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Introduction Fatigue and depression are commonly attributed to malignant and chronic benign diseases. 
However, these phenomena have been little investigated to date in prostatic diseases. Our aim was  
to compare fatigue and depression in prostate cancer patients treated with Androgen Deprivation Therapy 
(ADT) and in patients with Lower Urinary Tract Symptoms (LUTS) / Benign Prostatic Syndrome. 
Material and methods 100 patients each with PCa (prostate cancer) and BPS (Benign Prostatic Syndrome) 
were surveyed using the Brief Fatigue Inventory (BFI), EORTC-QLQ C30 [1], and Beck Depression Inven-
tory (BDI). EORTC-QLQ-C30 was analyzed by the Mann-Whitney-U-Test. Results were analyzed using the 
MWUT, CST and ST.
Results No differences were found between both groups in terms of fatigue (BFI). The prostate cancer 
group showed a significantly higher impairment in the EORTC-QLQ-C30 role function and fatigue score. 
We found differences on the BDI in regards to self-criticism with higher mean scores for LUTS patients, 
whereas loss of energy and loss of sexual interest were more relevant in prostate cancer patients. Howev-
er, the overall mean score of both groups showed no difference. 
Conclusions This study compared fatigue, depression, and the quality of life in prostate cancer patients 
treated with ADT and patients with BPS/LUTS. The two groups do not differ in fatigue and depression levels.  
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INTRODUCTION

Prostate cancer is the most common malignant tu-
mor in men. Nine percent of patients with prostate 
cancer have metastases at the time of diagnosis, and 
up to 54% of the curatively treated patients develop  
a relapse [2, 11]. ADT BPS is the first choice treat-
ment for patients with metastases or relapse after  
a presumed cure.
Many patients suffering from prostate cancer and 
treated with ADT report physical and mental ex-
haustion. These problems can restrict their quality 
of life. Often it is difficult to distinguish this exhaus-
tion or fatigue from clinical depression. 
Surprisingly, no studies have been conducted to 
scrutinize the concept of fatigue in these types of 
patients. Fatigue seems to be taken as self-evident; 
no one questions what it really is or the source of it. 

This study surveyed the commonly accepted clinical 
phenomena of fatigue. 
The aim of this study was to evaluate fatigue  
in patients with prostate cancer treated with ADT  
in comparison to men with benign prostate syndrome 
and without ADT treatment. It was our hypothesis 
that there is no difference between these two groups 
of patients concerning the existence of fatigue.
The basis for this presumption was the daily observa-
tion in our office, that patients with BPS had a re-
duced quality of life and suffered from fatigue as well. 
Moreover, we hypothesized that the fatigue would be 
correlated with depression. 

MATERIAL AND METHODS

The study was approved by the ethical review com-
mittee (Landesärztekammer Hessen FF 104/2012). 
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We included 100 consecutive male patients in each 
group. These patients suffered from prostate can-
cer (Group 1) and from BPS, respectively (Group 2).  
We collected demographic data such as education 
level completed, age, and the family status of the 
patients.
We used three validated questionnaires: The Brief 
Fatigue Inventory (BFI), the Quality of life Ques-
tionnaire EORTC QLQ-C30 (Version 3.0), and the 
Beck Depression Inventory II (BDI-II). The BFI was 
validated in German in 2003 [3]. It is a unidimen-
sional questionnaire with ten items, which measures 
the severity of fatigue and impairment. The EORTC 
QLQ-C30 is a questionnaire with 30 items, which 
measures the quality of life of patients with a tumor 
during and after treatment [4, 12]. The 30 items can 
be related to one of the scales: the global health sta-
tus/QoL scale, the functional scale, or the symptom 
scale. The BDI-II measures the severity of depres-
sion. The BDI-II is a patient-reported measure [5]. 
The statistical analysis was performed with SPSS 
version 20.0 (IBM; Armonk, NY, USA). The data  
of the EORTC-QLQ-C30 questionnaire was ana-
lyzed using the Mann-Whitney-U-Test. Categorical  
data was evaluated with a chi-square test. Correla-
tion coefficients (r) were calculated with the Spear-
man-test. Statistical significance was set at p ≤0.05 
for all analyses.

RESULTS

Analyzable data was available for 102 patients with 
prostate cancer and 100 patients with BPS. The dif-
ferences in graduation and family status were not 
significant whereas there was a significant difference 
in the age of the subjects. The age distribution of all 
included patients ranged from 48 years to 90 years. 
The mean age was 74.2 years in the prostate cancer 
group and 70.1 years in the BPS group (Figure 1).
The average of BFI score was 2.86 in the prostate 
cancer group and 2.79 in the BPS group. There was 
no significant difference between the groups con-
cerning the BFI-score (p = 0.255) (Figure 2). Clini-
cally relevant fatigue requiring treatment is above  
3 points on the BFI [6]. The rate of clinically relevant 
fatigue in the prostate cancer group (36.7%) and  
the BPS group (33.7%) was not statistically signifi-
cant (p = 0.3). 
The prostate cancer group showed a significantly 
higher impairment in the EORTC-QLQ-C30 role 
function (70.1 vs. 77.5 points) (p = 0.038), physical 
function (71.0 vs. 78.4 points (p = 0.020), and fatigue 
score (38.3 vs. 31.4 points) (p = 0.047). 
A BDI-II score over 14 is defined as clinically rel-
evant depression. A moderate/severe depression 

Figure 1. Age distribution of all included patients.

Figure 2. Distribution of BFI-Average.

was found in 10.1% of the prostate cancer patients 
versus 6.3% of the BPS patients. On the BDI there 
were statistically significant differences for self-
criticism with higher mean scores for BPS Patients  
(0.44 vs. 0.23 points, p = 0.015), loss of energy 
with higher mean scores for prostate cancer pa-
tients (1.01 vs. 0.71 points, p = 0.020), and loss  
of sexual interest with higher mean scores for pros-
tate cancer patients (1.65 vs. 0.69 points, p <0.001) 
(Figure 3). However, the mean total BPI-II score  
of the prostate cancer patients (10.3) and the BPS 
patients (8.6) was not statistically significantly dif-
ferent (p = 0.6).
There was no difference between the age or marital 
status between either of the groups. A significant dif-
ference was observed in the education level in pros-
tate cancer patients and fatigue measured with the 
FA-score whereas lower education was correlated 
with higher FA-score levels (p = 0.029, Figure 4).  
A correlation between depression and fatigue could 
not be calculated due to the insufficient sample size. 
In summary, there was no statistically significant 
difference between the two groups regarding fatigue 
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by the BFI or regarding depression as measured  
by the BDI-II. 

DISCUSSION

Fatigue is by far the most common symptom af-
fecting people with cancer. It is a subjective feeling  
of tiredness that can be alleviated by periods of rest. 
Fatigue can have physical or mental causes. Physi-
cal causes can be serious diseases such as advanced 
tumor disease. Fatigue at this level impacts the emo-
tional and psychological well-being too.
In summary, in our study there was no statistically 
significant difference between the two groups re-
garding fatigue as measured by the BFI or by depres-
sion as measured by the BDI-II. 
It is arguable, whether a questionnaire with only  
a few questions measures the degree of fatigue more 
imprecisely than a more comprehensive question-
naire. Since the BFI-questionnaire includes the 

Figure 3. Loss of sexual interest in BDI.

Figure 4. Fatigue FA Score – education level.

most questions, one can suppose that the BFI is the 
most comprehensive questionnaire The ASCPRO 
(Assessing Symptoms of Cancer Using Patient-Re-
ported Outcomes study group does not give a recom-
mendation concerning this question [7]. A single-
item questionnaire has a better rate of return and 
is therefore more suitable for longitudinal studies 
with surveys at multiple time points. There exists 
a high correlation concerning the degree of fatigue 
between single-item and multiple-item measures  
of fatigue. It is recommended to use both single-item 
and multiple-item questionnaires, especially in lon-
gitudinal studies [7]. 
A problem is still the conceptual inaccuracy of the 
term fatigue and the consequential difficult classi-
fication of the particular questionnaire items and 
the clinical relevant differentiation of the degree 
of particular fatigue. The study group of Knobel  
et al. examined the question of whether the FA-
score out of the EORTC-QLQ-C30 questionnaire can 
measure the multidimensional construct of fatigue  
at all [8]. Higher fatigue scores in EORTC-QLQ-C30 
are associated with higher impairment due to fa-
tigue. It was shown that the FA-score has the limita-
tion of measuring only physical symptoms of fatigue. 
A floor/ceiling effect resulted, which means that com-
paratively more patients with a tumor scored higher, 
whereas a survivor scored a lower value when com-
pared to the fatigue questionnaire. It seems prefer-
able to interpret the FA-score as only representing 
physical fatigue. This point is correspondent to our 
observation: it might be the case that the FA-score 
was significantly different because the prostate can-
cer patients in the present study had a significantly 
worse physical function when compared to BPS pa-
tients (71.0 vs. 78.4, p = 0.020). This would explain 
why the BF-score, which measures more dimensions 
of fatigue besides physical did not show any differ-
ence between the two groups. 
Clinically relevant fatigue independent of age was 
reported by the research group of Storey et al. [9]. 
Their investigation also used the BFI and was con-
sistent with our results. Thus it can be ruled out that 
age differences between our two study groups were 
the cause of differences in fatigue scores. 
Regarding the floor/ceiling effect of the EORTC-
QLQ-C30 FA-Score which was described by Knobel 
et al., our study shows a comparable distribution. 
The grouping due to the degree of fatigue of the FA 
Score in prostate cancer patients compared to the 
BFI score shows obvious discrepancies. The concor-
dance in lower scores (no fatigue on both measuring 
methods) was 85.7%; by contrast, the concordance 
in severe fatigue was only 41.7%. This circumstance 
can be explained by the ceiling effect, described  
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naires; this may have skewed the results to depict  
a population with less severe symptoms of fatigue 
and depression. Moreover, we have little informa-
tion on and about the reasons regarding the patients  
who did not participate. We do not know if patients 
with more advanced disease did not participate  
in the study at a higher rate. 

CONCLUSIONS
 
Our study compared fatigue and depression in pros-
tate cancer patients treated with ADT and patients 
with BPS-associated LUTS. Prostate cancer patients 
have levels of fatigue and depression comparable  
to patients with non-malignant conditions. Con-
cerning fatigue and its pathophysiology, there is no 
agreed upon scientific explanation why fatigue oc-
curs in the surprisingly high levels in LUTS patients 
as observed in our study. One explanation could be 
the interruption of sleep at night due to nocturia, 
which then leads to day-time fatigue. 
Patients with fatigue due to tumor disease are re-
markably compromised by these symptoms which 
cause limitations in daily routine and social interac-
tion [10]. 
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by Knobel et al. In contrast, healthy BPS-patients 
show a floor effect comparable to this study: only 
47.4% of all BPS patients had a consistent result  
in the class ‘no fatigue’. However 42.1% of all pa-
tients who had ‘no fatigue’ according to the FA-score 
were classified in the category ‘mild fatigue’ accord-
ing to the BFI-score. The reason for this is that the 
FA-score only measures physical symptoms. Physi-
cal symptoms are normally more distinct in tumor 
patients than in healthy persons, as such was con-
firmed in our study. 
Conclusions from our data may be limited, as this 
was a retrospective study consisting of heterogeneous 
patient groups. Important clinical data are missing 
in order to appropriately characterize the patients 
of both groups. In the prostate cancer group for in-
stance, we have only incomplete data with respect 
to tumor stage, administration of chemotherapy, use 
of analgesics such as morphine, and the presence  
of bone metastases. 
Similarly, in the BPS group, clinical data regarding 
the severity of symptoms, previous prostate sur-
gery and medication such as finasteride are missing.  
Importantly, further details such as the comor-
bidities in both patient groups would undoubtedly 
strengthen the results of the study.
We assume that there are selection and reporting bi-
ases in the patients who responded to the question-


