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Abstract

Aims To analyze the prevalence of depression, anxiety
and their risk factors in German women with breast cancer
(BC) in general and gynecological practices (GP, GYP).
Methods Women initially diagnosed with BC between
2009 and 2013 were identified by 1202 general practition-
ers and 244 gynecologists in the IMS Disease Analyzer
database. They were included only if they had not suf-
fered from depression or an anxiety disorder within the
12 months prior to the index date. The main outcome was
the first diagnosis of depression or an anxiety disorder
within 5 years after index date. A multivariate Cox regres-
sion model was used to predict these diagnoses on the basis
of patient characteristics.

Results A total of 24,537 patients in GP were available
for the study, as well as 20,018 patients in GYP. The mean
age was 65.8 and 62.5 years in GP and GYP, respectively
(p value <0.0001). The proportions of depressive or anxi-
ety episodes in the past and the proportion of metastases
were higher in GP than in GYP (7.9 vs. 3.6 %, and 10.1
vs. 8.6 %, p values <0.0001). Within 5 years of follow-
up, 36.9 % of GP patients and 35.1 % of GYP patients
had been diagnosed with depression or anxiety. There was
a significantly higher risk of depression and/or anxiety
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in women in the age groups 51-60, 61-70 and >70 years
than in women = <50 years (OR between 1.05 and 1.27,
all p values lower than 0.0359). Patients with metastases or
with previous episodes of depression/anxiety had a higher
risk of depression/anxiety (OR = 1.21 and 1.97, p values
<0.0001). Finally, women with private health insurance had
a lower risk of depression and anxiety (OR = 0.45, p value
<0.0001).

Conclusion The present study indicates that levels of
depression and anxiety increase in German women after
diagnosis of BC and may be predicted on the basis of sev-
eral demographic and clinical characteristics.

Keywords Breast cancer - Depression - Anxiety

Introduction

Breast cancer (BC) is the most common cancer in women
worldwide, with approximately 1.2 million new cases
diagnosed in 2012 (World Cancer Research Fund Interna-
tional 2015). This number represents 25 and 12 % of all
new cases of cancer in women and in the general popula-
tion, respectively. Belgium, Denmark and France have the
highest rates of BC in the world (111.9, 105.0 and 104.5
new diagnoses per 100,000 people), underlining the signifi-
cant impact of this disease on health and on the economy
in Europe. Although the incidence of the disease is slightly
lower in Germany (91.6 new cases per 100,000 people),
the burden of BC in the country is still considerable, with
total related costs estimated at around 1956 million euros in
2008 (Jonsson and Wilking 2013).

Improvements in BC diagnosis and treatment have led to
a decrease in patient mortality rates in recent decades (Bray
et al. 2004; Giordano et al. 2004). Therefore, BC is now
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considered a chronic condition which requires particular
management by physicians and other health professionals
in order to maximize the quality of life of women suffering
from the disease (Fann et al. 2008). This management is
of particular importance, since patients frequently develop
psychiatric disorders such as depression and abnormal
anxiety after cancer diagnosis (Spiegel 1996; Hegel et al.
2006). Indeed, in 1983, Derogatis and colleagues (Deroga-
tis et al. 1983) studied 215 patients with cancer and showed
that 47 % of them had at least one psychiatric disorder.
More recently, a 2005 study conducted in the UK demon-
strated that almost 50 % of women with BC had suffered
from depression and/or anxiety in the first year following
diagnosis, 25 % in the second, third and fourth years, and
15 % in the fifth year (Burgess et al. 2005). The same study
also showed that risk factors for longer-term depression and
anxiety included previous psychological treatments, lack
of an intimate relationship, younger age and stressful life
experiences (Burgess et al. 2005). These results suggested
that risk factors for depression and anxiety in women with
BC are more closely related to the individual patient than to
the disease itself or its treatment.

Although these findings emerged in several inde-
pendent studies in different countries, they have only
been confirmed once in Germany and most of them were
obtained before 2008 or thereabouts (Burgess et al. 2005;
Dean 1987; Fallowfield et al. 1990; Hopwood et al. 1991;
Schwarz et al. 2008; So et al. 2010; Vahdaninia et al. 2010).
Therefore, the goal of this work was to analyze the preva-
lence of depression, anxiety and their risk factors in women
with BC in more recent cases treated in German general
and gynecological practices.

Methods
Database

The Disease Analyzer database (IMS HEALTH) compiles
drug prescriptions, diagnoses, basic medical and demo-
graphic data obtained directly and in anonymous format
from computer systems used in the practices of general and
gynecological practitioners (Becher et al. 2009). Diagnoses
(ICD-10), prescriptions (Anatomical Therapeutic Chemi-
cal (ATC) classification system) and the quality of reported
data are monitored by IMS based on a number of criteria
(e.g., completeness of documentation, linkage between
diagnoses and prescriptions).

In Germany, the sampling methods used for the selec-
tion of physicians’ practices were appropriate to obtain a
representative database of primary care and gynecologi-
cal practices (Becher et al. 2009). Prescription statistics
for several drugs were very similar to data available from
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pharmaceutical prescription reports (Becher et al. 2009).
The age groups for given diagnoses in Disease Analyzer
also agreed well with those in corresponding disease regis-
tries (Becher et al. 2009).

Study population

Women initially diagnosed with breast cancer (ICD 10:
C50) between January 2009 and December 2013 (index
date) were identified by 1202 general practitioners and 244
gynecologists in the IMS Disease Analyzer database. They
were included only if they had not suffered from depres-
sion or an anxiety disorder within 12 months prior to index
date. A total of 24,537 patients in general practices (GP)
and 20,018 in gynecological practices (GYP) were avail-
able for analysis.

Study outcome

The main outcome measure was the first diagnosis of either
depression (ICD 10: F32, F33) or anxiety (ICD 10: F41)
disorder within 5 years after index date.

Independent variables

Demographic data included age and health insurance type
(private or statutory). Patient histories of depressive or
anxiety episodes in the past and the presence of potential
metastases were also taken into account.

Statistical analyses

Descriptive analyses were obtained for demographic
variables, depressive or anxiety episodes in the past, and
metastases. Mean = SD were calculated for age, while
proportions were calculated for other variables. Time to
depression diagnosis in newly diagnosed BC patients in GP
and GYP was analyzed using Kaplan—Meier curves. A mul-
tivariate Cox regression model was used to predict depres-
sion or anxiety diagnosis on the basis of patient character-
istics (age, health insurance, depressive or anxiety episodes
in the past and metastases). P values <0.05 were considered
statistically significant. Analyses were carried out using
SAS version 9.3.

Results
Patient characteristics
Patient characteristics are shown in Table 1. A total of

24,537 and 20,018 women with BC were included in GP
and GYP, respectively. The mean age was 65.8 years
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Table 1 Baseline characteristics of breast cancer patients in general
and gynecological practices in Germany

Variables GP GYP p value
N 24,537 20,018

Age (years) 65.8 (13.0) 62.5(13.5) <0.0001
Age <50 (%) 13.7 20.1 <0.0001
Age 51-60 (%) 20.5 22.5

Age 61-70 (%) 254 26.1

Age > 70 (%) 40.4 31.2

Private health insurance (%) 8.5 9.6 <0.0001
Previous depressive or anxiety 7.9 3.6 <0.0001

episodes (%)*

Metastases (%) 10.1 8.6 <0.0001
Bone metastases (%) 4.9 2.8 <0.0001
Visceral metastases (%) 7.1 7.4 0.2727

Data are means (SD) or proportions (%)
p values: Wilcoxon test, Chi-square test

* Depressive or anxiety episodes more than 12 months prior to first
breast cancer diagnosis

Fig. 1 Kaplan—Meier curves 50% -
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(SD = 13.0) in GP and 62.5 years (SD = 13.5) in GYP (p
value <0.0001); 8.5 % of GP patients and 9.6 % of GYP
patients had private health insurance (p value <0.0001).
The proportion of depressive or anxiety episodes in the past
was higher in GP than in GYP patients (7.9 vs. 3.6 %, p
value <0.0001). Metastases were significantly more fre-
quently documented in GP than in GYP (10.1-4.9 % bone
and 7.1 % visceral metastases vs. 8.6-2.8 % and 7.4 %, p
value <0.0001).

Depression and/or anxiety diagnosis

Kaplan—Meier curves for time to depression and/or anxiety
diagnosis in newly diagnosed BC patients in GP and GYP
are displayed in Fig. 1. After 1 year of follow-up, 17.4 % of
BC patients in GP and 19.2 % in GYP had been diagnosed
with depression and/or anxiety. Within 5 years of follow-
up, 36.9 % of patients in GP and 35.1 % of patients in GYP
had been diagnosed with depression and/or anxiety. Table 2
shows the results of the multivariate Cox regression model.
There was a significantly higher risk of depression and/or

Patients by GPs

- — - Patients by gynaecologists

36.9%
35.1%

Log-Rank p=0.8838

Years since breast cancer diagnosis

Table 2 Patient characteristics

; . Variables Odds ratio (95 % Confidence intervals) p value

as predictors of depression

in breast cancer patients: Depressive or anxiety episodes in the past 1.97 (1.85-2.09) <0.0001

g}‘ggga“ate Cox regression Metastases 121 (1.14-128) <0.0001
Age 51-60* 1.19 (1.13-1.26) <0.0001
Age 61-70° 1.27 (1.21-1.34) <0.0001
Age > 70* 1.05 (1.00-1.11) 0.0359
Gynecological practice® 1.04 (1.00-1.08 0.0427
Private health insurance® 0.45 (0.41-0.49) <0.0001

# Reference group: patients <50

® Reference group: general practitioner practices

¢ Reference group: statutory health insurance
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anxiety in women in the age groups 51-60 (OR = 1.19,
95 % CI 1.13-1.26, p value <0.0001), 61-70 (OR = 1.27,
95 % CI 1.21-1.34, p value <0.0001) and >70 years
(OR = 1.05, 95 % CI 1.00-1.11, p value = 0.0359) com-
pared to women <=50 years. There was a higher risk of
depression/anxiety in patients with metastatic breast can-
cer (OR = 1.21, 95 % CI 1.14-1.28, p value <0.0001) and
patients who had suffered from depressive and/or anxiety
episodes in the past (more than 1 year prior to breast can-
cer diagnosis) (OR = 1.97, 95 % CI 1.85-2.09, p value
<0.0001). Private health insurance was associated with a
significantly lower risk of depression/anxiety (OR = 0.45,
95 % CI 0.41-0.49, p value <0.0001).

Discussion

This study confirmed the findings of other works, which
had shown that depression and anxiety occur frequently in
women with BC. However, to date, the association between
BC and these psychiatric disorders has only been investi-
gated once in Germany by Schwarz et al. (2008), who ana-
lyzed the impact of treatments in hospital on depression
in patients with different stages of BC. Our work demon-
strated that the number of patients with depression and/
or anxiety increased after BC diagnosis. Furthermore, we
showed that age over 50 years, statutory health insurance,
patient history of depressive/anxiety episodes and the pres-
ence of metastases were linked to a significant extent with a
higher risk of depression and/or anxiety.

BC is one of the most common cancers in the world,
particularly in Europe, where its incidence and the related
mortality rates remain significant (World Cancer Research
Fund International 2015). Nonetheless, the diagnosis, man-
agement and treatment of women with BC have resulted in
an increase in the number of survivors. Therefore, one of
the major goals of physicians, nurses and other health key
players is to improve the life of BC patients who are fac-
ing important changes after diagnosis and are at a high risk
of developing psychiatric disorders, such as depression and
anxiety (Brennan 2001; Reich et al. 2008). Indeed, women
with cancer frequently have concerns regarding death, daily
life, body image or sexuality, and these concerns may have
a strong impact on their mental health, even several years
after diagnosis (Spiegel 1997; Baucom et al. 2005).

A number of authors have studied the prevalence of
mood disorders in women with early and late BC (Dero-
gatis et al. 1983; Fulton 1997; Burgess et al. 2005; Grab-
sch et al. 2006; Reich et al. 2008). Recently, Burgess and
his colleagues demonstrated that 50 % of patients display
the symptoms of depression during the first year following
BC diagnosis (Burgess et al. 2005). Furthermore, another
study, which was conducted in Australia and included 227
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women from Melbourne in the late stages of BC, showed
that 35.7 % of them had either depression or anxiety (Grab-
sch et al. 2006). Interestingly, when all stages of BC are
considered, one out of four patients is found to suffer from
depression. This number tends to increase with the duration
of the disease, reaching 50 % in women in the late stages
of the disease (Fulton 1997). Therefore, our data are in line
with the literature, as we observed an increase in the num-
ber of depressed and anxious patients during the 5 years
following cancer diagnosis. This increase may be related
to the initial diagnosis itself, but also to the diagnosis of
metastases, the dependency associated with treatments and
their numerous side effects (i.e., fatigue, pain and nausea).

The association between BC and depression and/or
anxiety may be even more significant, since major psy-
chological and psychiatric outcomes are usually underesti-
mated, underrated and undertreated in patients with cancer
(Somerset et al. 2004). First, one has to remember that the
diagnosis of depression and anxiety is not always obvious
and is based on different nosological systems, for example
DSM-V and ICD-10. Moreover, given the rapid evolution
of psychological disorders in cancer patients, the time of
evaluation is an important factor (Reich et al. 2008). Apart
from these considerations, there are two main hypotheses
that may explain the underestimation of depression and
anxiety frequently observed in women with BC (Somerset
et al. 2004). The first is that women usually do not report
these diseases to the physician and do not want to admit
that they are anxious or depressed (Maguire et al. 1978). It
is also possible that health professionals, and in particular
GPs and gynecologists, do not document potential episodes
of depression or anxiety (Greenberg 2004).

In order to reduce the prevalence of depression and anxi-
ety in patients with BC, it is important to understand the
nature of the relationship between these psychological con-
ditions and cancer. Although the link has been studied by
several authors in the past, its exact nature is not perfectly
understood (Reich et al. 2008). In 1999, McKenna et al.
(1999) analyzed 46 studies and demonstrated that specific
psychological factors led to a modest increase in the occur-
rence of BC. More recently, Duijts and colleagues (Duijts
et al. 2003) examined the relationship between BC and
stressful life events in several studies conducted between
1966 and 2002 and showed that the death of a spouse and
the death of a relative or friend slightly increased the risk
of developing BC. The main hypothesis that could explain
the effects of psychological disorders and stressful life epi-
sodes on BC occurrence is a disruption to the immune sys-
tem, potentially leading to the proliferation of oncogenic
cells (Ollonen et al. 2005; Reich et al. 2008). To add further
complexity, several demographic and clinical character-
istics of women with BC are also known to be predictors
of depression and/or anxiety. Indeed, in 2005, a Japanese
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study showed that the risk of developing psychiatric dis-
eases, including major depressive and generalized anxiety
disorders, was 16 times higher in BC patients with a his-
tory of depression than in women without previous epi-
sodes of depression (Okamura et al. 2005). Furthermore,
other authors have demonstrated that the lack of an inti-
mate relationship, neuroticism and low incomes correlates
with depression in women with BC (Golden-Kreutz and
Andersen 2004; Ell et al. 2005; Den et al. 2009). All these
results suggest that depression and anxiety are predicted
mainly on the basis of the demographic and clinical char-
acteristics of BC patients. Since we found in our study that
the prevalence of depression was higher in patients with a
history of psychiatric disorders and in women with statu-
tory health insurance, which is an indicator of low income,
our work corroborates these findings.

By contrast, we discovered that older patients had
a higher risk of developing depression or anxiety than
patients under 50. This result may be intriguing, as younger
age is known to be a predictor of long-term depression and
anxiety in women with BC (Burgess et al. 2005). Nonethe-
less, quality of life steadily decreases with age in general
population, leading to an increase in the occurrence of
depression (Blazer et al. 1991). To add more complexity,
a recent study conducted by Vahdaninia et al. (2010) found
no association between age and depression in BC patients.
Nonetheless, one has to keep in mind that it only included
167 patients from Tehran, whereas we analyzed more than
40,000 German women with BC.

Interestingly, we also found that the presence of metas-
tases was a predictor for depression and anxiety. This last
result may be explained by the fact that metastases decrease
the quality of life of women with BC, as they increase pain,
are associated with more severe treatments and shorten life,
causing fear of death (Spiegel and Bloom 1983). Our work
also showed that, in Germany, depressive and anxiety epi-
sodes are better documented by gynecologists than by GPs,
underlining the fact that gynecologists are more commonly
responsible for the support of German women with BC.

This study was subject to several limitations. First of
all, diagnoses were only established by primary care physi-
cians and gynecologists. Secondly, the database contained
no information on TNM classification. Finally, data on
socioeconomic status and quality of life are not available
(i.e., marital status, alcohol/drug abuse and stressful experi-
ences), although socioeconomic factors may also be predic-
tors of depression and anxiety.

Overall, the present study indicates that the levels of
depression and anxiety increase after diagnosis of BC in
German women. This increase is predicted by several fac-
tors, such as age, health insurance, a history of anxiety and
depressive episodes, and the presence of metastases. There-
fore, there is a need to improve psychological management

and intervention for women with BC. Such therapies must
be established as soon as possible in both general and
gynecological practices, in order to improve the quality of
life of patients and indirectly prevent depression. In return,
women may display better adherence and persistence to
their anti-oncogenic treatment, which may maximize clini-
cal responses.
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