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Abstract

Background Breast cancer (BC) and genital organ cancers

(GOC) are known to have a major impact on the quality of

life of patients. The aim of this study was to analyze the

risk of depression, anxiety, and adjustment disorders in

women in Germany with a suspected but unconfirmed

diagnosis of BC or GOC in their medical history.

Methods This study included women who received a sus-

pected diagnosis of BC or GOC and were followed

between 2007 and 2015 (index date). These women were

matched (1:1:1) by age to women with a confirmed diag-

nosis of BC or GOC and women without a cancer diag-

nosis. The main outcome measure of the study was the rate

of depression, anxiety, and adjustment disorder diagnoses

within 3 years of the index date.

Results The present analysis included a total of 4,842

patients (mean age = 49.3 years). Within 3 years of the

index date, 23.5% of women with a confirmed diagnosis of

BC or GOC, 14.1% of those with a suspected diagnosis of

BC or GOC, and 10.5% of those without a cancer diagnosis

developed depression, anxiety, or an adjustment disorder

(log-rank p value \0.001). Women with a suspected

diagnosis of cancer were at a higher risk for these psy-

chiatric conditions than those without a cancer diagnosis

(BC and GOC: HR 1.32; BC: HR 1.21; GOC: HR 1.50).

Conclusion A suspected diagnosis of BC or GOC in a

woman’s medical history is associated with an increased

risk of developing depression, anxiety, and adjustment

disorders.
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Suspected cancer diagnosis � Breast cancer � Genital organ
cancers

Introduction

Breast cancer (BC) and genital organ cancers (GOC) are

very common cancers in women around the world. In 2012,

around 1.7 million patients were diagnosed with BC, which

represented 25% of all new cases of cancer in women [1].

With an age-standardized rate of 91.6 new diagnoses per

100,000 individuals for BC and 10.2 for ovarian cancer,

Germany has among the highest incidences of BC and

GOC in the world [1, 2]. Therefore, these cancers are

associated with an important health and economic burden

in this country [3–5].

BC and GOC are known to have a major impact on

patients’ quality of life [6, 7]. In a 2016 German study,

researchers discovered that the incidence of depression and

anxiety was 8.8 per 100 person-years in women with BC

and 5.9 in those with GOC [7]. Another work including

more than 24,500 individuals with BC showed that more

than one patient of three developed depression within

5 years of a cancer diagnosis [6]. Interestingly, few authors

have studied the risk of developing psychiatric disorders in

patients with a suspected diagnosis of BC or GOC. In 2001,

Lampic et al. showed that approximately 46% of women

recalled after a suspicious screening mammogram were

anxious, and 11% were depressed, with a wait time of
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approximately 1 week [8]. Later, in 2008, Liao and col-

leagues estimated that women with suspected BC displayed

moderate to high uncertainty and anxiety levels during the

diagnostic period, which was estimated to be almost 9 days

[9]. More recently, a 2010 study discovered that 56% of

individuals with a possible ovarian cancer diagnosis were

potentially anxious prior to clinical investigations [10].

Finally, in 2015, a significant interaction between wait time

for BC surgery and chronic life stress was found, with

women displaying such stress being at a higher risk for

anxiety [11].

Although these previous works are of great importance,

most of them included only small numbers of patients and

were not conducted in Europe. Furthermore, none of these

studies focused on the development of psychiatric disorders

in the years following the suspected diagnosis of BC or

GOC. Therefore, the purpose of the present study was to

analyze the risk of developing depression, anxiety, and

adjustment disorders in women in Germany with a sus-

pected but unconfirmed diagnosis of BC or GOC in their

medical history.

Methods

Database

This study is based on data from the Disease Analyzer

database (QuintilesIMS), which compiles drug prescrip-

tions, diagnoses, and basic medical and demographic data

obtained directly and in anonymous format from computer

systems used in physicians’ practices [12]. Diagnoses

(ICD-10), prescriptions (Anatomical Therapeutic Chemical

[ATC] Classification System), and the quality of reported

data have been monitored by QuintilesIMS based on a

number of criteria (e.g., completeness of documentation

and linkage between diagnoses and prescriptions).

In Germany, the sampling methods used for the selec-

tion of physicians’ practices were appropriate for obtaining

a representative database of physicians [12]. Finally, the

database has already been used in several studies focusing

on BC and GOC [6, 7].

Study population

This study included women who received a suspected

diagnosis of BC or GOC (ICD-10: C50–C59) and were

followed in 262 German gynecological practices between

January 2007 and December 2015 (index date). Follow-up

ended in December 2016. Inclusion criteria were as fol-

lows: (i) absence of a confirmed diagnosis of breast or

genital cancer within 3 years of the index date; (ii) absence

of any other cancer diagnosis (C00-C49, C60-C99) prior to

the index date; (iii) follow-up of at least 365 days prior to

the index date; and (iv) absence of a diagnosis of depres-

sion, anxiety, or adjustment disorder prior to the index

date. After applying these inclusion criteria, except for the

first one, these women were matched (1:1:1) by age to

women with a confirmed diagnosis of BC or GOC (C50-

C59) and women without cancer. No other variables were

used for matching the patients included in the three dif-

ferent groups.

Study outcome

The main outcome measure of the study was the rate of

depression (F32, F33), anxiety (F41), and adjustment dis-

order (F43) diagnoses within 3 years of the index date.

Statistical analysis

Kaplan–Meier analyses were performed to study the

development of depression, anxiety, and adjustment dis-

orders in women with suspected BC or GOC, those with a

confirmed diagnosis of BC or GOC, and those without

cancer within 3 years of the index date. Cox proportional

hazards regression models were used to estimate the rela-

tionship between a suspected cancer diagnosis, confirmed

cancer diagnosis, and the subsequent diagnosis of these

three psychiatric conditions. A p value\0.05 was consid-

ered statistically significant. All analyses were carried out

using SAS 9.3 (SAS Institute, Cary, USA) (Fig. 1).

Results

Patient characteristics are shown in Table 1. The present

analysis included a total of 4,842 patients. The mean age

was 49.3 years (SD 16.5 years), and 55.6% of the popu-

lation were 50 years or younger. Figure 2 displays Kaplan–

Meier curves for the time to diagnosis of depression,

anxiety, or an adjustment disorder in the three different

groups. Within 3 years of the index date, 23.5% of women

with a confirmed diagnosis of BC or GOC, 14.1% of those

with a suspected diagnosis of BC or GOC, and 10.5% of

those without a cancer diagnosis developed at least one of

these psychiatric conditions (log-rank p value\0.001). The

results of the Cox regression models are shown in Table 2.

Women with a suspected diagnosis of cancer were at a

higher risk of depression, anxiety, and adjustment disorders

than those without a cancer diagnosis [BC and GOC:

hazard ratio (HR) 1.32, 95% confidence interval (CI)

1.09–1.59; BC: HR = 1.21, 95% CI 1.01–1.42; GOC: HR

1.50, 95% CI 1.18–1.91]. Such risk was also significantly

increased in the group with a confirmed diagnosis of cancer
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when compared to the group without a cancer diagnosis

(HRs ranging from 2.01 to 2.58).

Discussion

The present retrospective study including approximately

4,800 women found that almost 15% of women with a

suspected diagnosis of BC or GOC developed depression,

anxiety, or an adjustment disorder within 3 years of the

diagnosis. It was further discovered that a suspected diag-

nosis of BC or GOC was associated with a significant

increase in the risk of being subsequently diagnosed with

one of these psychiatric diseases. Finally, women with a

confirmed diagnosis of cancer exhibited a higher risk of

developing these conditions than those without a diagnosis

of cancer.

Fig. 1 Selection of patients

included in this study

Table 1 Age structure of the

population included in the

present study prior to and after

individual matching

(QuintilesIMS, Disease

Analyzer Database)

Variable Control Suspected diagnosis Confirmed diagnosis p value

Prior to matching

n 22,207 1,614 8,933

Age (mean, SD) 42.9 (17.0) 49.3 (16.5) 55.1 (17.0) \0.001

B50 years (n, %) 68.6 55.6 37.6 \0.001

51–60 years (n, %) 14.0 18.7 20.2 \0.001

[60 years (n, %) 17.2 25.7 42.2 \0.001

After matching

n 1,614 1,614 1,614

Age (mean, SD) 49.3 (16.5) 49.3 (16.5) 49.3 (16.5) 1.000

B50 years (n, %) 55.6 55.6 55.6 1.000

51–60 years (n, %) 18.7 18.7 18.7 1.000

[60 years (n, %) 25.7 25.7 25.7 1.000

SD standard deviation
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Although the association between a confirmed diagnosis

of BC or GOC and mental health has been analyzed in

depth by several authors in the past [6, 7, 13–18], little is

known about the impact of a suspected diagnosis of one of

these female cancers on the development of psychiatric

disorders. In 2001, Lampic and colleagues examined the

psychological effects of clinical investigations after BC

screening in almost 800 women from Sweden [8]. They

showed that approximately one out of two women reported

anxiety and one out of ten reported depression prior to the

recall visit. Anxiety and depression were further found to

decrease a few days after the visit in women with normal or

benign results. In individuals who were referred to a sur-

geon for a subsequent biopsy, psychological distress

remained high for as long as 12 months.

In 2008, Liao et al. estimated in 127 women who had a

suspected BC diagnosis and were followed in a teaching

hospital in northern Taiwan that uncertainty and anxiety

were higher before than after diagnosis [9]. The same work

showed that these levels were more pronounced in partic-

ipants ultimately diagnosed with malignant tumors than in

those diagnosed with benign tumors. Finally, a positive

correlation was found between uncertainty and anxiety.

More recently, in 2010, Gonçalves et al. showed that

around 33% of a population of 30 women undergoing

clinical investigations for possible ovarian cancer were

anxious and 7% were depressed prior to the confirmation of

the cancer diagnosis [10]. In line with previous studies, the

rates of these two psychiatric disorders decreased to

approximately 18 and 5%, respectively, a few months after

the final cancer diagnosis was made. In contrast, no sig-

nificant difference was found in this work in the levels of

anxiety and depression between women with a subsequent

cancer diagnosis and those with a benign result. This lack

Fig. 2 Kaplan–Meier curves

for time to a depression,

anxiety, or adjustment disorder

diagnosis in women with a

confirmed cancer diagnosis, a

suspected cancer diagnosis, or

without a cancer diagnosis

Table 2 Association between

cancer diagnoses and risk of

psychiatric diseases in patients

followed in gynecological

practices (Cox regression

models)

Variables Hazard ratio (95% CI) p value

Model 1: breast or genital organ cancer

Confirmed cancer diagnosis 2.40 (2.04–2.84) \0.001

Suspected cancer diagnosis without confirmation 1.32 (1.09–1.59) 0.004

No cancer diagnosis Reference

Model 2: breast cancer

Confirmed cancer diagnosis 2.58 (2.16–3.07) \0.001

Suspected cancer diagnosis without confirmation 1.21 (1.01–1.42) 0.043

No cancer diagnosis Reference

Model 3: genital organ cancer

Confirmed cancer diagnosis 2.01 (1.62–2.50) \0.001

Suspected cancer diagnosis without confirmation 1.50 (1.18–1.91) 0.001

No cancer diagnosis Reference
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of a difference in anxiety and depression patterns may

potentially be explained by the small number of patients

included, as well as by the fact that diagnoses were made

using questionnaires, potentially leading to a decrease in

the study’s statistical power. Even if such results are of

great importance, this analysis only considered the impact

of wait time and not the impact of a suspected cancer

diagnosis in the medical history on the risk of being sub-

sequently affected by psychiatric conditions. Except for the

study by Gonçalves and colleagues [10], no recent work

has focused on the potential impact of a suspected diag-

nosis of GOC on the subsequent risk of developing psy-

chiatric diseases.

Uncertainty about biopsy results is known to be asso-

ciated with an increase in biochemical stress levels

[11, 19]. In 2009, Lang et al. discovered in 150 women

undergoing large-core breast biopsies that the mean corti-

sol slope was significantly flatter in the group with an

uncertain diagnosis when compared to the group with a

benign diagnosis [19]. In contrast, this slope was similar

between women with a suspected cancer diagnosis and

those with a confirmed cancer diagnosis. Although no such

work has been performed in women affected by other

female organ cancers, uncertainty about cervical biopsies

may also be associated with an important increase in bio-

logical stress levels. In 2015, Hayes Balmadrid et al. aimed

to analyze the relationship between psychosocial factors

and the length of time from breast biopsy recommendation

to biopsy procedure [11]. In this American study, which

included 140 women and was based on questionnaires, the

authors found that the anxiety levels were clinically

important regardless of wait time.

In line with these various works, the present German

study showed that women with a suspected diagnosis of BC

or GOC in their medical history exhibited an increased risk

of being diagnosed with anxiety, depression, or adjustment

disorders. Furthermore, it is worth noting that this risk was

slightly higher than half the risk of women with a con-

firmed diagnosis of BC or GOC. Taken together with the

findings of Hayes Balmadrid et al. [11], such data indicate

that a suspected diagnosis of cancer, and not just the wait

time between the initial and the confirmation diagnosis, is

itself a risk factor for the subsequent development of

psychiatric conditions. Therefore, a suspected diagnosis of

BC or GOC is associated with both short- and long-term

risks of being affected by anxiety, depression, and adjust-

ment disorders.

This study was subject to three major limitations.

Firstly, diagnoses relied solely on ICD-10 codes. Secondly,

data on socioeconomic status and quality of life were not

available (i.e., marital status, alcohol/drug abuse, and

stressful experiences), although socioeconomic factors may

also be predictors of depression and anxiety. Finally, the

study cohorts were matched by age only, as no other rel-

evant variables were available. For example, no informa-

tion on family history of cancer was available, although a

family history of BC may lead to a greater degree of dis-

tress and may be associated with a higher risk of receiving

an unconfirmed cancer diagnosis.

Overall, a suspected diagnosis of BC or GOC in the

medical history of a woman is associated with an increased

risk of developing depression, anxiety, or an adjustment

disorder. Therefore, women with a suspected diagnosis of

cancer should be intensively screened for anxiety and other

psychiatric conditions in the months following their initial

diagnosis.
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