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ABSTRACT
Aim: To compare prevalence rates of mental disorders in patients with cancer and general popula-
tion controls.
Method: In two stratified nationally representative surveys, the 12-month prevalence of mental disor-
ders was assessed in 2141 patients with cancer and 4883 general population controls by the standar-
dized Composite International Diagnostic Interview (CIDI). We determined odds ratios (ORs) to
compare the odds for mental disorders (combined and subtypes) in cancer patients with age- and
gender-matched controls.
Results: The 12-month prevalences rate for any mental disorder was significantly higher in patients
with cancer compared to controls (OR 1.28, 95% CI 1.14–1.45). Prevalence rates were at least two
times higher for unipolar mood disorders (major depression: OR 2.07, 95% CI 1.71–2.51; dysthymia: OR
2.93, 95% CI 2.13–4.02) and mental disorders due to a general medical condition (OR 3.31, 95% CI
2.32–4.71). There was no significant elevation for anxiety disorders overall (OR 0.95, 95% CI 0.81–1.11).
Mildly elevated prevalence rates emerged for post-traumatic stress disorder (OR 1.57, 95% CI
1.11–2.23) and social phobia (OR 1.57, 95% CI 1.07–2.31), while specific phobia (OR 0.82, 95% CI
0.67–1.00) and agoraphobia (OR 0.49, 95% CI 0.33–0.73) were significantly less frequent in cancer.
Conclusions: While elevated depression rates reinforce the need for its systematic diagnosis and treat-
ment, lower prevalences were unexpected given previous evidence. Whether realistic illness-related
fears and worries contribute to lower occurrence of anxiety disorders with excessive fears in cancer
may be of interest to future research.
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Introduction

High levels of subjective distress, psychiatric symptoms, and
mental disorders are documented in patients with cancer
[1–3]. Living with a life-threatening disease may lead to an
increased psychosocial burden as individuals confront a var-
iety of stressors throughout the disease trajectory [4]. Some
tumors and treatments have been linked to neuropsychiatric
mechanisms that underlie depression and anxiety [5]. While
many patients experience relevant yet non-pathological
symptoms of distress, exposure to cancer-related stressors
may substantially increase the risk for mental health prob-
lems [6]. The diagnosis of a mental disorder is not only asso-
ciated with a significantly reduced quality of life, but has
also been linked to treatment non-adherence and critical
health behavior in patients with cancer [7].

The extent to which mental disorders are more prevalent
in patients with cancer compared to controls is however dif-
ficult to evaluate from the current literature. Evidence from

large health claims databases indicates a significantly
increased clinical incidence of first-onset mental disorders
after cancer [8–11]. Depending on the time interval under
study, the risk for any mental disorder compared to controls
ranged from 6.7 in the first week after diagnosis to 1.7 in the
first year after diagnosis.

While the aforementioned studies analyzed clinical diag-
noses made on occasion of treatment in medical and mental
health care facilities, survey studies have used structured
diagnostic interview schedules to determine the presence of
mental disorders in patients with cancer vs. controls. A large
international study showed a significant 1.4-fold increase in
12-month prevalence rates of any mood or anxiety disorder
in 357 patients with cancer compared to 64,657 cancer-free
individuals [12]. In another large recent survey, Mallet et al.
[13] compared 12-month prevalence rates of subtypes of
mental disorders in 1300 patients with cancer and 35,009
general population controls. In this study, the prevalence
rates did not differ significantly for all mental disorders
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combined, while odds ratios (ORs) ranged remarkably in size
and direction across mental disorder types.

The current evidence regarding the risk for mental disor-
ders in patients with cancer vs. controls relies predominantly
on registered routine clinical diagnoses although standar-
dized diagnostic interview assessments are more reliable
[14]. Moreover, the potential variation of risks in cancer vs.
controls or aggregate prevalence rates is underinvestigated.
The risk might be higher for affective and lower for anxiety
and substance-related mental disorders [9,13]. While it has
been established that, within cancer populations, younger
and female individuals are more distressed [15], it is not clear
whether this pattern exceeds the same effect in the general
population were mental disorders are also more frequent in
those groups. The results for early vs. advanced disease and
tumor sites are mixed. This study aimed to

a) compare the prevalence rates of mental disorders in
patients with cancer and age- and gender-matched con-
trols and

b) explore prevalence rates in disease-related and socio-
demographic subgroups of cancer patients compared to
age- and gender-matched controls.

The prevalence data for both samples have been pub-
lished [16–18], this study focuses on the systematic age and
gender-matched comparison of prevalence rates in
both samples.

Methods

Participants and procedures

We analyzed data from two nationwide epidemiological
studies. Cancer patients were recruited in a multicenter
cross-sectional study from the following treatment settings:
oncological inpatient clinics at acute care hospitals, special-
ized outpatient cancer care facilities, and inpatient cancer
rehabilitation centers across Germany between July 2008 and
December 2010 [16,19]. Sampling was stratified according to
the frequency of tumor entities in Germany to establish a
representative sample of cancer patients. Exclusion criteria
were the following: age younger than 18 or older than
75 years, severe cognitive or physical impairment, and lan-
guage barrier. No exclusion criteria regarding time since
diagnosis were applied. The research ethics committee of the
local medical association in each study center approved
this study.

After providing written informed consent, all participants
were screened with the Patient-Health-Questionnaire-9 (PHQ-
9). Patients with sum scores � 9 were further assessed by a
standardized diagnostic interview for mental disorders.
Patients with sum scores < 9 were randomly assigned to the
interview. Out of 5889 eligible cancer patients, 4020 (68%)
participated in the study. See Mehnert et al. [16] for a flow-
chart illustrating participation across screening arms. In total,
2141 patients completed the CIDI-O and were analyzed in
this study. We adjusted for the oversampling of patients
screened � 9 on the PHQ-9 by applying the according
design weights in all analyses.

General population controls were analyzed from the men-
tal health submodule of the German National Health
Interview and Examination Survey for Adults (DEGS1-MH).
The DEGS1 recruited individuals aged 18–79 years from local
population registries between November 2008 and
December 2011 using a two-stage stratified random sam-
pling procedure. Sampling was stratified for age, gender, and
geographical location. Detailed information about the DEGS1
and DEGS1-MH design, sampling strategy, and representativ-
ity is available from Scheidt-Nave et al. [20] and Jacobi et al.
[21]. The DEGS1-MH received ethical approval from the
research ethics board of the Technical University Dresden.
Out of 6,028 DEGS1 participants eligible for DEGS1-MH, 4483
completed the full DEGS1-MH survey including the CIDI.
Design weights were applied to account for different proba-
bilities of participation in different strata.

We determined a physically healthy subgroup of the gen-
eral population sample by excluding all DEGS1-MH partici-
pants with the following diagnosed chronic health
conditions present in the last 12months: chronic musculo-
skeletal, cardiovascular, gastrointestinal, neurologic, allergic,
thyroid, or lower respiratory tract diseases, cardiometabolic
conditions, and cancer. The presence of these chronic health
conditions was assessed as part of the DEGS1 procedures by
a standardized physician-administered computer-based
health interview and examination, standardized measure-
ments, and laboratory tests [20]. N¼ 990 (22%) individuals in
the general population sample were physically healthy and
had none of the assessed chronic health conditions.

Measures

The 12-month prevalence of mental disorders was assessed
by the standardized computer-assisted Composite
International Diagnostic Interview (CIDI). The diagnostic
assessment was done upon recruitment and thus included
patients at various time intervals since first cancer diagnosis.
The following mental disorders were covered in the cancer
as well as the general population sample: disorders due to
general medical condition (F06.x); mood disorders: mania
and bipolar I disorder (F30.1, F31.1), hypomania and bipolar
II disorder (F30.0, F31.0), major depressive episode (F32.1/.2),
dysthymia (F34.1); anxiety disorders: agoraphobia with panic
disorder (F40.01), panic disorder without agoraphobia (F41.0),
generalized anxiety disorder (F41.1), social phobia (F40.1),
any specific phobia (F40.2), posttraumatic stress disorder
(F43.1); somatoform disorders: pain disorder (F45.4), soma-
tization disorder (F45.1); anorexia (F50.0), bulimia (F50.2),
alcohol abuse (F10.1), alcohol dependence (F10.2), and nico-
tine dependence (F17.2).

Statistical analysis

We firstly merged the prevalence data from both samples
into one dataset. We then calculated a single design weight
by combining both samples’ design weights, scaled to a
mean value of 1. We used propensity scores to adjust the
age and gender distribution in the general population
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sample to match the age and gender distribution in the can-
cer sample [22,23]. To establish this matched distribution
of age and gender in both subsamples, we calculated the
propensity score (q, predicted probability) in the design-
weighted data using the cancer sample as a reference popu-
lation. The propensity score was calculated using a binary
outcome logistic regression model that predicted the prob-
ability for each participant to be assigned to the cancer sam-
ple (1) vs. the general population sample (0) based on the
predictors age, gender, and the interaction age � gender.
The interaction term was employed to account for the high
frequency of specific age and gender combinations in the
cancer sample. The resulting propensity score was then
applied to the combined unweighted data set by assigning
each participant in the cancer sample a weight of 1 and
each participant in the general population sample a weight
of q/(1 � q) [23]. We further rescaled the propensity score
weight to have a mean value of 1.

We then calculated the prevalence rates for all assessed
mental disorders in the propensity score weighted data set.
ORs were calculated to determine the odds for mental disor-
ders in cancer patients compared to age, gender, and age �
gender-matched general population controls. We calculated
an analogous analysis comparing cancer patients with the
physically healthy subgroup of the general population sam-
ple. We further calculated prevalence rates for any mental
disorder by demographic and disease-related subgroups of
the cancer sample and compared them with according

prevalence rates in matched controls. We used SPSS version
26 (SPSS Inc., Chicago, IL, USA).

Results

Table 1 shows demographic and disease-related characteris-
tics of the cancer sample before weighting. The mean age of
the general population sample was M¼ 51.4 (SD ¼ 16.4),
52.2% were female. Sample characteristics after weighting
are shown in Table S1.

Figure 1 shows that the 12-month prevalences rate for
any mental disorder was significantly higher in patients with
cancer compared to age and gender-matched controls (OR
1.28, 95% CI 1.14–1.45). Patients with cancer showed moder-
ately elevated prevalence rates for mental disorders due to a
general medical condition (OR 3.31, 95% CI 2.32–4.71) and
unipolar mood disorders including dysthymia (OR 2.93, 95%
CI 2.13–4.02) and major depression (OR 2.07, 95% CI
1.71–2.51), as well as pain disorder (OR 1.98, 95%
CI 1.50–2.61).

Comparison of prevalence rates for anxiety disorders
yielded a complex pattern. For all anxiety disorders com-
bined, there was no significant difference between patients
with cancer and matched controls (OR 0.95, 95% CI
0.81–1.11). For subtypes of anxiety disorders, prevalence
rates showed significant, but small deviations between the
cancer and general population samples. While post-traumatic
stress disorder (OR 1.57, 95% CI 1.11–2.23) and social phobia
(OR 1.57, 95% CI 1.07–2.31) were significantly more frequent
in cancer patients, specific phobia (OR 0.82, 95% CI
0.67–1.00), and agoraphobia (OR 0.49, 95% CI 0.33–0.73)
were significantly less frequent in cancer. Alcohol depend-
ence was also significantly less frequent in cancer (OR 0.41,
95% CI 0.24–0.70).

Figure 2 compares prevalence rates for any mental dis-
order in subgroups of cancer patients and age and gender-
matched controls. Although younger, female and patients
with head and neck, kidney/urinary tract, and breast cancer
showed elevated prevalence rates compared to controls (ORs
1.33–1.57), most of the respective ORs were not significant
due to small sample sizes in subgroup analyses. There was
also no difference between early stage and metastasized
cancer: the prevalence rates were similarly increased com-
pared to controls in both groups. Although the pattern was
largely similar for mood disorders (Supplement Figure S1),
patients with lung and pancreatic cancer showed a non-sig-
nificant increase of prevalence rates compared to controls
when only mood disorders were considered, and decrease
when only anxiety disorders were considered (Supplement
Figure S2).

Results were largely similar when prevalence rates of
mental disorders in patients with cancer were compared to
physically healthy (no diagnosis of a chronic medical condi-
tion) individuals from the general population (Supplement
Figure S3). There was a larger difference for mental disorders
due to a general medical condition compared to the healthy
subsample (cancer vs. general OR 3.31, cancer vs. healthy OR
6.37) and nicotine dependence (cancer vs. general OR 1.00,

Table 1. Demographic and disease-related characteristics of the cancer sam-
ple, unweighted (n¼ 2141).

n %

Age, mean (SD) 57.6 (11.1)
<40 years 128 6.0
41–69 years 1681 78.5
�70 years 332 15.5

Sex
Male 1038 48.5
Female 1103 51.5

Tumor site
Breast 442 20.6
Prostate 318 14.9
Colorectal 293 13.7
Lung 189 8.8
Female genital organs 183 8.5
Hematologic cancers 170 7.9
Stomach/esophageal 85 4.0
Kidney/urinary tract 74 3.5
Head and neck 67 3.1
Bladder 54 2.5
Pancreas 52 2.4
Malignant melanoma 34 1.6
Other 180 8.5

Disease stage
Curable/unclear 1639 76.6
Incurable 502 23.4

Time since first diagnosis, mean (SD) 25.4 (46.3)
<12months 1108 60.9
12–24months 224 12.3
>24months 487 26.8

Treatment setting
Inpatient 932 43.5
Outpatient 640 29.9
Rehabilitation, inpatient 569 26.6
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95% CI 0.82–1.22, cancer vs. healthy OR 0.61, 95%
CI 0.47–0.79).

Discussion

To the best of our knowledge, this is the largest study so far
comparing prevalence rates for mental disorder subtypes in
patients with cancer vs. matched controls using standardized
diagnostic interview assessments in nationally representative
samples. Our result of a 1.3-fold increased prevalence rate in
patients with cancer is in line with previous studies showing
a 1.4–2.2-fold higher risk for a mental disorder when mood,
anxiety, and stress reaction disorders were studied com-
bined [11,12,24].

Depending on the type and subtype of mental disorder,
we found higher or lower prevalence rates among patients
with cancer compared to controls. A compared to the pre-
sent two to three times higher rate for unipolar depression,
similarly increased risk one year after diagnosis has been
found in some earlier studies [8,9,11,24], while others
reported a smaller ratio of 1.7 [10,12]. The significantly lower
prevalence rates in this study for some anxiety disorders
(agoraphobia and simple phobia) were unexpected given
previous studies [9] showing 1.5–2 times higher rates of anx-
iety disorders in cancer [9,12,24]. One exception is the study
of Mallet et al. [13] showing no significant difference for all
anxiety disorders. As discussed further below, the dominance

of realistic illness-related fears over excessive fear or worry in
the context of a life-threatening disease might have contrib-
uted to partially lower prevalence rates of anxiety disorders,
although we do not have sufficient data in this study to sub-
stantiate this assumption. The present mildly increased rate
of PTSD is in line with a recent systematic review [25].

We found lower rates of substance use disorders in cancer
patients compared to controls, similar to earlier studies
[13,26]. As Mehnert et al. [16] discussed, this may be due to
the small percentage of patients with alcohol- and tobacco-
associated tumors according to the stratified cancer sample,
interview reporting bias, or substance cessation after cancer.
We found a three times higher rate of mental disorders due
to a general medical condition. To our knowledge, there is
no earlier study comparing this type of disorder in cancer vs.
controls so far. The risk increase may reflect discussed patho-
physiological effects of cancer and its treatment [5]. Notably
pain disorder, defined by persistent severe pain not suffi-
ciently explainable by the cancer or another underlying med-
ical condition, was also two times more frequent in cancer
patients. Complex chronic pain is frequent in cancer survi-
vors, and might be associated with a higher risk for pain dis-
order when untreated [27].

Subgroups were too small to substantiate tendencies of
greater vs. lower prevalence rate increases compared to con-
trols in different age groups and cancer types. The overall
pattern was largely similar to earlier studies with greater
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Figure 1. Comparison of mental disorder prevalence rates in patients with cancer (n¼ 2141) vs. age and gender-matched general population controls (n¼ 4483).
Prevalence rates in controls were weighted based on propensity score-matching. Matching accounted for age, gender, and age� gender interaction. 12-month-
prevalence rates were assessed. �p < .05, ��p < .01, and ���p < .001.
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prevalence rate increases compared to controls among
female and younger patients and lower or no prevalence
rate increases in male or older patients [8–10]. Cancer may
exacerbate known vulnerability factors in these groups [4].
Receiving a cancer diagnosis at a young age may also be
associated with more substantial life disruption; female
patients may report distress more openly [1]. The pattern in
patients with incurable, and relatedly lung and pancreatic
cancer, is yet worthwhile of future investigation. It might
tend toward lower prevalence of anxiety disorders compared
to the general population. It might be hypothesized that
anxiety disorders, defined by inadequate fears, are less fre-
quent among individuals who are confronted with realistic
death-related fears [28].

The elevated 12-month prevalence rate for unipolar
depression strengthens the need for systematic diagnosis,
treatment, and follow-up of depression in patients with can-
cer as shown effective through for example integrated

collaborative care programs [29]. In a substantial proportion
of cancer patients with a diagnosed mental disorder, a his-
tory of this disorder before the diagnosis of cancer has been
reported, ranging from 40% for major depression to 77% for
PTSD and 90% for specific phobia [13]. Taking elevated
depression rates in patients with cancer together with its
heterogeneous clinical presentation, adequate treatment
reflecting individual patients’ supportive and mental health
care needs remains challenging [30]. As systematic evidence
for specialized treatments for cancer-related depression is
limited [31,32], further investigation of potential depression
subgroups with varying cancer-related or other psychopatho-
logical mechanisms may contribute intervention
development.

As a limitation to our study, bias may have occurred by
analyzing data from two separate studies. However, the
analogous computer-assisted assessment procedure supports
comparability of the data. Our results do further not reflect
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Figure 2. Prevalence rates for any mental disorder (without nicotine dependence) in patients with cancer vs. age and gender-matched controls by demographic
and disease-related subgroups. Each medical subgroup (e.g., breast cancer) is compared with accordingly matched non-cancer controls, i.e., breast cancer patients
(left column) are compared with female controls of matching age (right column). Prevalence rates in controls were weighted based on propensity score-matching.
Matching accounted for age, gender, and age� gender interaction. 12-month-prevalence rates were assessed. �p < .05, ��p < .01, and ���p < .001.
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recent changes to the DSM. Adjustment disorders were not
included in the study because they were not assessed in the
general population sample. Comparing the 12-month preva-
lence rates of adjustment disorder in the present cancer
sample of 11.1% [18] with that of 2.3% in a Swiss study in
older adults [33], an increase compared to controls is likely.
The samples’ heterogeneity regarding time since diagnosis,
disease phase, and tumor stage limits conclusions about
mental disorder occurrence in response to potentially chal-
lenging events over the cancer trajectory including diagnosis,
treatment, survivorship, and recurrence. We did also not
study the impact of hormonal treatments on mental health.
Yet, the stratified cross-sectional design provides a represen-
tative overall estimate of mental disorder prevalence rates in
cancer. Comparing the 4-week-prevalence rates of mental
disorders in cancer vs. controls would have provided a more
precise picture but was not possible due to lack of according
data in the general population sample.

Conclusion

Results strengthen the need for systematic diagnosis and
treatment of depression in cancer. Generalized conclusions
about the extent of mental health burden across other types
of mental disorders remain difficult. Further research is
needed to enlighten the yet inconclusive pattern for anxiety
disorders and substance use disorders. The contribution of
realistic illness-related fears and worries to lower occurrence
of anxiety disorders with excessive fears in cancer may be of
interest in this regard.
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