
Abstract. Aim: To examine fatigue among testicular cancer
patients during the first year after diagnosis. Patients and
Methods: Fifteen patients treated with orchidectomy (group 1)
and 37 treated with orchidectomy plus chemotherapy (group
2) were assessed within 1 month after orchidectomy, and 3 and
12 months later. Fatigue, sociodemographics, anemia,
testosterone levels and trait anxiety were assessed. Results: At
T1 and T3, the groups reported similar levels of fatigue.
Increased fatigue was found in group 2 at T2. A continuing
decrease in fatigue was found in group 1. At T3, patients
reported similar levels of fatigue as healthy individuals. Older
age, trait anxiety and earlier levels of fatigue were predictive of
fatigue, while anemia and testosterone levels were not.
Conclusion: Fatigue seems not to be an enduring problem for
testicular cancer patients, with treatment only having an
impact on fatigue levels shortly after treatment. Highly anxious
patients and those who were fatigued after orchidectomy might
benefit from a multidisciplinary intervention.

Testicular cancer affects men between 15 and 45 years,

when they are in the prime of their life. Since the

introduction of cisplatin-based polychemotherapy in the late

1970s, (disseminated) testicular cancer has become one of

the most curable malignancies. Almost 90% of the testicular

cancer patients can be cured with existing treatment

modalities (1, 2). Consequently, these men will have to face

a possible sequel of disease and treatment. Fatigue is one

of the most prevalent sequels of cancer and its treatment

and it is known for its potential negative effects on the

wellbeing of patients (3).

Fatigue is considered to be a subjective and multi-

dimensional construct with several types of expression. For

one person fatigue may express itself as physical exhaustion

(physical fatigue), in another as diminished concentration

and attention (cognitive fatigue), or as a lack of motivation

and interest (mental fatigue) (4). Therefore, it is important

to assess fatigue multidimensionally.

The prevalence of fatigue in patients under treatment for

different types of cancer varies between 25 and 75%. It

remains a problem for one-third of the patients for months,

or even years, after treatment completion (4). Few studies

have examined the prevalence and course of fatigue in

testicular cancer patients. A pilot study measured the course

of fatigue before, during and after chemotherapy in 16

testicular cancer patients, but this study did not use a

multidimensional measurement instrument. At all time-

points, testicular cancer patients reported low levels of

fatigue, and these levels of fatigue did not change over time

(5). One cross-sectional study assessed the prevalence of

fatigue in testicular cancer survivors using a multi-

dimensional questionnaire. The results showed that 16% of

the survivors experienced mental and physical fatigue.

Testicular cancer survivors younger than 30 years of age

experienced more fatigue than the same age cohort of the

general population (6).

Not all patients develop cancer-related fatigue, but the

etiology of fatigue is not well understood to date. It is

assumed that the origin is multifactorial, so, among others,

physical and psychological correlates have been studied (for

overviews see e.g. (4, 7, 8)). Sociodemographics have rarely

been found to relate to cancer-associated fatigue (4), but in

general more fatigue is found in older and unmarried

people, as well as in those with a lower social status and

educational level (9). Fatigue has been associated with the
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type of treatment (e.g. surgery, radiotherapy, chemotherapy)

during treatment for cancer, but cancer-related

characteristics were unrelated to off-treatment fatigue.

Furthermore, associations with several physical and

psychosocial variables were found (4). Anemia and

subnormal testosterone levels may be relevant physical

contributors to fatigue in testicular cancer patients.

Anemia may be caused by the cancer itself, but it can be

aggravated by intensive treatment (10). Chemotherapy, and

to a lesser extent orchidectomy, may lead to a decrease of

free and total levels of serum testosterone (11-13), and

fatigue is one of the symptoms that has been associated with

hypogonadism (14). However, the link between fatigue and

both anemia and subnormal testosterone levels has never

been examined in testicular cancer patients.

Most research into the psychological correlates of fatigue

has focused on the association between depression and

fatigue (4). Depression was reported to predict fatigue in

testicular cancer survivors, but anxiety was found to be a

more important contributory factor (6). People differ in

their proneness toward experiencing anxiety (15), and it

might be that this personality trait modifies the sensitivity

to fatigue. Previous research has shown that cancer patients

with an anxious disposition pay more attention to physical

sensations, such as fatigue, than less anxious patients (16,

17). Furthermore, a recent study has confirmed the

association between trait anxiety and fatigue in breast

cancer patients (18). Therefore, it would be interesting to

further explore the relationship between trait anxiety and

cancer-related fatigue in testicular cancer.

The aim of the current study was to: (a) examine the

effects of time and treatment modality on the levels of

fatigue reported by testicular cancer patients during the first

year after diagnosis; (b) compare levels of fatigue of

testicular cancer patients with a reference group of Dutch

people without a history of cancer; (c) investigate

relationships between fatigue on the one hand and

sociodemographics, anemia and serum testosterone levels

on the other hand. Because it has been suggested that the

degree of fatigue before the start of treatment may be one

of the strongest predictors of post-treatment fatigue (19),

the relationship between earlier and later levels of fatigue

were also investigated; (d) investigate the concurrent and

prospective contribution of trait anxiety on fatigue.

Patients and Methods

Participants. Patients diagnosed with a stage I or with disseminated

non-seminomatous testicular tumor were eligible for this study. All

patients received their diagnosis after the surgical removal of the

testicle (orchidectomy). After orchidectomy, the patients were

clinically staged, to establish the presence of metastases. Patients

without metastases (stage I) were closely monitored in follow-up

and were informed about their high cure rate of approximately

99%. Patients with metastases received chemotherapy and, based

on their prognostic classification, they were informed about their

cure rates (varying from 50-90%). After chemotherapy was

completed, all chemotherapy-treated patients were restaged. The

restaging procedure consisted of measurement of serum tumor

markers and CT scanning of the chest and abdomen. Patients

without biochemical or radiological abnormalities were considered

to have reached a complete remission.

All eligible patients, who consecutively attended the University

Medical Center Groningen (UMCG) in The Netherlands for

treatment between April 2001 and March 2004, were approached.

Exclusion criteria were age younger than 18 years at study entry,

insufficient command of the Dutch language, and previous

treatment for cancer. Twelve (17%) of the 71 patients approached

refused to participate. Of the 59 patients who completed the first

assessment, 4 did not complete the second questionnaire. Three of

these dropouts refused further participation and 1 was too ill to

complete the questionnaire. Of the 55 patients who completed the

second assessment, 1 patient died before the third assessment. Two

patients dropped out, because they had to receive additional

treatment. The final group included 52 patients, of whom 15

(28.8%) were treated with orchidectomy alone, and 37 (71.2%)

with orchidectomy and cisplatin-based chemotherapy. The patients

treated with chemotherapy received 4 courses of cisplatin,

etoposide and bleomycin, every 3 weeks.

Procedure. The study was introduced to the patients after

orchidectomy had been performed and written informed consent

was obtained. Participants with a stage I non-seminoma received

a questionnaire at the following 3 time points: within 1 month

after orchidectomy (T1), 3 months after T1 (T2) and 1 year after

T1 (T3). Patients with disseminated non-seminoma received a

questionnaire at the following 3 time-points: after orchidectomy

and before the start of chemotherapy (T1), after chemotherapy,

which is approximately 3 months after T1 (T2), and 1 year after

T1 (T3).

The study was approved by the Medical Ethics Committee of the

University Medical Center Groningen.

Measurements. Sociodemographics: Data on the following

sociodemographic variables were collected at T1: age, educational

level, marital status and employment status. The highest

educational level completed was measured on a seven-point scale:

primary school [1], and lower vocational [2], lower secondary [3],

middle secondary [4], high secondary [5], higher vocational degrees

[6] and university [7]. Employment status consisted of the

categories ‘not employed for wages’ (consisting of students, being

unemployed, being unable to work and being retired) and

‘employed for wages’.

Fatigue: Fatigue was assessed with the Multiple Fatigue Inventory

(MFI-20), which is a self-report questionnaire consisting of 5 scales,

each including 5 items: general fatigue, physical fatigue, reduced

activity, reduced motivation and mental fatigue. The psychometric

properties of this questionnaire have been found to be good (20). In

the present study, internal consistency of the subscales varied

between ·=0.76 and ·=0.93 for the 3 measurement times of the

group of testicular cancer patients. Smets et al. (21) have reported

data for the MFI-20 from an unselected group of 139 healthy Dutch

individuals (male: 44%, mean age: 46±16 years, married/ cohabiting:

64%), and this group was used as reference.
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Anemia: The presence of anemia was determined using the

guidelines of the Common Toxicity Criteria, version 3 (22). An Hb

level ->8.7 mmol/L indicates no anemia, 6.2-8.6 mmol/L grade 1

anemia, 4.9-6.1 mmol/L grade 2 anemia, 4.0-4.8 mmol/L grade 3

anemia and <4.0 mmol/L grade 4 anemia. Hemoglobin levels (Hb)

were only determined in patients treated with orchidectomy plus

chemotherapy (n=37).

Testosterone serum: Testosterone levels were considered as

subnormal when the total testosterone level was less than 10

nmol/L (11). Total testosterone was measured using radio-

immunoassay (Packard 1500/1600/2700, PerkinElmer, Groningen,

The Netherlands). These data were only assessed in patients

treated with chemotherapy. Three patients were excluded because

both testicles were removed and consequently they received

testosterone replacement therapy. Therefore, data were available

for 34 patients.

Trait anxiety: Trait anxiety was measured with the Dutch version

of the State-Trait Anxiety Inventory trait form (STAI-t) at T1(15,

23). The STAI-t is a psychometrically sound 20-item self-report

measure of anxiety proneness. The items have 4 response

categories, ranging from ‘not at all’(1) to ‘very much so’(4),

resulting in scores from 20-80. In the present study, the internal

consistency (Cronbach alpha) of this scale was 0.93.

Statistical analyses. Repeated measures analysis of variance was

used to examine changes in levels of fatigue, with type of treatment

(orchidectomy alone versus orchidectomy plus chemotherapy) as a

between-groups factor. Mann-Whitney tests were used to compare

men treated with orchidectomy alone with men treated with

orchidectomy and chemotherapy. Independent t-tests were used to

test differences between testicular cancer patients at T1 and T3 and

individuals without a history of cancer. Descriptive statistics,

Pearson correlations, t-tests and Mann-Whitney tests were used to

examine relationships between fatigue and sociodemographics,

anemia, testosterone and earlier levels of fatigue. A Pearson

correlation coefficient lower than 0.30 indicates a poor

relationship, a coefficient between 0.30 and 0.50 a moderately

strong relationship, and a coefficient higher than 0.50 a strong

relationship (24).

The predictive effect of trait anxiety on fatigue was examined

concurrently (within time, T1 trait anxiety and T1 fatigue), and

prospectively (T1 trait anxiety and T2 and T3 fatigue, controlling

for T1 fatigue). By statistically controlling for levels of the

dependent variable (i.e. fatigue) at T1, inferences can be made

about the direction of the causal influence.

Results

Descriptives. The mean age of the respondents was 28.7

years, ranging from 18 to 44. The educational level

completed varied from primary school to university degree,

with a mean educational level of 4.0 (SD=1.3). More than

half of the patients were married or cohabiting (59.6%), the

rest were single. Most patients were employed for wages

(78.8%).

Fatigue during the first year after diagnosis for testicular
cancer: effects of time and type of treatment. Repeated

measures analyses of variance showed a significant time

effect in physical fatigue, reduced activity and mental

fatigue. Furthermore, significant interactive effects of time

and type of treatment were found in all subscales, except for

reduced motivation, which signifies that levels of fatigue

changed over time in different ways for the groups.

Inspection of the mean scores in the orchidectomy plus

chemotherapy group showed that levels of fatigue increased

from T1 to T2, and decreased from T2 to T3. A continuous

decrease from T1 to T3, or a decrease from T1 to T2

followed by stabilization was found for the orchidectomy

group (Table I). No significant effect of type of treatment

was found (designated as ‘group’ in Table I), indicating no

significant differences between the means of the 2 groups

on the fatigue subscales at the different measurement times.

Because interactive effects were found and the groups

were small, it was decided to compare the means of the

orchidectomy and orchidectomy plus chemotherapy groups

at the different measurement times. Mann-Whitney U-tests

showed that the orchidectomy plus chemotherapy group

reported significantly more physical fatigue and reduced

activity at T2 than the patients who had undergone an

orchidectomy only (Table I).

Comparison of levels of fatigue of testicular cancer patients
shortly after orchidectomy and one year later with those of
individuals without a history of cancer. Because the mean

scores of the orchidectomy group and orchidectomy plus

chemotherapy group did not differ significantly at T1 and

T3, t-tests were performed with the total patient group.

Analyses showed that testicular cancer patients reported

significantly higher levels of reduced activity (t=3.34,

p=0.001) and mental fatigue (t=2.91, p=0.004) at T1. At

T3, the levels of fatigue of testicular cancer patients did not

differ from those of healthy individuals (Table II).

Correlates of fatigue. Sociodemographics: At T1, age

correlated significantly with reduced motivation (r=0.32,

p<0.05). At T2, a significant correlation was found between

age and all subscales of the MFI, except for mental fatigue

(r=0.29 to r=0.36, p<0.05). At T3, age correlated

significantly with general fatigue (r=0.35, p<0.05) and

reduced motivation (r=0.59, p<0.001). All correlations

were positive and moderately strong to strong, indicating

that the older the patient the more fatigue he experienced.

The only significant relationship found between educational

level and fatigue was at T3. More highly educated patients

reported more general (r=0.30, p<0.05) and physical

fatigue (r=0.29, p<0.05). Marital status and employment

status were not significantly related to fatigue.

Anemia: At T1, only 1 chemotherapy-treated patient had a

grade 3 level of anemia, and at T2, 2 patients had a grade 2

level of anemia. The remaining patients were not or slightly

anemic (grade 1 anemia) at any one of the 3 time-points. The
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group of patients with anemia was too small to investigate the

effect on fatigue. However, the mean scores on the MFI-20 of

the 3 patients with a grade 2 or 3 level of anemia fell within

the range of mean scores of the other patients.

Testosterone: Only 1 patient had a testosterone level less

than 10 nmol/L at T1. At T2 and T3, none of the patients

had testosterone levels less than 10 nmol/L. Therefore, we

could not investigate the effect of testosterone on fatigue.

Yet, the mean scores on the subscales of the MFI-20 of the

patient with an initially low testosterone level fell within the

range of scores of the other patients.

Earlier levels of fatigue: Pearson’s product moment

correlation coefficients were significant between the

different measurement times, ranging from 1 poor

relationship to 6 moderately strong and 8 strong

relationships (Table III). High correlation coefficients

indicate consistency between the measurement times, so

individuals were quite stable in their reports of levels of

fatigue over time. They were least stable in their reports on

the subscale of reduced activity.

Concurrent relationship between trait anxiety and fatigue:
Trait anxiety correlated positively with all fatigue subscales

at T1. The lowest, although moderately strong, correlation

was found between trait anxiety and reduced motivation.

The strongest relationship was found between trait anxiety

and mental fatigue (Table III).

Prospective effect of trait anxiety on fatigue: After

controlling for fatigue at T1, only a significant relationship

between trait anxiety and reduced activity at T2 was found.

In contrast, trait anxiety was significantly associated with 4/5

subscales at T3. The exception was a non-significant

relationship between trait anxiety and reduced motivation

(Table III). These findings indicate little causal effect of

trait anxiety on fatigue at T2, whereas at T3 a causal effect

of trait anxiety on most subscales of fatigue was found.

Discussion

The current study is the first to examine, with a

multidisciplinary measurement instrument, the prevalence,

changes in and correlates of fatigue among testicular cancer

patients treated during the first year after orchidectomy.

The prevalence of fatigue changed over time and varied

between the treatment groups. At the first assessment, shortly
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Table I. Means on the MFI-20 subscales and longitudinal analyses of fatigue.

MFI-20 subscalea T1 T2 T3 Test of overall trend

Mean (SD) Mean (SD) Mean (SD) Effect F p

General fatigue orchidectomy 11.0 (4.8) 9.7 (4.5) 10.3 (4.2) Time 2.30 0.10

chemotherapy 10.2 (4.4) 12.5 (4.8) 8.9 (4.8) Group 0.003 0.87

Interaction 5.09 0.008

Physical fatigue orchidectomy 10.5 (4.3) 8.5 (4.5) 8.7 (4.4) Time 5.96 0.004

chemotherapy 9.4 (4.5) 13.0 (4.9)** 7.9 (4.4) Group 0.54 0.47

Interaction 9.45 <0.001

Reduced activity orchidectomy 11.1 (5.1) 8.9 (4.6) 8.3 (3.5) Time 11.00 <0.001

chemotherapy 11.2 (4.5) 12.2 (4.1)* 7.6 (3.7) Group 0.85 0.36

Interaction 3.93 0.02

Reduced motivation orchidectomy 8.1 (2.8) 7.0 (2.8) 7.1 (2.1) Time 1.29 0.28

chemotherapy 8.1 (4.3) 8.2 (2.7) 7.4 (3.5) Group 0.60 0.44

Interaction 0.68 0.41

Mental fatigue orchidectomy 11.5 (5.3) 8.9 (4.2) 7.8 (3.7) Time 6.72 0.002

chemotherapy 10.1 (4.3) 10.5 (4.9) 9.5 (4.7) Group 0.27 0.61

Interaction 4.64 0.01

ahigher score indicates more fatigue

Mann-Whitney U-tests orchidectomy versus orchidectomy plus chemotherapy: *p≤0.05, **p≤0.01

Table II. Means and standard deviations of testicular cancer patients at
T1 and T3 (n=49) and individuals without a history of cancer (n=139;
Smets et al., 1998).

T1 T3 Reference group

Mean (SD) Mean (SD) Mean (SD)

General fatigue 10.4 (4.4) 9.3 (4.6) 9.9 (5.2)

Physical fatigue 9.7 (4.5) 8.1 (4.4) 8.8 (4.9)

Reduced activity 11.2 (4.6)** 7.8 (3.6) 8.7 (4.6)

Reduced motivation 8.1 (3.9) 7.3 (3.1) 8.2 (4.0)

Mental fatigue 10.5 (4.6)* 9.0 (4.5) 8.3 (4.8)

T1 versus reference group: *p≤0.01, **p≤0.001



after hearing the diagnosis and the surgical removal of the

affected testicle, the orchidectomy and orchidectomy plus

chemotherapy group reported similar levels of fatigue. They

reported significantly more reduction in activity and mental

fatigue than individuals without a history of cancer. Both the

physical recovery from the operation and anesthesia, and the

distressing emotions that follow from hearing a cancer

diagnosis are likely to have contributed to these higher levels

of fatigue. Three months later, the orchidectomy group

reported lower levels of fatigue, whereas the orchidectomy

plus chemotherapy-treated patients experienced increased

fatigue. This increase may be explained by the chemotherapy

treatment received by these patients. Patients in this group

were assessed immediately after completion of chemotherapy

and chemotherapy is known to cause fatigue (4, 7). One year

after orchidectomy, both the orchidectomy and orchidectomy

plus chemotherapy groups reported similar levels of fatigue

as individuals without a history of cancer. These findings

suggest that fatigue seems not to be an enduring problem for

the majority of testicular cancer patients, irrespective of the

treatment received. Apparently, treatment has an impact on

fatigue only shortly after orchidectomy and completion of

chemotherapy. This finding elucidates why previous studies

did not find an effect of treatment modality on fatigue in

long-term survivors of testicular cancer (6, 25).

The relationships between fatigue and sociodemographics,

physical factors and trait anxiety were studied among the

testicular cancer patients. Of the sociodemographics, age was

related to at least 1 of the fatigue subscales at all

measurement times. Similar to our study, increased fatigue

with age has been found in both the general population (9,

26) and cancer populations (6, 27, 28). It should be noted

that the testicular cancer patients were relatively young

compared to the reference group. So, it is possible that, if we

had compared the testicular cancer patients with people of

their own age, higher levels of fatigue would have been

found for the testicular cancer patients.

Associations with marital and social status have also been

reported in the general population (9), but we could not

identify such relationships in the current study.

Furthermore, our finding that a higher educational level was

related to physical fatigue 1 year after diagnosis disagreed

with findings in the general population, showing that shorter

education was associated with higher fatigue scores (9).

The occurrence of both anemia and hypogonadism was

rare in our study population. The majority of patients had

hemoglobin levels in the normal or in the mild anemic range

and normal testosterone levels at all measurement times.

This is consistent with previous reports that only a minority

of testicular cancer patients will develop moderate or severe

anemia (29) or hypogonadism (11-13). Both the patients

with anemia and the 1 hypogonadic patient reported fatigue

levels within the range of the whole group of testicular

cancer patients. Studies with large sample sizes are needed

to gain definitive insight into the impact of anemia and

hypogonadism on fatigue levels.

Earlier levels of fatigue were predictive of later levels of

fatigue. In broad terms, those reporting higher levels of

fatigue after orchidectomy also reported higher levels of

fatigue 3 months and 1 year later. Similar findings have

been reported before (3, 30). This stresses the importance

of identifying fatigued individuals early on in the disease

trajectory to reduce post-treatment fatigue, because the

longer fatigue lasts, the more it will disrupt the daily lives

of patients (31, 32).

Testicular cancer patients with a more anxious

disposition reported more fatigue after orchidectomy.

Prospective analyses showed that trait anxiety had a

predictive effect only in the subscale of reduced activity at

the second measurement time, suggesting that, at this time-

point, other variables are more important for the prediction

of fatigue. The greater percentage of our sample (71%)

consisted of patients treated with orchidectomy plus

chemotherapy, so it is possible that chemotherapy-related
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Table III. Correlations between earlier and later levels of fatigue and between trait anxiety (STAI-t) and fatigue concurrently and prospectively.

Concurrent Prospective

T1-T2 T2-T3 T1-T3 STAI-t and STAI-t and STAI-t and 

T1 fatigue T2 fatigue T3 fatigue 

r r r r Partial ra Partial ra

General fatigue 0.40** 0.51*** 0.47*** 0.51*** 0.16 0.32*

Physical fatigue 0.30* 0.46*** 0.52*** 0.54*** 0.20 0.33*

Reduced activity 0.27* 0.37** 0.36** 0.54*** 0.34* 0.32*

Reduced motivation 0.52*** 0.52*** 0.56*** 0.46*** 0.17 0.24

Mental fatigue 0.61*** 0.73*** 0.55*** 0.64*** 0.19 0.31*

acontrolling for fatigue at T1

*p≤0.05, **p≤0.01, ***p≤0.001



side-effects outweighed the impact of trait anxiety.

Unfortunately, our sample size was too small to reliably

investigate this hypothesis.

Interestingly, 1 year after orchidectomy, trait anxiety had

a significant causal effect on all fatigue subscales. Research

has shown that both highly anxious individuals (33) and

chronically fatigued individuals (34, 35) use maladaptive

strategies, such as avoidance coping, relatively often.

Avoidance coping strategies lead people into activities or

mental states (such as withdrawal and rumination) that keep

them from directly addressing problems (36). So, the highly

anxious testicular cancer patient might, for example, cope by

avoiding physical exercise, which is known for its physical

and psychological benefits (e.g. (37, 38)). Further research is

needed to clarify the relationships between coping strategies,

trait anxiety and fatigue among testicular cancer patients and

survivors, especially because coping strategies have rarely

been studied in relation to cancer-related fatigue (39).

Conclusion

Based on the results of the current study, it can be concluded

that treatment for testicular cancer has an impact on levels

of fatigue mainly in the short-term. Testicular cancer patients

did experience more fatigue immediately after orchidectomy

and, for those who received chemotherapy, following

completion of chemotherapy. One year after orchidectomy,

patients treated with orchidectomy alone as well as those

treated with orchidectomy and chemotherapy reported levels

of fatigue comparable to those of individuals without a

history of cancer. Older age was related to increased fatigue.

Earlier levels of fatigue were predictive of later levels of

fatigue. Furthermore, concurrent and causal relationships

were found between trait anxiety and fatigue. Older testicular

cancer patients, those who already report being fatigued

shortly after orchidectomy and those with a more anxious

disposition, might benefit from a multidisciplinary

intervention that focuses on physical exercise training and the

strengthening of coping strategies to effectively reduce

fatigue. A multidisciplinary approach for fatigue seems

relevant, because when increased levels of fatigue were found

in this study, it was found in all domains.
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