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Abstract  

Background: In older patients with cancer, depression is difficult to assess because of its 

heterogeneous clinical expression. The 4-item version of the Geriatric Depression Scale (GDS-4) is 

quick and easy to administer but has not been validated in this population. The present study 

was designed to test the diagnostic performance of the GDS-4 in a French cohort of older 

patients with cancer before treatment. 

Methods: Our cross-sectional analysis of data from the Elderly Cancer Patient cohort covered all 

patients with cancer aged ≥70 and referred for geriatric assessment at 2 centres in France 

between 2007 and 2018. The GDS-4’s psychometric properties were evaluated against three 

different measures of depression: the geriatrician’s clinical diagnosis (based on a semi-structured 

interview), the 4th edition of the Diagnostic and Statistical Manual of Mental Disorders, and a 

cluster analysis. The scale’s sensitivity, specificity, positive and negative likelihood ratios, and 

area under the receiver operating characteristic curve (AUROC) were calculated. 

Results: In a sample of 2293 patients (median age 81 years; women: 46%), the GDS-4’s sensitivity 

and specificity for detecting physician-diagnosed depression were respectively 90% and 89%. The 

positive and negative likelihood ratios were 8.2 and 0.11, and the AUROC was 92%. When 

considering the subset of patients with data on all measures of depression, the sensitivity and 

specificity values were respectively ≥90% and ≥72%, the positive and negative likelihood ratios 

were respectively ≥3.4 and ≤0.11, and the AUROC was ≥91%. 

Conclusion: The GDS-4 appears to be a clinically relevant, easy-to-use tool for routine depression 

screening in older patients with cancer. 
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Implications for Practice 

Considering the overlap between symptoms of cancer and symptoms of depression, depression 

is particularly difficult to assess in older geriatric oncology and depression is associated with poor 

outcomes; there is a need for a routine psychological screening. Self-report instruments like the 

4-item version of the Geriatric Depression Scale (GDS-4) appears to be a clinically relevant, easy-

to-use tool for routine depression screening in older patients with cancer. Asking 4 questions 

might enable physicians to screen older patients with cancer for depression and then guide them 

towards further clinical evaluation and appropriate care if required. 
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MAIN TEXT 

INTRODUCTION 

In Europe, there were an estimated 4.3 million new cases of cancer in 2018, of which 2.5 million 

(60%) occurred in people aged 65 and over 1. Several studies have suggested that depression is 

associated with poor outcomes in patients with cancer. For example, depression in patients with 

advanced non-small cell lung cancer was associated with poor quality of life, a poor prognosis, 

and poor treatment adherence 2. Depression is also reportedly associated with a longer hospital 

stay for patients with colorectal cancer 3. Moreover, depression was found to be associated with 

worse survival in older patients with cancer 4–7. The higher mortality rate might be partially 

explained by a delayed diagnosis, poorer quality of care, and/or poor treatment adherence 8,9. 

Furthermore, depression is frequent in older patients with cancer, and the completed suicide 

rate is higher in older adults than in young adults 10. According to a recent meta-analysis, the 

pooled prevalence of depression in patients with cancer ranged from 8% to 24% but differed 

according to the type of instrument, the type of cancer, and the treatment phase 11.  

Depression is particularly difficult to diagnose in older patients with cancer 12. Firstly, the overlap 

between symptoms of cancer and symptoms of depression leads to diagnostic uncertainty 13. 

Secondly, diagnosis is more problematic in older people in general, for whom depression is more 

frequently associated with physical symptoms 14. Older people also might report depressive 

symptoms differently, compared with younger adults 15. For these reasons, standard diagnostic 

criteria might not apply to all clinical situations - especially when some criteria can be attributed 

to cancer or its treatment (such as sleep disorders, poor appetite, and lack of energy) rather than 

to depression per se 16–18. 

A geriatric assessment (GA) is a multidimensional process for guiding treatment decisions in 

older patients with cancer. Potential impairments in several domains are evaluated. The 
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screening of depression is a part of the GA and is recommended by the International Society of 

Geriatric Oncology 19. 

Many tools have been developed for depression screening in various settings. In older patients, 

several self-report instruments for measuring depression have been validated; they include the 

Hospital Anxiety and Depression Scale (HADS), the Center for Epidemiologic Studies–Depression 

scale (CES-D), and the 15-item Geriatric Depression Scale (GDS-15). Other scales have been 

validated in patients with cancer, including the Brief Symptom Inventory-18 (BSI-18) and the CES-

D 20. The GDS-15’s psychometric properties were estimated in a single study with a small number 

of patients in a palliative care setting, and the mean age was not reported 20,21. To the best of our 

knowledge, only one study has screened for depression specifically in older patients with cancer; 

it used the GDS-15, the HADS, and the CES-D 22. The HADS consisted of 14 items that assess 

depression and anxiety symptoms and have been especially selected not to be biased by a 

comorbid non-psychiatric condition such as cancer in order to be reliable in the context of 

patients hospitalized in a general hospital; the CES-D with 20 items has been designed to be used 

in the community and thus included more somatic symptoms of depression (such as fatigue or 

poor appetite). 

The Geriatric Depression Scale (GDS) is widely used 23 among patients with cancer and older 

adults. The 30-  and 15-item versions of the GDS are the most frequently used 24. Unlike the CES-

D scale or the DSM criteria, the GDS-15 focuses on psychological symptoms (e.g. sadness, 

feelings of hopelessness) less likely to be biased by the symptoms of a comorbid cancer. Given 

that a comprehensive GA requires the evaluation of several multidisciplinary domains (including 

depression), its administration is time consuming 19. Shorter versions of the GDS have therefore 

been developed for ease and simplicity of administration 25. A four-item French version (the GDS-

4) has been developed and validated 26.  In addition of being short, the GDS-4 consisted of the 
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assessment of 4 symptoms of depression, without any somatic symptom contributing to help the 

patrician to specifically screen depression in older patient with cancer in routine clinical practice. 

Aims of the study 

The objective of the present study was to evaluate the diagnostic performance of the French 

GDS-4 in a population of older subjects with cancer (overall and by tumour site and metastatic 

status).  
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MATERIALS AND METHODS 

Study design and population 

The Elderly Cancer Patient (ELCAPA) study is a prospective open cohort study that includes 

consecutive inpatients and outpatients aged 70 or older with histologically documented solid or 

haematological cancers. Before the treatment was decided, patients were referred by an 

oncologist, radiotherapist, surgeon or other specialist to the geriatric oncology clinics of 19 

university medical centres or cancer centres in the greater Paris urban area of France. 

Informed consent was obtained from all patients before inclusion in the ELCAPA cohort, and the 

study protocol was approved by an independent ethics committee (CPP Ile-de-France I, Paris, 

France; reference: mai 2019-MS121). The cohort study was registered at ClinicalTrials.gov (NCT: 

02884375).  

In the present study, patients were included from January 2007 to February 2018 in two 

university medical centres: Cochin Hospital (Paris, France) and Mondor Hospital (Créteil, France). 

The symptoms of depression were systematically and comprehensively analyzed. The present 

study was a cross-sectional analysis of the cohort’s inclusion data. 

 

Data collection 

At inclusion, data on age, sex and cancer-related characteristics (tumour site and metastatic 

status) were recorded. After a multidisciplinary team meeting, the cancer treatment strategies 

were also recorded. The multidimensional GA was performed by geriatricians with expertise in 

oncology. Symptoms of depression were not assessed with standardized questions (as would be 

the case in a structured interview) but were among the clinical features that physicians had to 

systematically search for and report in a standardized medical report form, including the four 

binary items of the French GDS-4 (Table 1) and other symptoms corresponding to the DSM-IV 

criteria for a major depressive episode (see below). Data were abstracted by an independent 
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research assistant. This multidimensional GA also included an evaluation of general health status, 

comorbidities (according to the Cumulative Illness Rating Scale for Geriatrics [CIRS-G]), functional 

status (Activities of Daily Living [ADL], nutritional status (weight loss, defined as the loss of ≥5% 

of bodyweight in the previous month or ≥10% of bodyweight in the previous 6 months), body 

mass index [BMI], and the Mini Nutritional Assessment [MNA] score), cognitive status (the Mini-

Mental State Examination [MMSE] score), and psychological and social variables (the primary 

caregiver, support at home, and the presence or absence of a circle of family and friends). 

Medication use (including the number and classes of antidepressant) were recorded. 

 

Endpoint 

The endpoint was the presence of clinical depression at the time of the GA. In view of the 

complexity and heterogeneity of depressive symptoms in older patients with cancer 14, 

depression is difficult to diagnose. We therefore defined three different measures of depression 

in order to examine the robustness of the GDS-4’s estimated diagnostic performance. 

Firstly, we considered the diagnosis of clinical depression made by the physician at the end of the 

GA. This was a pragmatic measure in a real-life setting; the physician judged the plausibility of 

attributing each depressive symptom to depression rather than to cancer or cancer treatment.  

Secondly, we considered eight of the nine DSM-IV criteria for a major depressive episode: the 

two criteria that patient must have  were either depressed mood or loss of interest or pleasure, 

and the six other criteria were significant weight or appetite changes, sleep disturbances, 

psychomotor agitation or retardation, fatigue or loss of energy, a feeling of worthlessness, and 

suicidal ideation. Cognitive complaints were not considered as being specific enough to flag up 

depression in our sample of older participants with cancer. Major depression was defined as the 

presence of at least five criteria, with at least depressed mood or loss of interest or pleasure 

(Appendix 1). 
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The third measure was based on a latent class analysis (LCA) - a method that can be used to 

identify homogeneous classes of patients. Our team has developed an LCA for identifying 

depressed older patients with cancer 4. The LCA’s indicators include psychological symptoms like 

sadness (self-reported or assessed by a clinician), anhedonia (feeling empty or blunted positive 

affect), negative thoughts (feelings of worthlessness or hopelessness), and anxiety. The LCA also 

include somatic symptoms such as insomnia, fatigue, decreased appetite, pain complaints, and 

gastrointestinal symptoms. In the present study, five classes of depressive symptoms were 

identified: “somatic only”, “paucisymptomatic”, “severe depression”, “mild depression” and 

“demoralization” 4. We considered that “severe depression” was the third measure of 

depression. 

In the DSM-IV-based and LCA-based definitions of severe depression, missing data on depressive 

symptoms reduced the sample size. Accordingly, to ensure consistent results, we repeated the 

primary analysis (using the diagnosis of clinical depression made by the physician) in the subset 

of participants with full data. 

 

Tests 

The French GDS-4 comprises four items with binary answers (“yes” or “no”; Table 1) and has 

been validated 26. In line with the literature, depression was defined as a score of 1 or more out 

of 4 26. 

 

 

Statistical analyses 

Study results were reported according to the Standards for Reporting of Diagnostic Accuracy 

Studies 27. 
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Categorical variables were expressed as the frequency (percentage), and quantitative variables 

were expressed as the mean ± standard deviation (SD) or the median [interquartile range (IQR)]. 

We estimated the frequency of depression according to each of the three endpoints, together 

with the corresponding 95% confidence interval (CI). 

For each of the three measures, we estimated the sensitivity, specificity, positive predictive value 

and negative predictive value for the diagnosis of a major depressive episode. The geriatrician’s 

clinical diagnosis was evaluated in the entire sample, and the two other measures were 

evaluated in the subsets with data. Positive and negative likelihood ratios were also calculated, 

and the area under the receiver operating characteristic (ROC) curve (AUROC) was estimated. 

The 95%CI was calculated for each measure. Furthermore, we conducted the same analyses by 

tumour site and metastatic status. 

For the geriatrician’s clinical diagnosis at the end of the GA, we assessed factors associated with 

false positive (FP) and true negative (TN) results by comparing the two corresponding 

populations to identify patients being wrongly screened as depressed. We used the same 

strategy to search for factors associated with false negative (FN) and true positive (TP) results to 

identify profile of patients who were missed by GDS-4 screening. Hence, we first conducted a 

univariate analysis. Variables that were statistically significant (p<0.20) in the univariate analysis 

were included in a multivariate model. 

The threshold for statistical significance was set to p<0.05, and all tests were two-tailed. 

Statistical analyses were performed with Stata software (version 15.0, StataCorp, College Station, 

TX, USA) and RStudio software (version 1.0.136 and the pROC package, RStudio, Inc.; RStudio 

Team (2018). RStudio: Integrated Development for R. RStudio, Inc., Boston, MA URL 

http://www.rstudio.com/). 
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RESULTS 

Diagnostic performance of the GDS-4 in the overall population 

A total of 2651 patients were included, of whom 358 had missing data for the clinical evaluation 

of depression by the physician and/or the GDS-4 (Figure 1). Among the remaining 2293 patients, 

the median [IQR] age was 81.2 [77.2 – 85.4], 45.8% were women, 30.2% were inpatients, 94.6% 

had a solid tumour, and 51.3% had metastatic cancer. According to the geriatrician’s clinical 

diagnosis, the prevalence of depression was 29%. The characteristics of the study population are 

summarized in Table 2. 

We evaluated the diagnostic performance of the GDS-4 in the population of 2293 patients. The 

sensitivity and specificity were respectively 90% [87.5% – 92.2%] and 89% [87.4% – 90.5%], the 

positive and negative likelihood ratios were respectively 8.2 [7.12 – 9.44] and 0.11 [0.09 – 0.14), 

and the AUROC was 91.9% [90.6% – 93.2%]. 

 

Diagnostic performance of the GDS-4 in the populations with full data on the clinical, DSM-IV-

based and LCA assessments. 

Data on the clinical, DSM-IV-based and LCA-based measures of depression was available for 830 

patients (Figure 1). The median [IQR] age was 80.3 [76.6 – 84.7], 48% of the patients were 

women, 36% were inpatients, 90.8% had a solid tumour, and 49.8% had metastatic cancer. When 

compared with the excluded study population, these latter were significantly older (median age 

[IQR]: 81.8 [77.5-85.9], p<0.001), less inpatients (30.1%, p=0.003), more likely to be taking 

antidepressant medication (respectively 24.8% and 13.8% in the subset of 830 patients, p<0.001) 

and to have lost weight (respectively 34.0% and 22.3% in the included population, p=0.003). 

The frequency of depression varied according to the measure of depression; it was 25% for the 

physician’s evaluation, 5.1% according to the available DSM-IV criteria, and 20% for the “severe 

depression” class in the LCA. 
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The GDS-4’s diagnostic performance according to each measure of depression is summarized in 

Table 3. The AUROC was 91.9% [89.6% – 94.3%] for clinical depression, 91.0% [87.5% – 94.4%] for 

a major depressive episode according to the DSM-IV, and 95.8% [94.1% – 97.5%] for the “severe 

depression” class in the LCA. The ROC curves are shown in Figure 2. 

Figure 3 shows the French GDS-4’s sensitivity and specificity as a function of the tumour site 

(colorectal, upper digestive tract, stomach and pancreas, breast, prostate, urinary tract, other 

cancers, and hematologic malignancies) and metastatic status. For clinical depression, the 

sensitivity was at least 83% and the specificity was at least 76%. For metastatic cancer, the 

sensitivity was 89.0% [81.2% – -94.4%] and the specificity was 88.1% [83.4% – 91.9%]. Lastly, for 

non-metastatic cancer, the sensitivity was 86.9% [75.8% – 94.2%] and the specificity was 87.2% 

[82.7% – 90.9%]. 

The comparison of characteristics between TN patients (patients with a negative GDS-4 result 

and no depression) and FP patients (patient with a positive GDS-4 result and no depression) is 

shown in Appendix 2. Relative to TN patients, FP patients had significantly worse scores on 

dependency scales (ADL and iADL) and Eastern Cooperative Oncology Group performance status 

(ECOG-PS) and a greater prevalence of falls in the previous 6 months, malnutrition (MNA score 

<17), inpatient status, and living alone at home. There was no significant differences between 

the TN and FP groups in terms of age, sex, adequacy of social support, cancer site, history of 

physician-diagnosed depression, BMI, and the MMSE score.  As some variables were correlated 

(ADL, iADL and ECOG-PS scores, and living alone at home), we created a composite variable from 

on the two variables that we considered to be the most relevant (iADL score and living alone at 

home). In the multivariate analysis, a CIRS-G score >12 was independently associated with FP 

status (adjusted odds ratio (aOR) [95%CI] = 1.54 [1.11 – 2.14], p = 0.009). Considering the 

composite variable, not living alone with an iADL score < 8 (aOR = 2.21 [1.29 – 3.80]) and living 
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alone at home regardless of the iADL score (aOR = 2.74 [1.61 – 4.69]) were also independently 

associated with FP status (p = 0.001). Because a very small sample size of FN (n=66) patients in 

our study, the comparison between FN and TP was not performed.  
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DISCUSSION 

The GDS-4 performed well for the detection of depression in older patients with cancer. For the 

three different measures of depression, the sensitivity was at least 90.2% and the specificity was 

at least 71.6%. The positive and negative likelihood ratios were 3.4 or more and 0.11 or less, 

respectively, and the AUROC was 91% or more. 

These values are better than those described in a recent systematic review and meta-analysis of 

the diagnostic accuracy of the short-forms GDSs in a population aged 55 or over 28. Two studies 

25,29 found sensitivity values between 85% to 93% and specificity values between 53% to 63% in 

older patients without cancer. Van Marwijk and colleagues (1995) reported on a different GDS-4 

(i.e. featuring 4 of the 15 GDS items but not exactly the same ones as studied here) 30. In a 

sample of 586 patients studied in nine general practices in the Netherlands, the GDS-4’s 

sensitivity and specificity were 61% and 72%, respectively. 

These differences should be interpreted with regard to the items included in the French GDS-4, 

only two of which are also present in the English GDS-4 (“Do you feel that your life is empty?” 

and “Do you feel happy most of the time?”). A recent study assessed depression in 201 older 

patients with breast and prostate cancer 22. The investigators evaluated the sensitivity and 

specificity of three self-report instruments (the GDS-15, the HADS, and the CES-D) and used the 

Structured Clinical Interview for DSM-IV-TR as the diagnostic reference for depression. Using the 

published cut-off score of 5 for the GDS-15, the sensitivity was 67% and the specificity was 88%. 

With a cut-off of 4 (the best cut-off according to a ROC curve analysis and Youden’s index), the 

sensitivity was 83% and the specificity was 78%. The sensitivity and specificity were respectively 

67% and 85% for the HADS-D and 83% and 89% for the CESD-R. In cancer care, it is now 

recommended to screen for distress in routine and tools such as the Distress Thermometer have 

been developed, which consisted of a single item with a 0 (no distress) to 10 (extreme distress) –

point Likert scale 31. Despite being short and easy to use in routine, the Distress Thermometer 
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only evaluated global distress, which is frequently explained by anxiety, without exploring 

specific aspects of depression such as like sadness or feeling of an empty life. The GDS-4, in 

addition to be a brief scale, is less likely to be confounded by anxiety and may better capture 

depressive symptoms that are specifically associated with suicide risk such as hopelessness. 

Independent factors associated with FP status were living alone at home (regardless of the iADL 

score), not living alone at home but with iADL score <8, and a CIRS-G score >12. According to a 

qualitative study on differences between non-depression 32, subsyndromal depression and 

depression in older people (based on the GDS-15), it appeared that a decline in bodily functions 

was considered to be a normal part of the aging process. However, this decline can also be a 

consequence of diseases like cancer. It is important to identify the profile of patients who may be 

wrongly screened as depressed to avoid inappropriate treatment. 

Screening for depression is important not only because depression is common and 

consequential, but also it is treatable. Although evidence regarding the effectiveness of 

antidepressants in older patients with cancer is weak 33, Sharpe and al. highlighted the 

effectiveness of a collaborative and multicomponent treatment program for major depression in 

cancer patients 34.The present study had several strengths. Firstly, we used three measures of 

depression (based on different methods) to evaluate the GDS-4’s diagnostic performance; the 

concordance between the three sets of results highlighted the study’s robustness. One of the 

three methods was an LCA, which can be used to assess diagnostic performance in the absence 

of a “gold standard” 35. Considering the measure of depression based on LCA, a latent class 

(labelled as “no depression/somatic only”) was defined by a high probability of somatic 

symptoms of depression and a low probability of psychological symptoms of depression and only 

the latent class “severe depression” was considered as indicating the presence of depression, 

thus optimizing the specificity of the diagnosis 4. Similar results were found whatever the 

measure considered. We also showed that prevalence differed across theses three measures, 
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reinforcing the hypothesis that it is difficult to diagnose depression with certainty, especially in 

older patients with cancer. Secondly, the present study is (to the best of our knowledge) the first 

to have evaluated the diagnostic performance of a short self-report instrument in the screening 

of depression in older patients with cancer. Lastly, the study population comprised 830 patients; 

this is more than in the majority of diagnostic studies evaluating short-form GDSs 28 and 

therefore provides more precise estimations 36.  

The study also had some limitations. The senior geriatricians were not blinded to the results of 

the GDS-4 when they performed the semi-structured interview. This might have led to 

incorporation bias and the overestimated of both sensitivity and specificity 37. Furthermore, the 

lack of a gold standard meant that the frequency of depression varied according to the measure 

used. The differences in the prevalence of depression across the three measures used in the 

present study were expected, especially the lower rate obtained with the DSM-IV criteria. To be 

considered as a DSM criteria, a symptom should not be better explained by a comorbid 

condition, as cancer. Physician may have not considered fatigue or loss of appetite, resulting in a 

more specific but less sensitive diagnosis. In addition, a minimal number of symptoms is 

required, including at depressed mood and or loss of interest or pleasure. In contrast, the LCA 

was not based on a minimal number of symptoms and even considered symptoms that are 

frequent in older patients with depression but not used as diagnostic criteria in the DSM (i.e. 

pain complaints and gastrointestinal symptoms). The intermediary rate observed with the 

clinician assessment could be explained by the fact that clinicians did exclude symptoms likely to 

be explained by cancer but did not rely on a minimal amount of symptoms to make a diagnosis, 

with greater emphasis on the most specific ones, such as negative thoughts. Moreover, the 

excluded population and the included population differed in several respects, which suggests the 

potential presence of selection bias. Lastly, cultural differences as well as the fact that the French 

GDS-4 and the English GDS-4 only share two items out of four may limit the generalizability of 
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our results. Regarding cultural differences, they may partially account for the relatively higher 

prevalence of depression among older individuals in France than in other high-income countries 

38. For instance, it has been shown that the level of self-reported happiness is lower in French 

than other European citizens, whereas this is not the case of immigrants in France. Moreover, 

native French people tend to report lower levels of happiness than other expatriates in Europe 

39. However, we are not aware that cultural and mental attitudes that would be unique to French 

people could qualitatively affect the way they experience and report depressive symptoms. 

Indeed, the differences between the items included in the French GDS-4 and the English GDS-4 

are more likely to result from differences in the methodology used to develop these two 

instruments. Specifically, in the process of selecting the best four items, the external validity of 

the French GDS-4, as well as its sensitivity and specificity were assessed against an abridged form 

of a French self-report inventory on depressive symptomatology, the QD2A 40, which is not 

available in English 26. 

 

CONCLUSION 

The French GDS-4 appeared to be a relevant, quick-to-administer tool. Despite some differences 

between the English and French GDS-4 scales, the selected items appear to adequately capture 

certain psychological symptoms of depression (e.g. anhedonia). There is a need for a routine 

psychological screening in geriatric oncology. Given that a lack of time may prevent a rigorous 

diagnostic assessment of depression, self-report instruments like the GDS-4 might be useful, 

quick-to-administer screens for depression. Asking 4 questions (rather than 15 or 30) might 

enable physicians to screen more people for depression and then guide them towards further 

clinical evaluation if required. Patients with a positive screening test can be referred to a 

psychiatrist in order to confirm the diagnosis and consider appropriate care. 
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The present results indicate that the French GDS-4 is a relevant tool for screening for depression 

in older patients with cancer. 
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FIGURES 

Figure 1. Patient flow-chart 

* Physician diagnosed depression, major depressive episode according to the DSM-IV and latent 

class « severe depression » 

 

Figure 2 ROC curves of GDS-4 according to the 3 measures of depression (n=830) 

Abbreviations: AUROC, area under the ROC curve; DSM-IV, Diagnostic and Statistical Manual of 

Mental Disorders (4th version) 

 

Figure 3. Histogram showing sensitivity and specificity for the GDS-4 considering a depressive 

episode based on geriatrician interview, according to type of cancer and metastatic status 

(n=830) 
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TABLES 

Table 1. The French GDS-4 

 

 

 

  

 

  

The French GDS-4  

1 Do you often feel discouraged and sad? (no/yes, 0/1) 

2 Do you feel that your life is empty? (no/yes, 0/1) 

3 Do you feel happy most of the time? (yes/no, 0/1) 

4 Do you feel that your situation is desperate? (no/yes, 0/1) 
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Table 2. Patient characteristics (n=2293) 

Characteristics N (%) 

Age in years 

  >80 

Median [IQR] 

 

1330 (58.00) 

81.17 [77.20 – 85.35] 

Female sex 1049 (45.75) 

Inpatient status  692 (30.18) 

Living alone at home (n=2289) 868 (37.92) 

Inadequate social support (n=970) 213 (21.96) 

Cancer site 

Colorectal 

Upper digestive tract, stomach, pancreas 

Breast 

Prostate 

Urinary tract 

Other (lung, gynaecological, face, skin…) 

Haematological malignancies 

 

409 (17.84) 

398 (17.36) 

330 (14.39) 

284 (12.39) 

365 (15.92) 

384 (16.75) 

123 (5.36) 

Metastasis (n=1954) 

M0 

M1 

Mx 

 

890 (45.55) 

1002 (51.28) 

62 (3.17) 

Depression  

History of physician-diagnosed depression 

(n=965) 

135 (13.99) 

Ongoing treatment with an antidepressant 

medication (n=954) 

140 (14.68) 

Number of other daily medications (n=931) 

≥5 

Median [IQR] 

 

632 (67.88) 

6 [4-8] 
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Geriatric assessment: GDS-4 ≥1 776 (33.84) 

ADL score (n=2290) 

<5.5 

Median [IQR] 

 

672 (29.34) 

6 [5-6] 

iADL score (n=2171) 

<8 

Median [IQR] 

 

1412 (65.04) 

6 [3-8] 

Total CIRS-G score (n=2159) (median [IQR]) 13 [9-17] 

History of falls in the previous 6 months 

(n=2256) 

688 (30.50) 

BMI in kg/m² (n=2242) 

<21 

Median [IQR] 

 

389 (17.35) 

24.7 [21.9-27.9] 

Weight loss† (n=797) 186 (23.34) 

MNA score (n=2209) 

<17 

Median [IQR] 

 

398 (18.02) 

22.5 [18.5-25.5] 

MMSE score (n=1991) 

<24 

Median [IQR] 

 

502 (25.21) 

27 [23-29] 

ECOG-PS (n=2290) 

0-1 

2 

3-4 

Median [IQR] 

 

1129 (49.30) 

486 (21.22) 

675 (29.48) 

2 [1-3] 

Abbreviations: ADL, activities of daily living; iADL, instrumental ADL; CIRS-G, Cumulative Illness Rating Scale for 

Geriatrics; BMI, body mass index; MNA, Mini Nutritional Assessment; MMSE, Mini Mental State Examination; ECOG-

PS, Eastern Cooperative Oncology Group performance status; IQR, interquartile range 

† Weight loss was defined as the loss of ≥5% of bodyweight in the previous month or ≥10% of bodyweight in the 

previous 6 months 
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Table 3 Diagnostic performance of the GDS-4, according to the three measures of depression 

(n=830) 

Measure Clinical depression 
Major depressive episode 

according to the DSM-IV 

Latent class « severe 

depression » 

Depression prevalence (%, [95%CI]) 25 [22-27.7] 5.1 [3.7-6.8] 20 [17.0-22.6] 

Sensitivity (%, [95%CI]) 90.2 [85.3-93.9] 97.6 [87.4-99.9] 97 [93-99.0] 

Specificity (%, [95%CI]) 87.1 [84.2-89.6] 71.6 [68.3-74.7] 84.1 [81.1-86.8] 

PPV (%, [95%CI]) 69.4 [63.5-74.9] 15.5 [11.3-20.4] 60 [53.8-65.9] 

NPV (%, [95%CI]) 96.5 [94 .6-97.8] 99.8 [99.0-100.0] 99.1 [97.9-99.7] 

LR+ (%, [95%CI]) 6.97 [5.66-8.58] 3.43 [3.04-3.87] 6.09 [5.11-7.27] 

LR- (%, [95%CI]) 0.11 [0.07-0.17] 0.03 [0.00-0.23] 0.04 [0.02-0.09] 

AUROC [95%CI] 91.93 [89.57-94.29] 90.96 [87.51-94.41] 95.79 [94.1-97.47] 

Abbreviations: PPV, positive predictive value; NPV, negative predictive value; LR+, positive likelihood ratio; LR-,  

negative likelihood ratio; AUROC,  area under the ROC curve 

 


