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Pain is a common symptom in cancer patients, restricts daily life activities and reduces

survival time. Identification of sociodemographic, medical and psychological correlates

of pain among cancer patients in Germany could help identify subgroups most in need of

pain management. In this multicenter, epidemiologic cross-sectional study, we assessed

pain prevalence and severity, quality of life (QoL) and psychological distress in a sample

of 3,745 cancer patients across all tumor entities. In total, 37.9% patients suffered from

cancer-related pain and 56.1% suffered from non-specific pain. Younger, female, less

educated and unemployed patients reported pain more frequently and more severe

pain (p < 0.001). Pain was associated with distress, depression, anxiety, QoL, tumor

stage (p < 0.001), and time since diagnosis (p = 0.012). Pain assessment and pain

management should be a routine part of cancer treatment and cancer survivorship

care plans.
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INTRODUCTION

Pain is common among cancer patients and it is one of the most feared symptoms of cancer.
Prevalence studies have demonstrated that pain still affects 37–64% of cancer patients (1, 2). Pain
is caused by tissue damage produced by the cancer and by treatment-related toxic or traumatic
damage to the neural structures (3). Pain can persist after treatment or emerge several months
or even years after treatment. Sixty-nine percent of cancer patients who experience pain have
reported that pain restricts their daily life activities and 32% reported that they feel so bad they
want to die (1). Moreover, studies show that pain in cancer patients remains under-estimated
and under-treated (4–8). The negative impact of pain on overall survival has been demonstrated
for prostate cancer and is suspected for several other types of cancer (9–11). A large meta-
analysis by Quinten et al. (12) found that pain was a prognostic factor for shorter survival, in
addition to sociodemographic and clinical factors. Presumably, self-reported pain gives additional
information on how far the cancer has progressed and has therefore complementary predictive
value to sociodemographic and clinical variables.

Pain prevalence and severity vary considerably, depending on socio-demographic and medical
characteristics: Patients with head and neck, lung and breast cancer suffer more often from pain
than patients with prostate cancer (13). A female inclination toward greater pain sensitivity has
been reported while others found no gender differences (14). Many studies found that older cancer
patients report pain less frequently than younger patients (15).
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Multiple studies also showed that a cancer diagnosis results
in increased levels of distress, depression and anxiety, especially
in younger cancer patients and even years after diagnosis (16–
19). This psychological burden further increases when patients
also suffer from pain and perception of pain is in turn impacted
by psychological distress (20–22). Psychological distress and pain
affect patients’ capability to cope with cancer and burdensome
treatment consequences which leads to reduced quality of life
(QoL) (23, 24).

Pain has been assessed in several studies in specific cancer
populations, such as breast cancer and head and neck cancer
patients (23, 25, 26) and in long-term survivors of childhood
cancer (27). Mao et al. (28) conducted a large population-
based study to assess symptom burden, including pain, in cancer
patients. However, to our knowledge, no studies have been
carried out during the last decade to investigate pain prevalence
and severity and their association with sociodemographic,
medical and psychological factors in a large sample across all
tumor entities. Assessing pain in a heterogeneous sample of
cancer patients with the same instrument will allow to compare
pain prevalence and severity between groups of cancer patients
with regard to sociodemographic and clinical characteristics.
Identification of sociodemographic, medical and psychological
correlates of pain among cancer patients could help identify
subgroups most in need of pain management. Additionally,
pain assessment will be differentiated into cancer-related pain
(CRP) and non-specific pain (NSP) in order to explore potential
differences. To our knowledge, this has never been investigated so
far. The results will potentially contribute to explaining the large
variations in findings with regard to pain in cancer patients.

The purpose of this study was (1) to estimate the prevalence
and severity of pain in a large representative sample of cancer
patients in Germany, (2) to evaluate differences in demographic
and medical characteristics between patients with and without
pain, and (3) to investigate the associations between pain and
distress, anxiety, depression and QoL in this population.

MATERIALS AND METHODS

Study Design
In this multicenter, epidemiologic cross-sectional study,
adult cancer patients were consecutively enrolled from acute
care hospitals, outpatient cancer care facilities, and cancer
rehabilitation clinics in Germany from 2007 to 2011. We used a
proportional stratified random sample based on the nationwide
incidence of all cancer diagnoses in Germany (29). In this form
of stratified random selection, each stratum is represented in
the sample in the same proportion as in the population. The
University Medical Center Hamburg-Eppendorf coordinated
this study. Other participating study centers were the University
Medical Centers of Freiburg, Heidelberg, Leipzig, andWürzburg.
The ethics committees of all participating centers approved the
study protocol. All participants provided written, informed
consent. The full study protocol has been published previously
(30, 31).

Patients
Patients with a confirmed diagnosis of a malignant tumor, aged
18–75 years and who were able to speak and read German,
were eligible for this study. The exclusion of patients older than
75 years is due to the age limited validity of the Composite
International Diagnostic Interview (CIDI) for the Assessment
of Comorbid Mental Disorders in Oncology Patients (CIDI-O).
Exclusion criteria were the presence of severe physical, cognitive,
and/or verbal impairments that interfered with patients’ ability to
give informed consent.

Measures
Sociodemographic information was collected through use of a
standardized self-report questionnaire; medical information was
gathered through medical records [see Mehnert et al. (31) for
more detail].

CRP was assessed with a modified version of the Brief
Pain Inventory (BPI). Cleeland and Ryan (32) developed the
BPI to assess the severity of pain and the impact of pain on
daily functions in patients with chronic diseases or conditions
such as cancer, osteoarthritis or with acute conditions such as
postoperative pain. Radbruch et al. (33) validated the German
version of the BPI for patients with CRP and non-cancer related
pain. Pain-assessment was two-staged in this study: first, patients
were asked “Do you currently have pain that is related to your
cancer disease and/or its treatment?” Second, they were asked
to rate current pain severity on a 0–10 scale. Only patients,
who answered the question on CRP in the affirmative, answered
the question on current pain severity. We assigned the score
0 to those participants who answered the question on CRP in
the negative.

NSP was assessed with the pain scale from the European
Organization for Research and Treatment of Cancer Quality
of Life Core Questionnaire (EORTC QLQ-C30). The EORTC
QLQ-C30 is a well-validated instrument to measure cancer-
related QoL (34). The questionnaire includes, among others,
three symptom scales, one of which is the pain scale. The pain
scale is composed of two items (“During the past week, have
you had pain?” and “During the past week, did pain interfere
with your daily activities?”), which are scored on 4-point Likert
scales, ranging from 1 (“not at all”) to 4 (“very much”). The pain
scale is transformed to a 0–100 range by linear transformation to
standardize the raw score. A higher score reflects a higher level of
pain. In addition, we dichotomized the first item (“During the
past week, have you had pain?” “Not at all” vs. “Any extent”)
and analyzed it separately in order to assess the prevalence of
NSP (35).

QoL was measured by the global health status/QoL scale from
the EORTC QLQ – C30. It is comprised of two items and ranges
from 0 to 100, where a higher score reflects a higher QoL.

The German version of the General Anxiety Disorder-scale
(GAD-7) was used to assess anxiety (36). The seven items assess
the frequency of core symptoms of generalized anxiety disorder
within the past 2 weeks. Items are scored on a four-point
Likert scale.

The depression module of the German Patient Health
Questionnaire (PHQ-9) consists of nine items assessing the
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FIGURE 1 | Participant flow including reasons for non-participation.

frequency of depressive symptoms within the past 2 weeks (37).
Items are scored on a four-point Likert scale.

The German version of the NCCN Distress Thermometer is
a valid and reliable measure for screening psychological distress
in patients with cancer (38). The measure contains a single-item
visual analog scale ranging from 0 to 10 to quantify the global
level of distress and a problem list. We only analyzed the level of
distress in this study.

Statistical Analysis
The dependent variables were pain prevalence and pain severity
as measured with the BPI (CRP) and the pain scale from
the EORTC QLQ-C30 (NSP). We report frequencies (n) and
percentages (%) for categorical characteristics (pain prevalence)
and means (M) and standard deviations (SD) for continuous
characteristics (pain severity). Chi-square tests were used to
test associations of pain prevalence with sociodemographic and
clinical characteristics. As a measure of effect size resulting from
the Chi-square tests, we present Cramer’s V. ANOVAs were used
to test associations of pain severity with sociodemographic and
clinical characteristics. We present Cohen’s f as a measure of
effect size resulting from the ANOVAs. Pearson’s correlations
were calculated to describe associations of pain severity with
psychological characteristics. T-tests were conducted to test
associations of pain prevalence with psychological characteristics.

We present the Cohen’s d as effect size. For all statistical tests, the
result is considered as statistically significant with a 2-sided type-
I-error-probability α < 0.05. All analyses were performed with
SPSS version 25.

RESULTS

Participants
Out of 5,889 eligible cancer patients, 4,091 participated in the
study, leading to a final sample of 3,745 patients with data on pain
[Figure 1; for non-responder analyses see (30)]. Demographic
and medical characteristics are presented in Table 1. Mean
age was 58.1 years (SD = 11.3 years), and mean time since
current cancer diagnosis was 13.8 months (SD = 25.7, range
0–318 months).

Pain Prevalence in Association With
Sociodemographic and Clinical Variables
In total, 1,420 patients (37.9%) reported CRP (Table 1). Patients
who were older than 65 years reported less often CRP than
younger patients (Table 1). Men reported less CRP than women.
School education and work situation did not correlate with CRP.
Patients with prostate and bladder cancer reported less pain than
patients with head and neck cancer or patients with cancer of
the female genital organs. A higher UICC stage, current disease
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TABLE 1 | Sociodemographic and clinical characteristics with pain as dependent variable.

CRP prevalence (BPI) CRP severity (BPI) NSP severity (EORTC QLQ-C30)

N N (%) P ESa M (SD) p ESb M (SD) P ESb

Total Yes

3,745 1,420 (37.9)

Agec
<0.001 0.11 <0.001 0.08 <0.001 0.09

<45 years 541 230 (45.3) 1.10 (1.92) 35.8 (34.1)

46–55 years 887 381 (44.5) 1.33 (2.15) 37.0 (34.1)

56–65 years 1,240 427 (37.0) 1.08 (2.03) 31.3 (33.6)

>65 years 1,153 359 (31.1) 0.91 (1.92) 30.1 (33.9)

Gender <0.001 0.08 <0.001 0.07 <0.001 0.10

Female 1,930 807 (41.8) 1.23 (2.14) 36.3 (34.8)

Male 1,815 613 (33.8) 0.94 (1.88) 29.5 (32.9)

School education 0.082 0.03 0.028 0.03 0.001 0.06

≤10 years 2,382 928 (39.0) 1.14 (2.09) 34.4 (34.5)

>10 years 1363 492 (36.1) 0.99 (1.88) 30.5 (33.1)

Work situationc,d 0.089 0.04 0.099 0.04 0.001 0.07

Employed 1,505 579 (38.5) 1.05 (1.92) 31.0 (33.2)

Unemployed 204 91 (44.6) 1.42 (2.23) 40.7 (34.4)

Retired 1,687 608 (36.0) 1.07 (2.07) 33.3 (34.7)

Housewife/-husband 180 67 (37.2) 1.01 (2.00) 35.7 (34.6)

Tumor entity <0.001 0.14 <0.001 0.11 <0.001 0.15

Breast 857 332 (38.7) 1.11 (2.08) 31.7 (33.1)

Prostate 601 156 (26.0) 0.71 (1.68) 23.9 (30.7)

Colon/rectum 472 178 (37.7) 0.98 (1.86) 31.9 (34.3)

Female genital organs 298 137 (46.0) 1.33 (2.17) 42.4 (35.0)

Hematological cancers 290 102 (35.2) 1.10 (2.10) 33.6 (35.1)

Lung 285 125 (43.9) 1.37 (2.31) 38.2 (35.1)

Stomach/esophagus 134 62 (46.3) 1.12 (1.73) 37.1 (34.1)

Kidney/urinary tract 121 54 (44.6) 1.17 (2.10) 36.4 (31.9)

Head and neck 119 58 (48.7) 1.55 (2.32) 37.3 (33.5)

Bladder 80 22 (27.5) 0.90 (2.02) 29.6 (34.2)

Pancreas 75 34 (45.3) 1.35 (2.11) 37.8 (34.4)

Malignant melanoma 65 28 (43.1) 1.27 (2.20) 35.6 (35.1)

Thyroid 24 9 (37.5) 1.50 (2.50) 31.9 (39.5)

Other 324 123 (38.0) 1.11 (1.94) 35.7 (36.0)

UICC stadiumc
<0.001 0.13 <0.001 0.10 <0.001 0.14

UICC I 514 164 (31.9) 0.96 (1.92) 30.0 (31.9)

UICC II 653 219 (33.5) 0.94 (1.87) 28.2 (31.8)

UICC III 513 176 (34.3) 0.98 (1.96) 29.5 (33.7)

UICC IV 803 377 (46.9) 1.38 (2.23) 39.1 (35.2)

Time since diagnosisc 0.255 0.04 0.334 0.03 0.002 0.07

0–6 months 1,915 728 (38.0) 1.04 (1.97) 32.3 (33.9)

7–12 months 581 195 (33.6) 0.97 (1.93) 28.5 (32.1)

13–24 months 400 151 (37.8) 1.10 (2.01) 34.7 (34.9)

>24 months 496 189 (38.1) 1.19 (2.15) 35.9 (34.9)

Current disease conditionc
<0.001 0.11 <0.001 0.11 <0.001 0.11

In remission 1,498 482 (32.2) 0.87 (1.79) 29.6 (31.9)

Not in remission 1,409 617 (43.8) 1.32 (2.19) 36.8 (35.8)

Therapyc,d 0.244 0.03 0.071 0.04 0.540 0.00

Surgery only 849 303 (35.7) 0.95 (1.88) 31.6 (33.2)

Radio-/chemotherapy 780 288 (36.9) 1.06 (2.03) 32.5 (33.8)

Multimodal treatment incl. surgery 1,832 713 (38.9) 1.14 (2.05) 33.2 (34.3)

Cancer care setting <0.001 0.09 0.022 0.04 <0.001 0.07

Inpatient care 1,585 681 (43.0) 1.19 (2.05) 35.5 (35.7)

Outpatient care 1,239 435 (35.1) 1.05 (2.06) 30.4 (32.8)

Inpatient rehabilitation 921 304 (33.0) 0.96 (1.90) • (32.4)

aEffect size for categorical characteristics: Cramer’s V.
bEffect size for continuous characteristics: Cohen’s f.
cMissing values excluded.
d“Other” excluded. Numbers in bold indicate significant values.
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condition, and cancer care setting were associated with CRP. All
effects were small. Time since diagnosis was not associated with
CRP prevalence. Two thousand one hundred and twenty-eight
(56.1%) patients reported NSP (any extent).

Pain Severity in Association With
Sociodemographic and Clinical Variables
The one-way ANOVA revealed that CRP severity varied
significantly for sociodemographic andmedical groups (Table 1):
Younger patients (<55 years) and female patients showed higher
CRP severity than older patients and male patients. Patients with
10 years or less of school education reported higher CRP severity.
Tumor entity, UICC stage, current disease condition and cancer
care setting were associated with CRP severity: The highest levels
of CRP were found in patients with head and neck cancer, in
patients with UICC stage IV, in patients with progressing disease
and in patients who were recruited from inpatient acute care
facilities. The lowest levels of CRP were found in patients with
prostate cancer.

With regard to NSP, 847 (22.3%) patients reported mild pain,
839 (22.1%) reported moderate pain, and 442 (11.7%) reported
severe pain. Associations of NSP with sociodemographic and
medical variables were to a large part the same as the findings
with regard to CRP, with a few exceptions: Unemployed patients
and patients who were diagnosed with cancer more than 2 years
ago reported higher NSP. The highest levels of NSP were found
in patients with cancer of the female genital organs.

Pain, Psychological Burden, and QoL
Patients with CRP showed higher levels of depression and anxiety
(small effects, Table 2), had lower QoL, and were more distressed
than patients with no CRP. Correlations between pain prevalence
and pain severity and depression, anxiety, QoL and distress were
significant (Table 3). NSP severity as measured with the pain
scale from the EORTC QLQ-C30 showed higher correlations
with depression, anxiety, QoL, and distress than CRP severity as
measured with the BPI.

DISCUSSION

We assessed pain prevalence and severity in a large,
representative sample of cancer patients in Germany and
found that 37.9% of cancer patients suffer from CRP.

Our results are to a large part in accordance with the extensive
review by van den Beuken-van Erverdingen et al. (13) who
reported that 37.2–64.1% of cancer patients suffer from pain. Our
finding is located on the lower end of this interval. This might be
due to the specific wording of the question: we asked specifically
for current cancer and cancer treatment related pain, not pain
in general. However, when patients were asked for NSP (“During
the past week, have you had pain?”), 56.2% answered the question
in the affirmative and reported mild, moderate or severe pain.
This demonstrates the importance of precise wording, depending
on what we want to measure: CRP and pain in cancer patients are
not necessarily the same. This partly explains the large variation
in findings with regard to pain in cancer patients.

TABLE 2 | CRP prevalence and psychological burden.

CRP yes CRP no

M (SD) M (SD) p d (Cohen)

NSP severity 59.81 (30.01) 16.60 (24.71) <0.001 1.27

Depression 8.01 (4.90) 5.39 (4.18) <0.001 0.56

Anxiety 6.32 (4.38) 4.53 (3.76) <0.001 0.44

Distress 5.39 (2.47) 4.05 (2.50) <0.001 0.52

QoL 46.10 (21.73) 62.14 (21.52) <0.001 0.70

More women than men reported CRP and women also
experienced more severe pain than men. Findings with regard
to gender differences in cancer pain are inconsistent. While
some studies and reviews report no differences between genders
(39, 40), others report that women experience more pain than
men (41, 42). A review by Fillingim et al. (14) found that the
majority of articles investigating gender differences in pain in
both cancer and non-cancer setting report either significantly
greater pain scores in women or no gender differences. A
population based study with 15,386 participants similarly found
that men reported less pain than women (43). Reasons for those
gender differences put forward by researchers and clinicians are
physiologic differences, such as increased serotonergic activity,
rendering women more vulnerable to chronic pain. Secondly,
women suffer more often from mood disorders, such as anxiety,
in consequence of cancer (44, 45) and other comorbidities,
which in turn are associated with increased pain. Lastly, gender
stereotypes might mediate self-reported pain scores through
psychosocial mechanisms (14).

Younger patients reported both more frequently CRP and also
higher pain severity than older patients which is consistent with
previous studies [e.g., (15)]. Gallaway et al. (46) found that cancer
survivors older than 65 reported pain less frequently. Another
study similarly found that younger age was associated with higher
risk for pain in breast cancer survivors (47). Why older patients
are less likely to report pain is not entirely understood: Do they
genuinely experience less pain, do they classify pain differently
due to previous pain experience or do they just report it less due
to stoicism, memory loss, confusion or fear of being a burden
(48)? If the latter is true, older cancer patients are in danger
of being undertreated for pain. Because of the highly subjective
nature of pain, this question is hard to answer, but deserves
scientific attention all the more.

Patients with a school education of 10 years or less
and unemployed patients reported higher pain severity. The
association of pain and (re)employment after cancer has been
reported previously: Broemer et al. (49) found higher pain levels
in unemployed head and neck cancer patients compared to
employed patients. Similarly, Cox-Martin et al. (42) found that
only 34% of female cancer patients with pain reported being
employed compared to almost 60% without pain. Longitudinal
studies are needed to determine a causal direction, since pain
may have an impact on employment status or vice versa. Several
studies found that household income and educational level were

Frontiers in Pain Research | www.frontiersin.org 5 September 2021 | Volume 2 | Article 703165

https://www.frontiersin.org/journals/pain-research
https://www.frontiersin.org
https://www.frontiersin.org/journals/pain-research#articles


Broemer et al. Pain in Cancer Patients

TABLE 3 | Correlations between pain and psychological variables.

CRP

prevalencea

CRP

severity

NSP

severity

Depression Anxiety Distress

CRP severity 0.69

NSP severity 0.62 0.59

Depression 0.27 0.30 0.42

Anxiety 0.21 0.25 0.34 0.61

Distress 0.25 0.29 0.36 0.50 0.55

QoL −0.34 −0.33 −0.53 −0.53 −0.45 −0.54

aPoint biserial correlation; all correlation are statistically significant with a probability of α < 0.001.

inversely associated with pain prevalence and severity, and with
feeling impaired through pain (50–52). This association might
be caused by differences in the ability to adequately describe
pain and in access to and knowledge of pain medication (53).
Due to the temporal order of school education and pain, we
conclude that school education has a small impact on pain in
cancer patients.

With reference to tumor entities, we demonstrated lower
pain prevalence rates and pain severity in prostate cancer
(26%) compared to head and neck cancer (48.7%) and cancer
of the female genital organs (46.0%). This is in line with
van den Beuken-van Erverdingen et al. (13) who also found
lower prevalence rates in patients with prostate cancer. Not
surprisingly, pain prevalence rates and severity were highest in
patients with UICC stage IV who were not in remission and who
received hospital treatment. The cancer itself causes pain, and
those with more advanced cancer are more likely to experience
pain (54). Interestingly, NSP severity in cancer patients decreased
during the first year after diagnosis, but increased again after one
and two years after diagnosis. This might be because the study
sample included only patients who were still receiving treatment
and did not include those cancer survivors who were not in
need of treatment due to complete recovery and no symptom
burden. However, our finding implicates that there is a group
of long-term cancer survivors whose pain experience does not
alleviate but worsens instead. This highlights the importance of
longitudinal after care.

Pain prevalence and pain severity were associated with
anxiety, depression, distress and QoL, whereby association with
QoL was strongest. A study by Cox-Martin et al. (42) indicated
that health-related QoL was significantly lower in cancer patients
who experienced pain, particularly for those with uncontrolled
pain. Moreover, chronic pain is a risk factor for determining
depression (55, 56), and their coexistence further aggravates
the severity of both disorders (57). This is partly explained
by the common neuroplasticity changes of chronic pain and
depression (21). Our finding draws attention to the fact that
there is a group of cancer patients not only suffering from pain,
but that is also at a higher risk of developing mood disorders
and having a lower QoL. Correlations between NSP severity
and psychological characteristics were higher than correlations
between CRP severity and psychological characteristics. NSP
severity was assessed with two items, one of which asked for
interference of pain with daily activities. The EORTC QLQ-C30

pain scale therefore not only measures pain severity, but also
howmuch cancer patients feel impaired by this pain. In addition,
NSP is by definition a broader construct than CRP and might
therefore have more in common with psychological constructs.
CRP severity on the other hand was assessed with only one item
from the BPI and is limited to a specific kind of pain.

Our study had some limitations. The comparability of our
results with regard to CRP are limited since CRP assessment was
two-staged in this study: only patients who answered the question
on CRP in the affirmative answered the question on CRP
severity. Equating CRP severity with zero in those participants
who answered the question on CRP prevalence in the negative
might underestimate CRP severity: Not everybody negating CRP
would necessarily have checked zero on the questions regarding
pain severity. It is a reasonable assumption that most of them
would have done so, but this approach still leads to a reduced
differentiation within the lower range of pain severity and
potential underestimation of CRP. On the other hand, excluding
62.1% of the sample (those who answered the question on
CRP in the negative) leads to a considerable overestimation of
CRP severity and potentially biased result and is not advisable.
Therefore, we conclude that including the whole sample by
equating no CRP with a pain severity of zero is the more valid
method of evaluating the BPI questionnaire. Another limitation
of the present study is that CRP andNSPwere assessed differently
with regard to recall period and item number and range. The
assessment of NSP prevalence was not dichotomous as was the
assessment of CRP. This reduces the comparability of those two
concepts. Additionally, the informative value of our results is
restricted to patients younger than 76 years and to patients living
in Germany between 2007 and 2011. Results with regard to
cancer patients older than 75 yearsmight differ substantially from
our results, especially since age seems to impact pain experience.

We assessed pain prevalence and severity in a heterogeneous
group of cancer patients and provided insight into which
cancer patients are particularly burdened with pain. Future
studies need to carefully differentiate between CRP and NSP in
cancer patients.
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