HSI, SN and PHQ – 2 such as GAD – 7. ROCs 

and AUCs of aforementioned tests were compared to estimate the differences 

between their prediction accuracy.  

Ethics committee approval 

A study approval application of the ethics committee of the University of Tübingen 

were submitted on the 7th of February 2017 with the title “Rollout des 

elektronischen psychoonkologischen Screenings (ePOS) am Südwestdeutschen 

Tumorzentrum (Comprehensive Cancer Center Tübingen): Einflüsse auf die 

psychoonkologische Versorgung von Patienten mit Krebs”. The votum of 

approval was delivered on the 28th of February 2017 (086/2017BO2). We filed an 

amendment on the 17th of December 2018 for specific changes regarding 

patients’ data for this present work and received the approval for retrospective 

data collection on the 31st of January 2019. 

Hypotheses 

In this current study following hypotheses will be investigated: 

1. Patients’ level of distress differs significantly among the Comprehensive Care 

Centers. 

2. Patients’ sociodemographic data influences their experienced distress level 

and readiness for psycho-oncological counselling. 

3. Patients’ clinical data influences the experienced distress level and readiness 

for psycho-oncological counselling. 

4. Patients with conspicuous screening results consecutively received psycho-

oncological counselling. 

5. The applied screening instruments effectively predicted patients’ readiness for 

psycho-oncological counselling. 

6. The specificity and sensitivity of the core screening test (HSI and SN) can be 

improved by adding other screening instruments. 

7. The short versions of the screening instruments GAD - 2 and PHQ - 2 are 

comparable sensitive and specific as their long versions GAD - 7 and PHQ - 8. 
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3. Results 

Sample 

In total N=7568 measures are available. With some repeated measures M=5732 

patients were screened, 57% of them were female. The average age was 61.17 

years (the youngest patient was only 12 years old, the oldest 94). The age 

distribution was according to the expected incident rates in Germany (s. Figure 

1. and 3.)  

 

Figure 3. Age distribution of all patients at the time of data collection. 

The number of patients in each cancer center is displayed in Figure 4. A 

significant difference in age between the centers was observed, F (2, 1040.887) 

= 68.974, p = .001 at p<.05. Post hoc comparisons using Bonferroni correction 

indicated that the mean age between the Center for Neurooncology (CNO, M = 

52.78, SD = 15.597), the Center for Sarcoma and GIST (CSG, M = 56.02, SD = 

17.941), the Center for Gynaecological Oncology (CGynO, M = 57.94, SD = 

13.537), the Center for Breast Cancer (CBC, M = 58.07, SD = 12.910) and Center 

for Malignant Lymphomas (CML, M = 61.29, SD = 14.994) did not differ 
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significantly. Also, the mean age did not differ significantly between the CML, the 

Center for Head and Neck Cancer (CHNC, M = 62.43, SD = 12.554), the Center 

for Dermatooncology (CDO, M = 62.57, SD = 15.042), the Center for 

Gastrointestinal Oncology (CGO, M = 63.95, SD=12.764), 

 

 

Figure 4. Patients’ frequencies by Cancer Centers. Note: Centers under 10 participants were summerized 

under “Other”. 

the Center for Thoracic Oncology (CTO, M = 66.47, SD = 9.217) and Center for 

Urogenital Cancer (CUC, M = 67, SD = 11.249). Other age differences between 

these two groups appeared significant. 

Screening 

66% of all patients participated in the computer based routine screening, 25% in 

the paper form of the routine screening 9% of the patients screening was either 

not possible or has been rejected. 85% of all the patients completed the 

Hornheider Screening Instrument (HSI), and 87% completed the Subjective Need 

(SN, s. Table 4.). Distress Thermometer (DT) was used for 41% of the patients. 
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34% filled the Generalized Anxiety Disorder Scale (GAD) 2/7 and the Patient 

Health Questionnaire (PHQ) 2. The PHQ8, the Hospital Anxiety and Depression 

Scale (HADS) and the Distress of Cancer Patients Questionnaire (FBK-10) was 

used for less than 1% of the patients. 

Table 4. Frequency of patients performing the screening instruments. 

Screening instrument n % 

Hornheider Screening Instrument (HSI) 4889 85.29 

Subjective Need (SN) 4979 86.86 

Distress-Thermometer (DT) 2336 40.75 

Generalized Anxiety Disorder Scale (GAD2) 1921 33.51 

Generalized Anxiety Disorder Scale (GAD7) 1928 33.64 

Patient Health Questionnaire (PHQ2) 1920 33.47 

Patient Health Questionnaire (PHQ8) 415 .07 

Hospital Anxiety and Depression Scale (HADS) 49 .01 

Distress of Cancer Patients Questionnaire (FBK-
10) 22 .004 

 

Sociodemographic data 

Sociodemographic data has been collected in the CBC, CDO and on the 

radiooncological outpatient ward. Occasionally in the CML, CNO and CGO 

patients completed the questionnaire. In the other centers no sociodemographic 

data has been collected. 

N = 1611 patients declared their civil status: 77.1% of them lived in a partnership 

(in total 66.6% were married), 22.4% did not live in a partnership (6.6% were 

divorced or separated, 7% were widowers). Out of n = 1602 patients 17.4% lived 

alone, 78% lived either with their partner, children or both, 2.8% with their parents, 
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1.9% in institutions or other facilities. Out of n = 1609 patients 80.7% had at least 

one child. Out of n = 1604 patients 30.7% had finished high school or studied, 

29.2% finished secondary school, 35.5% finished elementary school or still 

attended school. Out of n = 1616 patients 39% were employed, 12.2% were self-

employed, 3% were unemployed and 44.8% were pensioners or were unable to 

work. 

Clinical data 

9% of the n = 3412 patients had an either unknown tumour status, or it was not 

recorded by the medical personnel at the time of data collection. 61% had primary 

tumours, 6% had metastases, 4% had recurrent cancer and under 1% had an 

additional secondary tumour. 

N = 1611 patients were asked whether they consumed regularly psychotropic 

medication. 84% answered with no, 10% consumed medication on a daily and 

6% on a regular basis. Out of n = 1611 patients 80% never need psychological 

counselling, 15% used to have and 6% were in psychological treatment at the 

time of study. 
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Hypothesis 1. 

In order to investigate whether patients´ average distress level differs significantly 

between the cancer centers, screening instruments above 40% utilization were 

analysed (HSI, SN, DT, s. Table 4.). Table 5. summarizes the dichotomic 

screening results of each instruments (conspicuous vs. unremarkable) in each of 

the centers. Further, Chi-squared tests for independence were performed to 

examine the relationship between the cancer centers and the screening 

instruments. After a Bonferroni correction for multiple testing a p-value of .02 was 

set. 

The positive-negative ratio differs significantly in the centers. Conspicuous HSI 

results are disproportionally associated with the CGynO, unremarkable screening 

results with CUC, X2(11, N = 4567) = 72.159, p = .001. Also, there is a significant 

relationship between some of the cancer centers and SN. There are 

disproportional associations between positive answers and CGynO and between 

negative answers and CUC, X2(11, N = 4643) = 311.96, p = .001. Further, a 

significant association between some cancer centers and DT was observed. 

Unremarkable screening results related disproportionally with CDO and CUC, 

conspicuous screenings with CGynO, X2(10, N = 2306) = 124.76, p = .001. 

In a second step one-way ANOVAs of the average scores of the discriminant 

function in HSI and DT were performed. Figure 5. displays the mean discriminant 

function scores in each of the centers. The HSI scores were standardized by 

taking their natural logarithm, to meet the assumptions of ANOVA. Mean HSI 

scores differ significantly between the centers, F(11, 4555) = 17.51, p = .001 at 

p<.02. 



Table 5. Comparison between dichotomic screening results of Hornheider Screening Instrument (HSI), Subjective Need (SN) and Distress Thermometer (DT) for each 
cancer center. 

Cancer Center  HSI n (%) 

Chi- squared X2 

SN n ( %) 

Chi-squared X2 

DT n (%) 

Chi-squared X2 Neg. Pos. Neg. Pos. Neg. Pos. 

Dermatooncology (CDO) 1375 (71.8) 540 (21.8) X2 = 72.16 

df = 11 

p = .001 

n = 4567 

 

1855 (94.8) 101 (5.2) X2 = 311.96 

df = 11 

p = .001 

n = 4643 

  

983 (59.5) 668 (40.5) X2 = 124.76 

df = 10 

p = .001 

n = 2306 
Breast Cancer Center (CBC) 

 

544 (59.9) 364 (40.1) 700 (75.3) 229 (24.7) 107 (33.5) 212 (66.5) 

Gynaecological Oncology 
(CGynO) 

 

167 (58.6) 118 (41.4) 222 (74.5) 76 (25.5) 28 (38.4) 45 (61.6) 

Gastrointestinal Oncology 
(CGO) 

 

219 (64.0) 123 (36.0) 280 (81.4) 64 (18.6) 22 (34.9) 41 (65.1) 

Urogenital Cancer (CUC) 279 (76.6) 85 (23.4) 336 (92.1) 29 (7.9) 7 (50.0) 7 (50.0) 

Malignant Lymphomas 
(CML) 

 

106 (65.0) 57 (35.0) 117 (71.8) 46 (28.2) 1 (12.5) 7 (87.5) 

Head and Neck Cancer 
(CHNC) 

 

122 (61.9) 75 (38.1) 

 

161 (80.9) 38 (19.1) 20 (28.2) 51 (71.8) 
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Table 5. (continuation)        

Neurooncology (CNO) 199 (65.5) 105 (34.5)  243 (81.3) 56 (18.7)  30 (36.1) 53 (63.9)  

Sarcoma and GIST (CSG) 
 

21 (58.3) 15 (41.7) 27 (73.0) 10 (27.0) 8 (50.0) 8 (50.0) 

Thoracic Oncology (CTO) 19 (63.3) 11 (36.7) 29 (100) 0 (0) . . 

NET-Center (NET-C) 7 (77.8) 2 (22.2) 7 (70.0) 3 (30.0) 0 (0) 1 (100) 

Other 11 (78.6) 3 (21.4) 12 (85.7) 2 (14.3) 3 (42.9) 4 (57.1) 



 

Figure 5. Mean scores of Hornheider Screening Instrument (HSI) with error bars and cutoff score at 3 for 
each of the cancer centers. 

Post hoc comparisons using Bonferroni correction revealed non-significant 

differences between CDO (M = 2.49, SD = 2.66) and CUC (M = 2.63, SD = 2.47). 

Also, mean scores in CBC (M = 3.44, SD = 2.87), CGynO (M = 3.75, SD = 2.93), 

CGO (M = 3.61, SD = 2.70), CML (M = 3.80, SD = 2.80), CHNC (M = 3.75, SD = 

2.64), CNO (M = 3.7, SD = 2.32) and CSG (M = 4.2, SD = 2.88) did not differ 

significantly. Mean scores between CDO, CUC and the other centers differ 

significantly in each of the cases. 
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Hypothesis 2. 

In order to establish whether there is an effect of sociodemographic data on the 

experienced distress, screening instruments above 40% utiliziation (i.e. HSI, SN, 

DT) were included in the analysis. First, Chi-squared tests were performed on the 

binary screening results. The p-level was set at p ≤ .01 after Bonferroni correction 

for multiple testing. Table 6. displays the results. Age is significantly associated 

with all three screening instruments. Unbalanced correlations are observed 

between conspicuous screenings and younger age in all screening tools. There 

is a significant relationship between gender and all three screening instruments. 

A disproportional association between females and conspicuous screening, was 

observed for all three instruments. The same was found for males and 

unremarkable screening. Further, single patients seemed to have an unbalanced 

relationship for conspicuous screening in HSI and SN, but not in DT. There is a 

significant association between housing situation and HSI, whereas a 

disproportional relationship between single living and conspicuous screening 

results was revealed. There is no relationship between SN, DT and housing 

situation. There is no significant relationship between having children and any of 

the screening instruments. Similarly, no significant relationship was revealed for 

education level and the screening instruments. A significant association was 

established between SN and employment status. An unbalanced relationship 

between employed status and conspicuous screening was indicated. In a second 

step, one-way ANOVAs for mean scores in HSI and DT were performed, as 

shown in Table 7. The HSI scores were standardized by taking their natural 

logarithm, to meet the assumptions of ANOVA. Age groups from 0-10, 11-20, 21-

30, 31-40, 41-50, 51-60, 61-70, 71-80, 81-90 and 91-100 were computed. The 

analysis revealed significant higher HSI scores for the age under than above 60. 

Though, there are no significant HSI differences between the refined age groups 

under 60 (< 40: M = 1.21, SD = .76; 40 – 49: M = 1.25, SD = .76; 50 – 59: M = 

1.19, SD = .78). Same applies for age groups above 60 (60 – 69: M = 1.10, SD 

= .75; 70 – 79: M = 1.05, SD = .77; 80 – 89: M = 1.17, SD = .72, 90 ≤ : M = 1.14, 

SD = .69). For DT the same trends are valid. Women (M = 1.21, SD = .75) had 

significantly higher mean HSI scores than men (M = 1.06, SD = .77). The same 
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observation was implied for DT scores for women (M = 4.46, SD = 2.81) and men 

(M = 3.73, SD = 2.80). Further, single patients reached significantly higher scores 

in HSI (M = 1.29, SD = .70) than espoused patients (M = 1.42, SD = .64). Patients 

who lived alone had as well significantly higher HSI scores (M = 1.42, SD = .66) 

than those who lived with their partner, family or friends (M = 1.28, SD = .70). 



Table 6. Mean score differences of Hornheider Screening Instrument (HSI), Subjective Need (SN) and Distress Thermometer (DT) for sociodemographic data. 

Sociodemographic data 

HSI n (%) 

Chi- squared X2 

SN n (%) 

Chi-squared X2 

DT  n (%) 

Chi-squared X2 Neg. Pos. Neg. Pos. Neg. Pos. 

Age       

   < 60 1468 (65.2) 784 (34.8) X2 = 6.85 

df = 1 

p = .01 

n = 4889 

1841 (80.5) 445 (19.5) X2 = 92.85 

df = 1 

p = .001 

n = 4979 

531 (47.2) 593 (52.8) X2 = 22.70 

df = 1 

p = .001 

n = 2336 

   60 ≤ 1812 (68.7) 825 (31.3) 2427 (90.1) 266 (9.9) 692 (57.1) 520 (42.9) 

Gender       

   Female 1786 (62.5) 1072 (37.5) X2 = 67.85 

df = 1 

p = .001 

n = 4883 

2398 (82.0) 526 (18.0) X2 = 81.83 

df = 1 

p = .001 

n =4973 

641 (47.8) 700 (52.2) X2 = 26.18 

df = 1 

p = .001 

n =2336 

   Male 1493 (73.7) 532 (26.3)  1867 (91.1) 182 (8.9)  582 (58.5) 413 (41.5)  

Civil status       

   In partnership 911 (66.8) 452 (33.2) X2 = 14.69 

df = 1 

p = .001 

n =1585 

1093 (80.3) 268 (19.7) X2 = 6.62 

df = 1 

p = .01 

n = 1581 

218 (36.2) 384 (63.8) X2 = 2.35 

df = 1 

p = .13 

n = 701 
   Single 119 (53.6) 103 (46.4) 160 (72.7) 60 (27.3) 28 (28.3) 71 (71.7) 
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Table 6. (continuation)  

Housing       

  Alone 143 (52.4) 130 (47.6) X2 = 23.02 

df = 1 

p = .001 

n = 1576 

204 (75.3) 67 (24.7) X2 = 3.06 

df = 1 

p = .08 

n =1572 

38 (30.9) 85 (69.1) X2 = .1.27 

df = 1 

p = .26 

n =697 

  With partner/ children / 
parents 

881 (67.6) 422 (32.4) 1041 (80.0) 260 (20.0) 208 (36.2) 366 (63.8) 

Children       

   Yes 852 (66.5) 430 (33.5) X2 = 5.30 

df = 1 

p = .02 

n = 1588 

1026 (80.4) 250 (19.6) X2 = 5.01 

df = 1 

p = .02 

n = 1583 

193 (34.8) 361 (65.2) X2 = .03 

df = 1 

p = .87 

n = 703 

    No 182 (59.5) 124 (40.5) 229 (74.6) 78 (25.4) 53 (35.6) 96 (64.4) 

Education       

   Elementary/ secondary 
school 

 

614 (64.7) 335 (35.3) X2 = .157 

df = 1 

p = .69 

n = 1584 

762 (80.4) 186 (19.6) X2 = 1.71 

df = 1 

p = .07 

n =1432 

160 (34.5) 304 (5.5) X2 = .19 

df = 1 

p = .66 

n =702    High school/ university 
degree 

417 (65.7) 218 (34.3) 490 (77.7) 141 (22.3) 86 (36.1) 152 (63.9) 

Occupational status       

   Self-employed 119 (68.0) 56 (32.0) X2 = 7.14 

df = 3 

p = .07 

n = 1432 

145 (83.3) 29 (16.7) X2 = 23.02 

df = 3 

p = .001 

n = 1428 

30 (41.1) 43 (58.9) X2 = 3.70 

df = 3 

p = .30 

n = 625 

   Employed 355 (67.2) 173 (32.8) 384 (73.0) 142 (27.0) 91 (32.2) 191 (67.7) 

   Unemployed/ pension 451 (63.0) 265 (37.0) 597 (83.5) 118 (16.5) 96 (36.5) 167 (63.5) 

   In school 5 (38.5) 8 (61.5) 9 (69.2) 4 (30.8) 1 (14.3) 6 (85.7)  



Table 7. Mean score differences of Hornheider Screening Instrument (HSI), Subjective Need (SN) and 
Distress Thermometer (DT) for sociodemographic data. Note: HSI scores were normalised with the natural 
logarithms. 

Sociodemographic data HSI, 

M (SD) 

One-way ANOVA, 

F 

DT, 

M (SD) 

One-way ANOVA, 

F 

Age 

   < 40 1.21 (.76) F = 6.49 

p = .001 
SS = 22.51 

n = 4888 

4.34 (2.80) F = 11.05 

p = .001 
SS = 517.91 

n = 2335 

   40 – 49 1.25 (.75) 4.69 (2.82) 

   50 – 59 1.19 (.78) 4.59 (2.86) 

   60 – 69 1.10 (.75) 4.07 (2.71) 

   70 – 79 1.05 (.77) 3.38 (2.76) 

   80 – 89 1.17 (.72) 3.77 (2.82) 

   90 ≤ 1.14 (.69) 3.88 (2.95) 

Gender     

   Female 1.21 (.75) F = 45.48 

p = .001 
SS = 26.12 

n = 4883 

4.46 (2.81) F = 38.77 

p = .001 
SS = 305.63 

n = 2336 

   Male 1.06 (.77) 3.73 (2.80) 

Civil status     

   In partnership 1.29 (.70) F = 6.73 

p = .01 
SS = 3.23 

n = 1585 

5.24 (2.55) F = 2.25 

p = .13 

SS = 14.81 

n = 701 

   Single 1.42 (.64) 5.66 (2.66) 

Housing situation     

  Alone 1.42 (.66) F = 7.19 

p = .01 
SS = 3.46 

n = 1576 

5.37 (2.62) F = .12 

p = .73 

SS = 3.46 

n = 697 

  With partner/ children parents 1.28 (.70) 5.28 (2.56) 

Children     

   Yes 1.29 (.70) F = 4.129 

p = .042 

SS = 1.99 

n = 1588 

5.31 (2.53) F = .02 

p = .89 

SS = .118 

n = 703 

    No 1.38 (.66) 5.28 (2.68) 

Education     

   Elementary / secondary school 1.30 (.70) F = .291 

p = .59 

SS = .14 

n = 1584 

5.34 (2.54) F = .37 

p = .54 

SS = 2.42 

n =702 

   Highs school / university 

degree 

1.32 (.69) 5.21 (2.56) 

Occupational status     

   Self-employed 1.27 (.69) F = .98 

p = .40 

SS = 1.41 

n =1432 

4.75 (2.50) F = 3.17 

p = .02 

SS = 61.51 

n = 625 

   Employed 1.30 (.71) 5.60 (2.53) 

 

   Unemployed / pension 

1.33 (.68) 5.18 (2.58) 

   In school 1.58 (.61) 6.57 (2.15) 
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Hypothesis 3. 

To examine whether clinical data affects the experienced distress, screening 

instruments above 40% utiliziation (i.e. HSI, SN, DT) were included in the 

analysis. First, Chi-squared tests were performed on the binary screening results. 

The p-level was set at p ≤ .02 after Bonferroni correction for multiple testing. Table 

8. summarizes the results. Patients with metastases have a significant higher 

mean score in HSI than patients with not classified tumours. Patients with 

metastases, primary and recurrent tumours scored significantly higher on DT 

than patients with not classified tumours. Patients with daily and occasionally 

psychotropic medication achieved significantly higher scores both in HSI and in 

DT compared to patients with no psychotropic medication. Also, patients who 

attended psychotherapy either in the past or currently, scored significantly higher 

in both HSI and DT in comparison to those, who never had psychotherapy. 

To further investigate the relationship between distress and clinical data, one-

way ANOVAs were performed on standardized HSI and on DT scores (s. Table 

9.). Patients with metastases have a significant higher mean score in HSI than 

patients with not classified tumours. Patients with metastases, primary and 

recurrent tumours scored significantly higher on DT than patients with not 

classified tumours. Patients with daily and occasionally psychotropic medication 

achieved significantly higher scores both in HSI and in DT compared to patients 

with no psychotropic medication. Also, patients who attended psychotherapy 

either in the past or currently, scored significantly higher in both HSI and DT in 

comparison to those, who never had psychotherapy. 

 



Table 8. Mean score differences of Hornheider Screening Instrument (HSI), Subjective Need (SN) and Distress Thermometer (DT) for clinical data. 
Note: data with * have been rounded. 

Clinical data 

HSI n (%) 

Chi- squared X2 

SN n (%) 

Chi- squared X 

DT n (%) 

Chi- squared X2 Neg. Pos. Neg. Pos. Neg. Pos. 

Tumour classification  

   No classification 573 (64.7) 313 (35.3) X2 = 13.75 

df = 4 

p = .01* 

n = 2820 

790 (86.6) 122 (13.4) X2 = 16.62 

df = 4 

p = .001* 

n =2844 

245 (55.2) 199 (44.8) X2 = 23.02 

df = 4 

p = .001 

n =1440 

   Primary 1157 (68.3) 538 (31.7) 1405 (82.9) 289 (17.1) 394 (44.5) 491 (55.5) 

   Metastasis 84 (64.1) 47 (35.9) 100 (76.9) 30 (23.1) 17 (33.3) 34 (66.7) 

   Recurrent 48 (54.5) 40 (45.5) 66 (75.0) 22 (25.0) 13 (18.3) 30 (69.8) 

   Secondary 9 (45.0) 11 (55.0) 15 (75.0) 5 (25.0) 7 (17.9) 10 (58.8) 

Psychotropic medication  

   Never 916 (68.3) 425 (31.7) X2 = 41.34 

df = 2 

p = .001 

n = 1591 

1096 (81.8) 244 (18.2) X2 = 40.24 

df = 2 

p = .001 

n =1586 

224 (37.7) 370 (62.3) X2 = 11.39 

df = 2 

p = .001* 

n =701 

   Daily 77 (47.8) 84 (52.2) 97 (60.6) 63 (39.4) 13 (18.3) 58 (81.7) 

   Occasionally 41 (46.1) 48 (53.9) 64 (74.4) 22 (25.6) 10 (27.8) 26 (72.2) 

Psychotherapy  

  Never 874 (68.6) 400 (31.4) X2 = 36.79 

df = 2 

p = .001 

n = 1592 

1070 (84.3) 199 (15.7) X2 = 99.49 

df = 2 

p = .001 

n = 1586 

213 (38.2) 345 (61.8) X2 = 11.39 

df = 2 

p = .001* 

n = 702 

  In the past 120 (51.9) 111 (48.1) 138 (60.0) 92 (40.0) 27 (25.7) 78 (74.3) 

  Currently in treatment 41 (47.1) 46 (52.9) 49 (56.3) 38 (43.7) 7 (17.9) 32 (82.1) 

       



Table 9. Mean score differences of Hornheider Screening Instrument (HSI), Subjective Need (SN) and 
Distress Thermometer (DT) by clinical data. Note: HSI scores were normalised with the natural logarithms. 

Clinical data 
HSI, 

M (SD) One-way ANOVA F 
DT, 

M (SD) One-way ANOVA F 

Tumour classification  

   No classification 1.15 (.77) F = 6.48 

p = .001 

SS = 14.15 

n = 2820 

4.06 (2.84) F = 7.30 

p = .001 

SS = 230.81 

n = 1440 

   Primary 1.21 (.73) 4.60 (2.80) 

   Metastasis 1.41 (.61) 5.51 (2.68) 

   Recurrent 1.38 (.79) 5.77 (2.66) 

   Secondary 1.63 (.58) 5.41 (3.41)) 

Psychotropic medication  

   Never 1.26 (.69) F = 20.83 

p = .001 

SS = 19.56 

n = 1591 

5.09 (2.56) F = 12.83 

p = .001 

SS = 163.71 

n = 701 

   Daily 1.56 (.67) 6.62 (2.13) 

   Occasionally 1.56 (.68) 5.94 (2.57) 

Psychotherapy 

  Never 1.25 (.69) F = 23.68 

p = .001 

SS = 22.19 

n = 1592 

5.10 (2.56) F = 9.11 

p = .001 

SS = 22.19 

n = 702 

  In the past 1.55 (.64) 5.88 (2.38) 

   Currently in treatment 1.51 (.74) 6.54 (2.30) 
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Hypothesis 4. 

Whether conspicuous screening results were consecutively followed by psycho-

oncological counselling, counselling records in the electronic patients’ files were 

evaluated. For that, patients with missing data about gender, age, treating cancer 

center and multiple screenings were excluded from further analysis. In total 1837 

patients showed conspicuous screening either in HSI or claimed subjective need 

for counselling. After comparing these results with the internal psycho-

oncological list for gynaecological patients, additional 10 patients received 

counselling before participating in the screening process. They were included in 

the further analysis as well. All the 1847 patients’ files were analysed (s. Table 

10.). 67% of this subpopulation were female, the age ranged between 18 and 94 

years with a mean of 59.26 years (SD 14.24). In 58% of the cases there were no  

Table 10. Counselling for patients with conspicuous screening (n = 1847). 

 

 

 

 Counselling records  n % 

 

 No record  1080 58.5 

No records, patient probably already under psycho-oncological supervision 101 5.5 

Record: conspicuous screening is justified 197 10.6 

Record: conspicuous screening is not justified 56 3.0 

Record: a followup appointment was recommended 96 5.2 

Record: a followup appointment was recorded as well 167 9.0 

Record: counselling not possible 44 2.4 

Record: short contact, information about counselling options 106 5.8 
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documented counselling in SAPⒸ. 5% eventually did not need counselling, as 

record showed that they underwent psychological treatment during the study. In 

2% of the cases counselling was not possible (e.g. the patient has already left 

the clinic, language difficulties, cognitive or physical barriers). In total we have 

psycho-oncological recordings for 28% of the patients with conspicuous 

screening. In 11% of these cases the conspicuous screening could be justified, 

that is, patients did wish further counselling or support. For 5% a new 

appointment has been offered but not documented. 9% of the patients met the 

psycho-oncologists more than one time. 6% of the patients received information 

in a short counselling appointment. For 3% the conspicuous screening could not 

be justified. 

Further, 195 patients with unremarkable screening results in both HSI and SN 

were randomly selected as described in the materials section and the counselling 

records were evaluated. 54 % of this subpopulation were female, the average 

age was 63.05 years with a range between 18 and 94 years and SD of 15.15. In 

35 of the cases (17.95 %) there was a record of counselling despite the 

unremarkable screening results. Table 11. shows the evaluation in detail. 

Table 11. Counselling frequencies for patients with unremarkable screening (n = 195). 

 

 Counselling records  n % 

 

 No record  141 72.29 

No records, patient probably already under psycho-oncological supervision 17 8.72 

Record: counselling is justified 16 8.21 

Record: a followup appointment was recommended 7 3.58 

Record: a followup appointment was recorded as well 6 3.08 

Record: counselling not possible 2 1.03 

Record: short contact, information about counselling options 6 3.08 
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The relationship between cancer centers and counselling was investigated with 

Chi-squared tests (Table 12.). There is an unbalanced association between 

counselling and CDO, CGynO, CGO, CML and CHNC. The lack of counselling 

was associated with CGO and CML. 

Table 12. Comparison of counselling frequencies after conspicuous screening results in each of the cancer 
centers. 

Cancer center 

 

Chi- squared X2 Counselling n (%) 

No Yes 

Dermatooncology (CDO) 571 (93.1) 42 (6.9) 
 

X2 = 286.01 

df = 11 

p = .001 

n = 1882 

 

Breast Cancer Center (CBC) 274 (56.6) 210 (43.3) 

Gynaecological Oncology (CGynO) 94 (60.6) 61 (39.4) 

Gastrointestinal Oncology (CGO) 82 (47.4) 91 (52.6) 

Urogenital Cancer (CUC) 69 (67.6) 33 (32.4) 

Malignant Lymphomas (CML) 40 (43.5) 52 (56.5) 

Head and Neck Cancer (CHNC) 50 (54.9) 41 (45.1) 

Neurooncology (CNO) 85 (64.9) 46 (35.1) 

Sarcoma and GIST (CSG) 9 (69.2) 4 (30.8) 

Thoracic Oncology (CTO) 8 (44.4) 10 (55.6) 

NET-Center (NET-C) 3 (60.0) 2 (40.0) 

Other 2 (40.0) 3 (60.0) 

 

For the comparison between sociodemographic data and counselling a p-value 

of p ≤ .01 was set after the Bonferroni correction for multiple testing. The Chi-

squared tests between counselling and civil status, X2(1, N = 751) = 3.96, p = .05, 

housing situation X2(1, N = 748) = 1.59, p = .21, children, X2(1, N = 749) = 3.10, 

p = .08, education, X2(1, N = 315) = .02, p = .88 and employment, X2(3, N = 671) 

= 8.13, p = .04 indicated no significant association between sociodemographic 

data and counselling. With X2(1, N = 2037) = 15.66, p = .001 there is a significant 
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relationship between gender and counselling. There is an unbalanced 

association between men and counselling. 

For the Chi-squared tests between clinical data and counselling a Bonferroni-

adjusted p-value of p ≤ .02 was set. Neither psychotropic medication, X2(2, N = 

753) = 6.63, p = .04 nor psychotherapy, X2(2, N = 753) = 6.64, p = .04 differ 

significantly between their subgroups. Cancer classification is significantly 

associated with counselling, X2(4, N = 2037) = 67.21, p = .001. There are 

unbalanced relationships between counselling and no classification, metastases 

and secondary tumours, just as between the lack of counselling and metastases 

and secondary tumours. 

As Table 12. points out, in some cancer centers conspicuous screening results 

maye not have been followed by counselling. An underlying cause could have 

been the disproportional ratio of outpatients in those centers. In general, for 

outpatients it can be more challenging to organize the needed counselling (e.g. 

difficulties in finding an appointment that fits both the patients and the psycho-

oncologists, as they are only temporarly in the cancer centers). To investigate 

whether outpatients played a role in counselling efficacy, they were excluded 

from further analysis (s. Table 13. in Hypothesis 5.).  
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Hypothesis 5. 
To understand whether the applied screening instruments correctly measured 

patient’s need for counselling, the electronic patients’ files were analysed. All n = 

1847 patients with conspicuous HSI or SN were included. Additional 195 with 

unremarkable screenings were randomly chosen as described in Hypothesis 4. 

The construct validity (i.e. counselling readiness or indication) was labelled as 

correct, if at least one of the screenings was conspicuous and patients accepted 

at least once a counselling appointment. The indication was incorrect, if patients 

rejected the counselling appointment despite of conspicuous screening results or 

there was at least one record of counselling despite of the screening results. 

Unclear counselling needs resulted from imprecise records, documented 

language barriers or patients’ absence. Table 13. displays the relationship 

between counselling and screening (n = 1167 without outpatients). 

Table 13. Counselling records summary. Note1: screening based on Hornheider Screening Instrument and 
/ or Subjective Need. Note2: Outpatient care was excluded from further analysis. 

 

For the gynaecological clinics (CGynO and CBC) detailed information were ad 

hoc automatically collected by ePOS (ePOS-react). The relationships between 

the automatically offered intervention (based on the sreening results) and 

whether counselling occured, were documented in an Excel file. Table 14. 

summarizes the results of the 286 patients. If both HSI and SN indicated need for 

counselling (91 cases), 56% of the patients met with a psycho-oncologist. 21% 

Counselling records n % 

 

Conspicuous screening, counselling record 403 69.1 

Conspicuous screening, patient rejects counselling 39 6.7 

Unremarkable screening, no counselling recorded 74 12.7 

Unremarkable screening, counselling record 45 7.7 

Conspicuous screening, but patient already under psycho-oncological counselling 22 3.8 

No post hoc analysis possible 584 56.0 
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chose information above counselling and 2 % did not wish any interventions. 21 

% of them did not see a psycho-oncologists despite their counselling wish in 

ePOS and a reason for that was not systematically recorded. When HSI indicated 

counselling, but patients answered SN with ‘no’ (112 cases), 76% did not receive 

counselling.11 of those, who wanted to receive informations, ended up having 

counselling and only 1% wanted to meet with a psycho-oncologist. In 48 of the 

cases, when HSI did not indicate the need for counselling, but patients answered 

SN with ‘yes’, 44% received counselling and 35% chose information instead. 

Surprisingly, 32% of the 34 patients with no indication at all chose to receive 

further information, 6% of them wished to meet a psycho-oncologist. 

Table 14. Ad hoc collected correlations between automatically offered interventions, chosen interventions, 
and whether counselling occurred (n = 286). 

 
HSI 
 

SN 
Suggested 
intervention 

Patients’ choice 
POD n (%) 

Yes No 

Yes  

Yes Counselling 

Counselling 51 (56.0%) 19 (20.9%) 

Information 14 (15.4%) 5 (5.5%) 

No intervention 1 (1.1%) 1 (1.1%) 

No Information 
 

Information 12 (10.62%) 10 (8.9%) 

Counselling 1 (0.9%) 2 (1.8%) 

No intervention 3 (2.7%) 85 (75.9%) 

No 

Yes Counselling 

Counselling 21 (43.8%) 7 (14.6%) 

Information 3 (6.3%) 14 (29.2%) 

No intervention 0 (0.0%) 3 (6.3%) 

No No intervention 

No intervention 4 (11.8%) 17 (50.0%) 

Information 8 (23.6%) 3 (8.8%) 

Counselling 1 (2.9%) 1 (2.9%) 

 

 



 48 

In a second step, all the screening instruments were compared whether the 

screening results predicted counselling correctly. To achieve that, only 

unambigous data from the post hoc collection were included in further analysis. 

That is, at least one meeting with a psycho-oncologist was recorded, or records 

distinctively show that patients did not wish counselling when offered. All other 

possibilities (s. Table 10. and 11.) were excluded from this analysis. Further, as 

discussed earlier, outpatients were excluded as well. After that, the mean age in 

the subpopulation changed to 57.88 years with a range between 18-94 (SD 

13.96). Moreover, the ratio of female patients increased to 74%. 

As for the screening tools, HADS and FBK -10 were not included in the analysis 

due to too small sample sizes (n = 3 for HADS). The p-values were Bonferroni 

adjusted to p ≤ .01. The results in detail are offered in Table 15. There is a 

significant relationship between GAD - 7 and the predicted counselling readiness, 

X2(4, N = 261) = 12.72, p = .01. Unbalanced associations were found for rejecting 

the counselling and minimal, just as mild anxiety. Further, there is a connection 

between PHQ - 2 and counselling readiness, X2(1, N = 260) = 10.97 p = .001. A 

disproportional relationship was found for rejecting the counselling and no signs 

of depression. All the other performed Chi-squared tests brought no significant 

relationships between the screening results and counselling readiness (s. Table 

15.) 

In a third step ROC curves were calculated for the screening instruments to 

investigate their ability to predict counselling, under the same conditions as 

mentioned before. Furthermore, outpatients have been excluded from this part of 

the analysis to avoid falsely underestimation of the counselling ratio. HADS and 

FBK - 10 could not be included to the analysis due to small sample sizes (HADS 

= 3, FBK – 10 = 22). As in the standard screening procedure SN was the crucial 

instrument to decide whether counselling was offered (s. Figure 2.), DT, PHQ and 

GAD were always compared to SN. Despite SN not providing fine grained scores, 

the ROC analysis is still a meaningful method to compare its efficacy with the 

other instruments which have continuous scores. Figure 6. displays the results 

for HSI and SN. For a subpopulation of 1107 patients HSI had an Area under the 

curve (AUC) of 0.469 and SN 0.717. These findings are not surprising as  
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Table 15. Comparison counselling readiness by screening instruments. Note1: Outpatient care was excluded 
from further analysis. Note2: Hospital Anxiety and Depression Scale (HADS), Distress of Cancer Patients 
Questionnaire (FBK-10) could not be included in the analysis due to small sample sizes. Note3: with * marked 
data are rounded. 

Screening Instruments Counselling n (%) Chi- squared X2 

 No Yes  

Hornheider Screening Instrument 

   Unremarkable 131 (51.4) 124 (48.6%) X2 = 6.44 
df = 1 
p = .01* 
n = 1131 

   Conspicuous 
528 (60.3) 348 (39.7) 

Subjective Need 

    No 470 (77.2) 139 (22.8) X2 = 199.55 
df = 1 
p = .001 
n = 1125 

    Yes 
183 (35.5) 333 (64.5) 

Distress Thermometer 

Practical problems 

      No problems 682 (58.0) 493 (42.0) X2 = . 
p = . 
n = 1175        ≥1 problems named 0 (0) 0 (0) 

Family problems 

      No problems 664 (58.2) 476 (41.8) X2 = .648 
df = 1 
p = .42* 
n = 1175 

       ≥1 problems named 
18 (51.4) 17 (48.6) 

Emotional problems 

      No problems 640 (58.4) 456 (41.6) X2 = .83* 
df = 1 
p = .36* 
n = 1175 

       ≥1 problems named 
42 (53.2) 37 (46.8) 

Spiritual or religious concerns 

      No problems 670 (58.0) 486 (42.0) X2 = .208 
p = .65* 
df = 1 
n = 1175 

       ≥1 problems named 
12 (63.2) 7 (36.8) 

Physical problems 

      No problems 682 (58.0) 493 (42.0) X2 = . 
p = . 
n = 1175        ≥1 problems named 0 0 

Generalized Anxiety Disorder - 2 

   Unremarkable 246 (58.4) 175 (41.6) X2 = 14.74* 
df = 1 
p = .001 
n = 551 

   Conspicuous 
51 (40.8) 79 (60.8) 

Generalized Anxiety Disorder -7 

   No anxiety 222 (61.7) 138 (38.3) X2 = 26.13* 
df = 4 
p = .001 
n = 554 

   Minimal anxiety 51 (40.8) 74 (59.2) 

   Mild anxiety 15 (36.6)  26 (63.4) 

   Moderate anxiety 9 (40.9) 13 (59.1) 

   Severe anxiety 1 (20.0) 4 (80.0) 
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Table 15. (continuation)  

Patient Health Questionnaire- 2 

   Unremarkable 72 (68.6) 33 (31.4) X2 = 11.366* 
df = 1 
p = .001* 
n = 550 

   Conspicuous 
224 (50.3) 221 (49.7) 

Patient Health Questionnaire- 8 

   No depression 24 (51.1) 23 (48.9) X2 = 4.49* 
df = 4 
p = .34* 
n = 206 

   Minimal depression 43 (48.3) 46 (51.7) 

   Mild depression 19 (38.8) 30 (61.2) 

   Moderate depression 4 (24.0) 12 (75.0) 

   Severe depression 2 (40.0) 3 (60.0) 

 

indication for counselling in HSI always has been followed by the answering of 

SN and the results of SN decided whether counselling is necessary or not. The 

right side of Figure 4 displays the ROC curves for SN and DT for a subpopulation 

of 249. SN shows here an AUC of 0.681 and DT 0.541, SN whereas shows higher 

accuracy at a false positive ratio under 0.2 and at 0.7. Given the binary nature of 

SN, it will never achieve an accuracy above 0.8. Additionally, a combined model 

for SN and DT was computed (s. Hypothesis 6.). 

 
Figure 6. Left: ROC curves of the Hornheider Screening Instrument (AUC = 0.469) and Subjective Need 
(AUC = 0.717) as predictors of counselling (n = 1107). Right: ROC curves of Subjective Need (AUC = 
0.681), Distress Thermometer (AUC = 0.541) and their combined model (AUC = 0.596) as predictors of 
counselling (n = 249). 
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Figure 7. summarises the findings for PHQ – 2 and -8. PHQ -2 had an AUC of 

0.599 for a subpopulation of 549, whereas SN showed 0.735. PHQ – 8 could be 

tested on 206 patients with an AUC of 0.582 and increased false positive 

predictions for central scores. SN had in the same subpopulation an AUC of 

0.691. The combined models of SN and respectively PHQ – 2 and – 8 will be 

presented in the next section (s. Hypothesis 6.). 

For GAD – 2 and GAD – 7 the sample sizes were almost equal (respectively n = 

551 and n = 553). GAD – 2 had an AUC of 0.605 (whereas SN 0.735) and GAD 

– 7 of 0.638 (SN had 0.736). The combined models of GAD – 2 and SN, just as 

GAD – 7 and SN will be described in Hypothesis 6. 

Taken all together, because of the binary nature of SN it will never reach more 

than 0.8 sensitivity. Nonetheless, compared to all other screening instruments it 

shows a clearly higher sensitivity at a false positive ratio of 0.4. 

 

Figure 7. Left: ROC curves of Subjective Need (AUC = 0.735), Patient Health Questionnaire 2, PHQ - 2 
(AUC = 0.599) and their combined model (AUC = 0.663) as predictors of counselling (n = 549). Right: ROC 
curves of Subjective Need (AUC = 0.691), Patient Health Questionnaire 8, PHQ - 8 (AUC = 0.582) and their 
combined model (AUC = 0.606) as predictors of counselling (n = 206).  
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Hypothesis 6. 

To examine whether the specificity and sensitivity of the standard screening 

instruments (HSI and SN) can be improved by adding additional instruments, SN 

was combined with DT, PHQ – 2 / -8 and GAD – 2 / - 7 (s. Figures 6-8.). The 

methods of the analysis were the same as described in Hypothesis 5.  

When combining DT with SN, the AUC of the new model was 0.596, which does 

not improve the ROC curve of SN. The combined model of PHQ – 2 and SN was 

0.663 and here neither seemed to be beneficial for SN. The combination of PHQ 

– 8 and SN showed an AUC of 0.606, which was slightly higher than the AUC of 

of PHQ – 8. At last, both the combined model with SN and GAD – 2 (AUC of 

0.666) and with GAD – 7 (AUC of 0.671) did not bring an increase of AUC 

compared to SN alone. 

 
Figure 8. Left: ROC curves of Subjective Need (AUC = 0.736), General Anxiety Disorder Scale 2, GAD – 2 
(AUC = 0.605) and their combined model (AUC = 0.666) as predictors of counselling (n = 551). Right: ROC 
curves of Subjective Need (AUC = 0.735), General Anxiety Disorder Scale 7, GAD – 7 (AUC = 0.638) and 
their combined model (AUC = 0.671) as predictors of counselling (n = 553). 
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Hypothesis 7. 

To investigate whether the short versions of PHQ and GAD are comparable 

sensitive and specific as their long versions and as the standard screening 

instruments (HSI and SN) Chi-squared tests were performed. Therefore, the 

same procedure was implemented as described in Hypothesis 5 and 6. Results 

regarding the construct validity (i.e. counselling readiness) are offered in Table 

13. Both the short and the long versions of PHQ and GAD had similar or lower p-

values than HSI and SN. For PHQ - 2 and GAD - 7 significant associations with 

counselling readiness were found (s. Hypothesis 5.). 

In a second step, ROC analysis was implemented for both GAD and PHQ (s. 

Hypothesis 5. and 6.). As already described before, neither the short, nor the long 

versions of these tests were beneficial for the sensitivity of SN. However, the 

visual comparison of their ROC curves does not show a significant difference 

between short and long versions either. 
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4. Discussion 

The aim of this current study was not only to evaluate the effectivity and optimize 

the screening tools in the electronical PsychoOncology Screening (ePOS) 

system, but also to identify vulnerable patient clusters with distinct need for 

psycho-oncological care. For that, a retrospective analysis was performed on the 

screening, sociodemographic and clinical data gained from ePOS in the year 

2018. When after conspicuous screening results in Subjective Need (SN) and 

Hornheider Screening Instrument (HSI) the psycho-oncological service was 

involved, their electronical notes were included in this current study. To grant that, 

over 2000 patients files have been read and analysed. Additionally, further 

possibilities to enhance ePOS with other screening instruments were 

investigated. Due to a rather heterogenous, large sample size and regular data 

collection current discoveries are well suited for adaptation in the clinical routine. 

Our analysis revealed significantly different distress levels among the cancer 

centers. Patients with gynaecological cancer types showed the highest levels of 

subjective and objective distress, whereas patients with urogenital and 

dermatological tumours suffered the least from it. These and some further 

findings align to previous research results, e.g. the especially high distress for 

soft tissue cancer and brain tumours, the elevated distress for head and neck 

cancer and lymphomas or the comparable lower distress for breast cancer and 

dermatological tumour types.3,7,12,18 However, our results show two rather 

surprising phenomena. 

First, in the Center for Thoracic Oncology (CTO) screening tools as SN, HSI or 

Distress Thermometer (DT) revealed lower distress ranking than in any of the 

reference studies3,12,40,49. On the one hand, CTO was one of poorest represented 

cancer center with n = 38 patients included in the analysis, which could explain 

these results. On the other hand, since the early 2000’s terminal lung cancer 

treatment underwent significant changes, which induced longer survival times 

and better quality of life for some lung cancer types.50-52 These positive changes 

might be mirrored in decreased distress levels as previously suggested by 

Polanski et al. (2016)49. In the current study we did not differentiate lung cancer 
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types, which could have affected our results. On the other hand, belief in self-

induced cancer (e.g. due to smoking) has been shown to be related to higher guilt 

and shame, such as to lower help-seeking behaviour53,54 Additionally, the high 

variance of distress and small number of patients in CTO allows biases in the 

interpretation of our results. 

Second, the relationship of distress levels between breast cancer and 

gynaecological cancers, which was shown to be identical by both Herschbach12 

and Zabora3, changed. Our results show higher distress for gynaecological 

cancer types than for breast cancer. Interestingly, the same phenomenon has 

been showed by Mehnert et al. (2018)7 and Herschbach et al. (2020)55. As both 

centers were well represented in our dataset, statistical biases are very unlikely. 

The lower distress for CBC might be due to the improved psycho-oncological care 

for breast cancer patients in the last decade, as this trend reflects in previous 

findings too. Furthermore, there is strong evidence that the most important single 

distress is fear of cancer progression.12,55-57 A reduction of disease related fear 

can be evoked by the counselling options, as frequently observed in clinical 

psychotherapy56,58. Strong evidence suggests, that actively asking about the 

subjective need for psycho-oncological treatment, but also just providing 

information about the support options, lead to decreased distress in the 

longterm.40,59 Regarding the treatment policies in CBC, as soon as breast cancer 

patients receive their diagnosis, medical personnel automatically and repeatedly 

presents them a handful of counselling options: self-help groups, psycho-

oncological counselling, mindfulness programs, etc.36,39 In the CBC the decision 

regarding treatment was recorded as well, and it shows, that approximately 75% 

of the patients with conspicuous screening chose further psycho-oncological 

care. More interestingly, half of the patients whose screening turned out to be 

unremarkable, chose treatment or information anyways. These results might 

open a new point of view: they suggest that screenings per se are an important 

part of psycho-oncological counselling, as they motivate patients for structured 

self-reflection. Günther et al. (2021) point out that especially historically 

undervalued groups as e.g. elderly men can profit from routine screenings.37 Our 

results could offer a novel explanation for their findings if we consider, that 
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targeted questions about cancer patients well-being, distress and resources 

could lead patients to realize their deficits and need for support – even if they did 

not consciously noticed them before. 

In addition, progressed treatments and mortality decline for breast cancer can be 

considered as an underlying cause for low distress in CBC.60,61 In the first half of 

the 20th century the classical treatments, such as radical mastectomy and 

radiochemotherapy took toll on both the physical and the mental state without 

convincing results. In the last two decades not only the surgical methods became 

less radical and more aesthetics-orientated, but fine-tuned screening methods, 

targeted hormonal therapies and personalized medicine with gene expression 

analysis improved patients’ well-being and life expectancies.62,63 

At the same time, a clear development of prevention and screening methods in 

gynaecological oncology led to decreasing incident of cervix carcinomas and 

earlier diagnostic of hereditary ovarian cancer64-66. However, therapy options did 

not change drastically: especially in the presence of metastases still radical 

surgery and intensive chemotherapy are recommended to improve the 5-years 

survival chances.67-69 Overall, though these actions generated less 

hospitalization, current inpatient collectives possibly involve more late stages 

carcinomas with poor recovery prospects. Hence, the changed distress level 

order for breast cancer and gynaecological carcinomas seems plausible. It also 

implies that cancer specific distress levels might be characteristic, but they can 

respond to advanced recovery standards. 

Our results on sociodemographic correlates of distress showed higher 

vulnerability and more help-seeking for patients who were younger than 60 years, 

female and spouseless or single living. These findings were congruent to 

previous research results.6,9-13,19,53,55,56,70-72 First, as opposed to the results of 

Ellis et al. (2009) and Lester et al. (2015) we did not find significantly increased 

distress specifically under 40, but rather for under 60. The analyses did not reveal 

significant differences between other age groups either. It is important to note, 

that our sample had an almost identical mean age and standard deviation to 

aforementioned study and the age distribution matched the expectancies for 

cancer incident in Germany (s. Figure 1). Moreover, we found unbalanced age 
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distributions between the cancer centers, most likely given by the nature of 

tumour types15. As specific cancer types tend to occur in a certain age and given 

the nature of their progression they lead to (more or less) distress, which could 

mean that age possibly interacts as a mediator between cancer types and 

distress. 

Second, we found higher distress in case of a reduced close support net, such 

as being spouseless or living alone. Notably, the existence of children did not 

affect the distress level, hence the comparable high average age of the 

participating patients suggests reduced anxiety regarding grownup children. The 

heterogenous average age in the cancer centers could impact these findings as 

well. 

As an additional finding, higher distress levels for women are commonly 

explained with gender-specific social norms, different coping mechanisms and 

communication tools which may benefit higher scores on verbal screening 

tests.72,73 7,9,11,12,72 

Fourth, the applied screening tests seem suitable for a wide range of patients, as 

educational and employment status surprisingly did not impact the distress level. 

However, employed patients claimed more frequently subjective need for 

counselling. Several factors could contribute to these findings (e.g. other 

sociodemographic factors, personality traits, health system infrastructure etc.). 

As in the current study we could not investigate those correlations, the 

interpretations of these results are limited and require further research.  

As for the correlations between clinical data and distress, our findings showed 

higher distress for recurrent cancer types or metastases, for patients who were 

consuming psychotropic medication and for those, who underwent psychological 

treatment currently or in the past. Supporting previous evidence, expectancies 

regarding the tumour status seem to have a large effect on distress.12,14 We found 

that recurrent cancer was correlated to elevated distress, more than secondary 

tumours or even metastases. However, our findings are strongly limited due to 

the naturalistic data collection as clinical data was not recorded systematically by 

trained personnel. Nonetheless, learning experiences with a cancerous disease 

and the related difficulties or else the lack of these might correlate with these 
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findings.6,9,55,74,75 Second, tumours with high tendency of recurrence are 

commonly considered more life-threatening, associated more with a seriously 

impacted health and therapy can be more aggressive than benign tumour 

types6,9,11,74. Thus, it could plausibly result in high distress levels. In addition, it 

stays unclear, whether especially vulnerable patients tend to turn to regular 

psychotropic medication and engage counselling services or rather patients with 

improved self-observing skills detect their elevated distress and try to cure it with 

the best available method from early on.6,11,14,71,75 

An additional goal of the present work was to evaluate the psychometric distress 

screening in clinical routine (ePOS) and its psycho-oncological clinical pathways.  

Approximately for 40% of the patients with conspicuous screening existed a 

recorded contact with psycho-oncologists. At the time of data collection, clinic-

wide screening and the ePOS system was primarily a clinical routine pathway 

and only secondary a research project. Hence, recordings were not systematic, 

and they rather provided supporting information for the psycho-oncologists than 

offered basis for post-hoc studies. We do not have further information about why 

only 40% of the remarkable screenings were followed by psycho-oncological 

contact. Furthermore, we cannot imply for sure, whether the remaining 60% of 

patients did not have contact or the contact was simply not recorded. To properly 

examine this issue, further studies with systematic, clinic-wide recordings are 

needed. (Following the first analysis in this current study, significant changes in 

the psycho-oncological care took place in the CCC. Thenceforth outpatients 

receive systematically information about supportive programs and their routine 

screening is being optimized as well.)  

Another explanation could be, that in the CDO, the most represented cancer 

center patients from same-day-surgery and chemotherapy were recruited. These 

patients were screened just before their treatment and in most of the cases their 

future oncological care took place as an outpatient. This setting complicates the 

follow-up for psycho-oncologists and reduces patients’ interest in counselling. To 

avoid structural biases, outgoing patient have been excluded from further 

analysis. This led to an increased counselling rate of 70%, whereas 7% actively 

rejected counselling. We additionally analysed a randomly selected subgroup 
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with unremarkable screenings. Here we found that later 18% of them underwent 

counselling. 

As already discussed, the received counselling and rejection rates are overall 

comparable with the rates in the CBC, where we know that a quarter of 

conspicuous screenings and positive subjective need was not followed by a wish 

for counselling. Shimizu et al. (2010) showed similar results to ours.76 In their 

study those 25% who did not get further counselling reported, that they received 

sufficient support from their social support net.40 Furthermore, previous findings 

suggest, that the timing of screening might be crucial as well.8,77 Distress, as a 

normal reaction to the cancer diagnoses can be transient and eventually fades 

away with time, but it can become stronger as well.78 Some patients showed 

strong distress before treatment, but they might not have experienced 

overwhelming distress later on and therefore they did not accept counselling. On 

the other hand, a fifth of the patients with unremarkable screening sought help 

later. This is not surprising, as distress is a highly variable concept which not only 

depends on stable factors (e.g. personality traits), but also on momentary internal 

and external influences.6,8,9 Correspondingly, we found a higher rejection rate 

among patients who showed milder signs of anxiety or depression at the time of 

data collection. Salmon et al. (2015) recommends therefore targeted screenings 

in critical moments during the oncological progress instead of pinpointed single 

measurements.59 In the recent study patients have been only screened when 

admitted to the hospital, when distress expected to be at the peak and we have 

no data about the development of their distress. Furthermore, our results indicate 

differences between the amount of counselling appointments in the cancer 

centers. On one hand, tumour-specific malignity and related distress could lead 

to recurrent counselling sessions.79,80 Supporting this explanation, we found 

evidence for a correlation between tumour status and counselling readiness. 

However, as already mentioned, our study’s conclusion is limited regarding 

tumour status. On the other hand, a less reactive counselling emergency system 

might lead to less counselling.40 Especially in CGynO and CBC, where the ePOS 

system was already established, patients are likely to receive counselling. 
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However, in the Center for Gastrooncology (CGO) where routine screening looks 

back at a shorter history, counselling rates are rather low. 

Patients’ true need for psychological support is difficult to measure. In this study, 

we used patients’ counselling readiness as a proxy to it. The current screening 

tests seem not to predict this concept adequately. However, the answers to one’s 

subjective need rather correlated with counselling readiness. Then again, this fits 

Salmon’s59 and van Scheppingen’s40 proposition about a paradigm shift in the 

psycho-oncological screening. They suggest repeated measurements and 

instead of traditional screening instruments to actively query subjective and 

unmet needs. Commonly, psycho(onco)logical screening instruments are 

developed to allocate anxiety, depression and distress. Even if these dimensions 

might be increased, it possibly does not mean that further counselling is 

necessary.59,78,80 Instead, the lack of support in times of high distress (such as 

being spouseless or living alone) seems to have a higher impact on counselling 

readiness.76,80 As Mehnert suggested, alternative treatments to counselling 

should be individually considered: psychoeducation, mindfulness trainings, family 

counselling, prescribing psychotropic medications and antidepresiva.18 Allocating 

the source of distress seems just as important as screening distress itself, as 

different underlying causes behalf different treatment methods. E.g. anxiety can 

be reduced long-lastingly with short interventions, such as short psychoeducation 

sessions, mindfulness interventions, time-limited prescription of psychotropic 

medication and antidepressiva – but all these rapid methods did not have a 

permanent effect on depression, even though regular, long term psychotherapy 

had.79 For that, different screening instruments could be used, as it will be 

discussed in the next section. Alternatively, as previously discussed, repeated 

screenings might be appropriate to precise measurement of counselling need. 

Counselling readiness should be rather understood as a product of high distress 

over a longer amount time and difficulties to find or use a proper coping strategy. 

From the economical point of view, our results indicate that shorter screening 

instruments can complement SN without compromising the predicting value. Of 

course, these results should be treated with caution. Our algorithm for counselling 

was triggered by SN, and this could have led to a strong mediating effect on the 
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other performed tests. In order to exclude such effects, future studies with 

independent triggers are needed. 

Nevertheless, both the short and the long versions of PHQ and GAD were not 

able to produce better predictions of the counselling readiness than HSI. It is still 

plausible to note, that they can be used for ultra-rapid screenings of anxiety and 

depression, whenever resources are not sufficient for longer testing periods. 

Their significance lies in differentiating the underlying cause of distress, which 

can be more efficiently addressed during the counselling. However, the single 

use of one of the tests might not be efficient. As the instruments all measure 

different facets of distress (general distress with DT, specific distress with HSI, 

depression with PHQ, anxiety with GAD), they should be combined for indicating 

counselling offer. 

In summary, our analysis could replicate important findings about cancer-related 

distress in the last decades. We confirmed the importance of social support, age, 

gender and previously measured vulnerability for reduced distress. Changed 

trends in cancer-specific distress suggests regular revisions, as both somatical 

and psycho-oncological treatment developments might permanently decrease 

distress. Yet, distress screening instruments should be carefully used to predict 

patients’ need for counselling. We recommend multiple screenings, as distress 

can change rapidly during treatment. For that, a slightly modified ePOS might be 

beneficial; where the first question regards subjective need and in case of a 

positive answer further instruments are used. (I.e., HSI would be the second and 

not the first question). Because this is a challenging task in clinics’ everyday 

routine, we suggest the use of efficient instruments, which validity is comparable 

with longer well-established tests, like SN; DT, PHQ-2 and GAD-2. Further, we 

recommend the use of multiple tests instead of the use of one single instrument. 

Fortunately, psycho-oncological aspects became more researched, accepted, 

and applied over the last 50 years. Address patients’ fears, anxiety and 

depression is crucial to their long-lasting recovery. With this past study, we could 

offer numerous new aspects, strategies, and considerations to support future 

patients even more efficiently.  
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5. Summary 

Approximately a third of all cancer patients experience strong distress during their 

oncological path. Even more patients’ distress might not even be detected. 

Though distress is not a strictly defined construct, numerous screening 

instruments were developed to allocate patients’ need for support. At the 

University Hospital of Tübingen, an electronical screening tool, ePOS 

(electronical PsychoOncology Screening) triggers the pathway of psycho-

oncological counselling for each cancer patient if needed. In this study we 

intended to evaluate ePOS and at the same time, review sociodemographic and 

clinical correlates of distress. Overall 5732 patients’ data from 2018 of 12 cancer 

centers were included in the descriptive and univariate analyses. Our findings 

support previously established evidence on the correlation between high distress 

and lack of social support, younger age, and female gender, whereas education 

and employment did not affect distress significantly. Besides, we found 

indications that involvement in psychotherapy and psychotropic medication 

intake prior to cancer diagnosis could increase distress. Furthermore, while we 

partly replicated previously reported relationships between distress level and 

cancer types, we also found changed trends for lung cancer, and gynaecological 

cancer types. We assume that novel cancer treatment discoveries and their 

impact on patients’ quality of life is responsible for this shift of distress levels. At 

last, we found that a quarter of all conspicuous screenings were not followed by 

a consecutive counselling appointment. This could partly depend on an 

overrepresented outpatient ratio and the lack of automated pathways. However, 

previous research showed that high distress scores alone not always led to wish 

for counselling. Accordingly, positive answers to subjective need for counselling 

correlated with more psycho-oncological appointments. Therefore, we 

recommend multiple screening, beginning with asking for subjective need. In 

case of positive answer, multiple distress screening instruments should follow, to 

understand the underlying cause. For higher practicability, we suggest the use of 

rapid-screening instruments, which validity is comparable with longer well-

established tests (Hornheider Screening Instrument; Distress Thermometer, 

Patient Health Questionnaire - 2 and Generalized Anxiety Disorder – 2). 
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6. Zusammenfassung 

Etwa ein Drittel aller Krebspatienten leidet während ihrer onkologischen 

Behandlung unter starken Belastungen (Distress). Bei noch mehr Patienten wird 

Distress möglicherweise gar nicht erkannt. Obwohl Distress kein streng 

definiertes Konstrukt ist, wurden zahlreiche Screeninginstrumente entwickelt, um 

den Unterstützungsbedarf von Patienten zu erfassen. Am Universitätsklinikum 

Tübingen wird ein elektronisches Screening-Instrument, ePOS (elektronisches 

Psychoonkologisches Screening), eingesetzt, welches bei Bedarf eine 

psychoonkologische Beratung einleitet. In dieser Studie wollten wir ePOS 

evaluieren und gleichzeitig soziodemographische und klinische Korrelate von 

Distress untersuchen. Insgesamt wurden 5732 Patientendaten aus dem Jahr 

2018 von 12 Krebszentren in die deskriptiven und univariaten Analysen mit 

einbezogen. Unsere Ergebnisse unterstützen die bisherigen Befunde zum 

Zusammenhang zwischen hohem Distress und mangelnder sozialer 

Unterstützung, jüngerem Alter und weiblichem Geschlecht, während 

Bildungsniveau und Berufstätigkeit keinen signifikanten Einfluss auf Distress 

haben. Darüber hinaus fanden wir Hinweise darauf, dass die Teilnahme an einer 

Psychotherapie und die Einnahme von Psychopharmaka vor der Krebsdiagnose 

den Distress erhöhen können. Zudem konnten wir teilweise die bereits etablierten 

Zusammenhänge zwischen dem Ausmaß an Distress und der Krebsart 

replizieren, fanden aber auch veränderte Trends bei Lungenkrebs und 

gynäkologischen Krebsarten. Wir vermuten, dass neue Therapieansätze und ihre 

Auswirkungen auf die Lebensqualität der Patienten für diese Verschiebung der 

Distresswerte verantwortlich sein könnten. Schließlich haben wir festgestellt, 

dass bei einem Viertel aller auffälligen Screenings kein Termin für eine 

weiterführende Beratung vereinbart wurde. Dies könnte zum Teil auf eine 

Überrepräsentation ambulanter Patienten und das Fehlen vollautomatisierter 

Arbeitsabläufe zurückzuführen sein. Frühere Untersuchungen haben jedoch 

gezeigt, dass hohe Distresswerte allein nicht immer zu einem Beratungswunsch 

führen. So korrelierten positive Antworten auf den subjektiven Beratungsbedarf 

mit mehr psychoonkologischen Konsultationen. Wir empfehlen daher ein 

mehrstufiges Screening, beginnend mit der Frage nach dem subjektiven Bedarf. 
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Bei positiver Beantwortung der Frage sollten mehrere Screeninginstrumente 

folgen, um die zugrunde liegende Ursache zu verstehen. Um die 

Durchführbarkeit zu erhöhen, schlagen wir die Verwendung von schnellen 

Screeninginstrumenten vor, deren Validität mit länger etablierten Tests 

vergleichbar ist (Hornheider Screening Instrument; Distress Thermometer, 

Patient Health Questionnaire - 2 und Generalized Anxiety Disorder - 2). 
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Appendix 2. 

Subjective Need in ePOS. 
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Appendix 3. 

Hornheider Screening Instrument conspicuous, but unremarkable Subjective 

Need in ePOS. 
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Appendix 4. 

Distress Thermometer in ePOS. 
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Appendix 5. 

Distress Thermometer Problems in ePOS. 
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Appendix 6. 

Patient Health Questionnaire (2 and 8) in ePOS. 
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Appendix 7. 

Generalized Anxiety Disorder (2 and 7) in ePOS. 
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Appendix 8. 

Distress of Cancer Patients Questionnaire in ePOS. 
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Appendix 9. 

Sociodemographic and clinical data questionnaire in ePOS. 
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Appendix 10. 

Informed consent in ePOS. 
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