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The personality trait of neuroticism is strongly associated with
long-term morbidity in testicular cancer survivors
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Abstract
Background. Neuroticism is a personality trait expressing nervousness and insecurity. Associations between neuroticism and
morbidity in long-term cancer survivors have hardly been explored. The aim of this study was to explore associations
between neuroticism and somatic and mental morbidity and lifestyle issues in long-term survivors of testicular cancer
(TCSs). Material and methods. All Norwegian TCSs treated between 1980 and 1994 (n�1 814) were invited to this cross-
sectional study. Among them 1 428 (79% response rate) delivered valid data. Neuroticism was self-rated on an abridged
version of the Eysenck Personality Inventory. Information was collected by mailed questionnaires. The associations of
neuroticism and self-reported variables were tested with multivariate logistic regression analyses. Results. Neuroticism was
significantly associated with presence of somatic complaints, reduced physical function, neurotoxic side-effects (tinnitus,
hearing impairment, peripheral neuropathy, and Raynaud’s Phenomenon), self-esteem, concerns about not being able to
father children, sexual problems, hazardous alcohol use, daily use of medication, use of sedatives and hypnotics, recent visits
to a general practitioner, and seeing a psychologist/ psychiatrist after ended cancer treatment. Poor self-rated health, higher
number of negative life events, economical problems and problems getting loans granted showed significant associations
with neuroticism. Discussion. Neuroticism in TCSs at long-term follow-up is significantly associated with somatic and
mental morbidities, and several aspects of unhealthy lifestyle. High levels of neuroticism should be considered in TCSs
expressing multiple complaints and concerns at follow-up consultations. Assessment of neuroticism may be clinically
important in order to offer appropriate interventions to prevent and manage morbidity in TCSs.
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The concept of personality describes ‘‘enduring

patterns of perceiving, relating to, and thinking about

the environment and oneself. Personality traits are

prominent aspects of personality that are exhibited in

a wide range of important social and personal con-

texts.’’ [1]. Personality traits are considered to be

relatively stable over long time [2]. Empirical studies

have identified a small number of basic personality

traits. Based on a combination of knowledge from

physiology, genetics, and learned behavior, Eysenck

defined three such traits: neuroticism, extravertion,

and psychoticism [3]. The trait of ‘neuroticism’

represents the person’s tendency to feel nervous and

worrying rather than feeling calm and safe. Other

classification systems of personality traits label neu-

roticism as ‘nervousness’ [4] or ‘harm avoidance’ [5].

Many studies have shown that aspects of neuroti-

cism such as negative affective states (depression,

anxiety, hopelessness) [6], and exhaustion [7] have a

strong association with somatic morbidity particularly

cardiovascular diseases. Survival and risk of recur-

rence have also been linked to negative psychological
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aspects, however Nakaya et al. [8] did not confirm

such association in a sample of lung cancer patients,

neither did Petticrew et al. [9] in a review including

several cancer types, and different follow-up time

spans. A large population-based study confirmed the

association between neuroticism, and common so-

matic symptoms, defined as mainly psychosomatic/

somatoform ones (e.g. nausea, fatigue, and enteral-

gia), or infectious/allergic ones (e.g. symptoms related

to having a cold) [10]. Goodwin et al. [11] examined

adults in the USA (the National Comorbidity

Survey), a study which showed strong association

between neuroticism and several physical diseases,

e.g. diabetes, arthritis, ulcer, and kidney/liver- and

stomach/gallbladder diseases. Neeleman et al. (2004)

[12] also showed significant associations between

neuroticism and somatic and mental morbidity in a

population based Dutch sample. Causal links be-

tween neuroticism and mental disorders mainly

anxiety and depression have also been observed

[13�15].

The association between personality and psycho-

patology has been described in different ways, e.g.

considering neuroticism as a predisposition or vul-

nerability factor for mental health disorders. Another

way of explaining this association is considering

neuroticism and anxiety to have a shared etiology.

Craske et al. [16] presents several etiological and

pathogenetic factors for anxiety disorders, e.g. ge-

netic and physiological causes, parental influence,

cognitive impact, and direct and indirect traumatic

exposure. Some of these factors are also described

for Eysenck’s conceptualization of personality traits

[3], which support the idea of a common conceptual

framework between neuroticism and mental health

disorders. Thus, neuroticism has both mediating

and moderating effects on somatic and mental

morbidity, and the effects could be either direct or

through unhealthy lifestyle [6].

These associations between neuroticism and so-

matic and mental morbidity, and lifestyle have hardly

been examined in cancer survivors. A study of head

and neck cancer patients showed significantly higher

level of neuroticism than in control patients [17].

Since neuroticism is associated with somatic and

mental morbidity as well as lifestyle factors, studies of

this personality trait in cancer survivors is highly

relevant for secondary prevention.

We have earlier on reported on mental distress [18],

quality of life [19], fatigue [20] and sexual functioning

[21] in a large Norwegian sample of long-term

testicular cancer survivors (TCSs). Neuroticism, as

an independent variable, was regularly significant

associated with these outcome variables. We, there-

fore, wanted to examine neuroticism in more detail in

our sample of TCSs. This study examines the

associations between neuroticism and somatic and

mental morbidity, health behavior as well as lifestyle

issues.

Besides making the personality trait of neuroti-

cism more familiar to the oncologist, the aim of this

study was to explore two research questions: 1)

What are the associations between neuroticism and

self-reported somatic and mental morbidity, and

lifestyle in TCSs?; 2) Do somatic and mental

morbidity and lifestyle show significant associations

with neuroticism in multivariable analyses also

including age, level of education and treatment

modalities as independent variables? For question

1) we held the hypothesis that many significant

associations would be found, and for question 2)

we held the hypothesis that neuroticism would show

more significant association than the background

factors of age, level of education and treatment

modalities.

Material and methods

Patient recruitment

In 1998 the five Norwegian university oncologic

departments started a collaborative cross-sectional

study of unilaterally orchiectomized TCSs addres-

sing their somatic and psychosocial health and long-

term quality of life. Patients treated for testicular

cancer (TC) between 1980 and 1994 were identified

by the Cancer Registry of Norway and crosschecked

with the patient registries of the five departments.

Eligibility criteria for the study were age between 18

and 75 years at the time of invitation and no

evidence of TC. Patients with extra-gonadal germ

cell malignancy, bilateral TC, a second non-germ

cell malignancy (except skin cancer), and those, in

whom the non-affected testicle had been removed

previously due to a benign condition, were excluded.

The sample consisted of TCSs that all were tumour-

free, but previously had been registered with mainly

stage I testicular cancer. The distribution of cancer

stages at treatment were as follows: 1 013 (71%)

with stage I, 278 (20%) had stage II, 32 (2%) had

stage III, and 105 (7%) were registered with stage IV.

By mail 1 814 eligible TCSs were invited to fill in a

questionnaire and to have an outpatient follow-up

examination. Non-compliers had emigrated, were

without permanent address, deceased, did not re-

spond, or refused to participate, resulting in a study-

sample of 1 438 TCSs (compliance rate 79%). Ten

TCSs delivered invalid forms in relation to the

measurements relevant for this study, and the sample

examined, therefore, consists of 1 428 evaluable

TCSs.
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Treatment principles

The treatment principles of this sample have been

presented elsewhere [18]. Post-orchiedectomy treat-

ment was preferably given according to the specified

protocols defined by the Swedish-Norwegian testi-

cular cancer project (SWENOTECA), the EORTC

Genito-Urinary Group, or the MRC Testicular

Cancer Working Party.

Measures

Neuroticism was self-rated by an 18-items version of

The Eysenck Personality Questionnaire (EPQ-18)

[22]. EPQ-18 was derived from the EPQ-90 in

which each personality trait (neuroticism, extraver-

sion and psychoticism) was examined with 30 items

[23]. Several brief versions of the EPQ-90 have been

published [24], and our version was based on EPQ

findings from a Norwegian twin sample [22,25]. The

analyses concerned neuroticism since only that trait

has shown strong association with psychological

distress [15]. In EPQ-18 six items cover neuroti-

cism, and each item is scored as present (1) or absent

(0). Adding up the six item scores on neuroticism,

the sum score ranges from 0 to 6. For some of our

analyses high levels of neuroticism were defined by a

sum score of � 5 (‘high neuroticism’) in contrast to

lower scores (‘low neuroticism’). The correlation

between neuroticism rated by the EPQ 90 and the

EPQ-18 was r�0.89. Internal consistency of EPQ-

18 neuroticism was a�0.72 in the TCSs group.

Questionnaire issues. The questionnaire covered de-

mographic, morbidity, illness behaviour and lifestyle

issues as well as several assessment instruments.

Civil status was dichotomized into paired (married

and cohabiting), and not-paired [single, separated,

divorced, widow(er)] relationships, education was

divided into two levels:B13 school years and]13

school years. Work status was classified into currently

employed/self-employed or not so. Concerns about

fertility was present in those who scored ‘‘quite a bit’’

or ‘‘very much’’ and absent in those scoring ‘‘not at

all’’ or ‘‘a little’’. Data on Problems getting loan and

insurance was gathered by one question ‘‘Have you,

after the diagnosis of testicular cancer, experienced

problems getting loan and insurance?’’ with dichot-

omous rating of the answer (yes/no). Problems getting

loan or insurance were present in those with a positive

rating. In addition the respondents were given the

possibility to describe these specific problems, and

the impact on the person’s life.

Self-rated health was based on the question: ‘‘Over-

all, how would you define your health right now?’’

and dichotomized into ‘‘Poor’’ (‘‘Poor’’ or ‘‘Fairly

good’’), and ‘‘Good’’ (‘‘Excellent’’, ‘‘Very good’’, and

‘‘Good’’). The formulation: ‘‘Have a medical doctor

ever told you that you had any of the following

diseases . . .?’’ was used for self-report of the following

somatic diseases: myocardial infarction, angina pec-

toris, stroke, diabetes, hypertension, osteoporosis,

rheumatoid arthritis, arthrosis, ankylosing spondyli-

tis, and other long-standing musculo-skeletal dis-

eases. These diagnoses were not confirmed by

medical doctors or hospitals. Somatic symptoms/com-

plaints were present if ‘‘considerable distress’’ last

year were due to nausea, heartburn, diarrhea, con-

stipation, tachycardia, or dyspnoea.

Daily smoking concerned daily consumption of any

number of cigarettes. Alcohol problems were screened

with a four items version of Alcohol Use Disorders

Identification Test (AUDIT) used in Norway rated

on five point Likert scale from 1 (never) to 5 (daily),

and the sum score ]6 defined alcohol problems.

Internal consistency of AUDIT was a�0.67 in this

study.

The level of physical activity was dichotomized as

‘‘minimal’’ or ‘‘at least moderate’’ based on pub-

lished procedures [26]. Assessment on the use of

daily medication was performed by means of the

question ‘‘Have you, during the last year, used any

kind of medication as a daily practice?’’ with the

answering possibilities ‘‘yes’’ or ‘‘no’’. Additionally

daily use of sedatives or hypnotics last month was

reported. Daily use of analgesics, and use of medica-

tion for anxiety and depression, and hypertension were

assessed. Health consultations was defined as seeing a

medical doctor last year, and seeing a psychologist/

psychiatrist after treatment. Data regarding ‘life

events’ were collected by ten questions containing

options from the experience of own disease, divorce,

bereavement in the family or among close friends,

being out of work or unemployed, serious financial

problems in the family, to problems with domestic

life and breaking the laws. All questions was to be

answered with a ‘‘yes’’ or ‘‘no’’ rating. The variable

negative life events was constructed as a continuous

variable, defined as the sum of these ten defined

events [27].

Rating scales. Neurotoxic side-effects like peripheral

neuropathy, Raynaud’s phenomena, tinnitus, and

reduced hearing were assessed by the six items of the

Scale for Chemotherapy-Induced long-term neuro-

toxicity (SCIN)-form [28] on 4-items Likert scales,

dichotomized into not present (‘‘not at all’’ or ‘‘a

little’’) and present (‘‘quite a bit’’ or ‘‘very much’’)

according to published procedures [18].

Sexual problems were defined by the total score on

the ten functional items of the Brief Male Sexual
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Function Inventory (BSFI) [29]. Internal consis-

tency was a�0.91 in this study. In the logistic

regression analysis sexual problems was dichotomized

according to cut-off levels for caseness, and defined

as overall sexual problems present or absent [21].

Anxiety and depression were self-rated by The

Hospital Anxiety and Depression Scale (HADS)

[30] in which both the anxiety and depression sub-

scales include seven items. Scores for the sub-scales

range from 0 (low) to 21 (high). Internal consistency

was a�0.84 for HADS-A, and for HADS-D a�
0.82 in this study.

Physical, and mental function was assessed by

means of the Physical (PCS), and the Mental

Component Summary Score (MCS), of Short

Form-36 (SF-36) [31]. PCS and MCS are based

on T-transformation so that the population mean is

50 points and one standard deviation (SD) 10

points. In the logistic regression analysis PCS was

dichotomized with the values ]40 representing

‘‘good physical quality if life’’, and B40 indicating

‘‘poor physical quality of life’’.

Fatigue was self-rated by the Fatigue Question-

naire (FQ) [32] of which 11 items assess the

prevalence and intensity of fatigue symptoms com-

pared to the last time the respondent felt well. Seven

items concern Physical Fatigue (PF), and four

contain Mental Fatigue (MF) and their sum score

represents Total Fatigue Score (TF). Higher scores

imply more fatigue. Internal consistency for TF was

a�0.99 in this study.

The Impact of Event Scale (IES) [33] assesses the

psychological response to cancer related distress. The IES

consists of two sub scales: intrusion (IES-I), and

avoidance (IES-A) rated on a six point Likert scale

from 1 (‘‘Never’’) to 6 (‘‘To a high degree’’), which is

an adjusted scoring compared to the original one

[34]. Internal consistency was a�0.90 for IES-I and

a�0.84 for IES-A in this study.

The Brief Approach/Avoidance Coping Questionnaire

(BACQ) was used to assess coping strategies. The

BACQ consists of 12 items covering the ‘‘approach’’/

‘‘avoidance’’ strategies [35], that are scored on a 5-

point ordinal scale from 1 (‘‘Disagree completely’’)

to 5 (‘‘Agree completely’’). Higher score denotes a

more adaptive coping style in terms of an active

approach rather than avoidance. Internal consis-

tency was a�0.64 for BACQ in this study.

Statistics

Data were analysed by the SPSS, PC version 13.0,

using standard descriptive statistics. Associations

between continuous variables were assessed by

Spearman’s correlation coefficient due to skewed

distributions. TCSs with high and low levels of

neuroticism were compared, and continuous vari-

ables were examined by t-tests and categorical vari-

ables by Pearson’s x2-test. Significant differences on

continuous variables and 2�2 contingency tables

were also expressed as effects sizes (ES), and clinical

significance was set at ES � 0.40 [36].

Multivariate logistic regression analyses were used

to examine the associations between neuroticism,

age, level of education, and treatment modalities and

various demographic, morbidity and lifestyle-factors

as dependent variables. By this approach the four

independent variables were controlled for each other

in the models. The strength of associations was

expressed by odds ratios (ORs), and p-values in the

logistic regression analyses.

Due to multiple comparisons the significance level

was set at pB0.01, and all significance tests were

two-sided.

Ethics

The study was approved by the Ethical Committee

of the Southern Health Region of Norway and the

Norwegian Data Inspectorate. All participants gave

written informed consent.

Results

Comparison of TCSs with high and low levels of

neuroticism

Among TCSs 176 (12%) were identified with ‘high

neuroticism’ and compared to the 1 252 (88%) ones

with ‘low neuroticism’. Significant differences were

observed between the ‘high’ and ‘low’ neuroticism

groups for nearly all variables examined (Table I).

The exception were coping styles (BACQ), not

being in paired relationship, fathered no children,

and having had hypertension, diabetes or myocardial

infarction. Clinically significant poorer results in the

‘high neuroticism’ group were observed for sexual

problems, fatigue, physical functioning, psychologi-

cal distress, and negative life events last year,

economical problems last year, tinnitus, peripheral

neuropathy, somatic complaints, consultations with

psychiatrists/psychologist, self-rated health and self-

image was found in the ‘high neuroticism’ group.

Correlation of neuroticism with other measures

Table II shows moderate correlations between neu-

roticism, and established measures of psychological

distress such as the HADS-A, the HADS-D, the
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IES-I, the IES-A, the TF, and the MCS with

neuroticism explaining 19 to 41% of the variance

in these measures.

Associations with neuroticism and other independent

variables. In multivariate logistic regression analyses

with neuroticism, age, lower education level and

treatment modalities as independent variables, neu-

roticism was significantly associated with: hazardous

alcohol use, concerns about not being able to father

children, overall sexual problems, poor physical

quality of life, reduced self-image due to TC, con-

sulting a psychiatrist/psychologist after TC treat-

ment, seeing a doctor last year, presence of somatic

complaints and all types of neurotoxic side effects,

daily use of any medication and of sedatives/hypno-

tics, poor self-rated health, and problems to grant a

loan or insurance (Table III).

When the logistic regression analyses are studied

closer, neuroticism showed significant associations

with 20 variables of 22 (91%). In contrast, age was

Table I. Comparison of independent variables in relation to high and low neuroticism in TCSs.

NEUROTICISM

Low High

(n�1 252) (n�176)

Variables Mean (SD) Mean (SD) P ES

Age at survey 44.9 (10.3) 43.1 (10.1) 0.03

Sexual functioning (BFSI) 30.9 (8.5) 27.1 (9.9) B0.001 0.44

Current hazardous alcohol use 0.9 (1.4) 1.4 (2.2) B0.001 0.33

Fatigue (FQ) 12.3 (3.9) 16.6 (5.0) B0.001 1.06

SF-36 PCS 51.2 (9.0) 45.4 (11.8) B0.001 0.62

SF-36 MCS 52.6 (7.8) 42.0 (11.5) B0.001 1.27

HADS-Anxiety 4.0 (3.1) 9.4 (4.0) B0.001 1.67

HADS-Depression 2.4 (2.7) 6.0 (4.0) B0.001 1.25

IES-Avoidance 5.9 (6.9) 13.9 (9.4) B0.001 1.10

IES-Intrusion 3.9 (4.7) 10.4 (7.9) B0.001 1.25

Coping style (BACQ) 36.4 (5.4) 37.0 (5.1) 0.15 -

Number of negative life events 1.1 (1.2) 1.8 (1.7) B0.001 0.55

Neurotoxic side-effects (SCIN) n (%) n (%)

Tinnitus 182 (15) 46 (26) B0.001 0.43

Hearing impairment 177 (14) 36 (21) 0.003 0.25

Paresthesias fingers 147 (12) 42 (24) B0.001 0.36

Paresthesias toes 184 (15) 54 (31) B0.001 0.59

Raynaud’s fingers 239 (19) 49 (28) 0.008 0.30

Raynaud’s toes 207 (17) 57 (33) B0.001 0.43

Demography and life-style

Non-paired relationship 286 (23) 48 (27) 0.19

Low educationB13 years 740 (60) 134 (76) B0.001 0.35

Currently not working 166 (13) 43 (25) B0.001 0.31

Concerns being able to father children 133 (11) 38 (22) B0.001 0.64

Daily smoker 408 (33) 81 (46) 0.003 0.27

Low level of physical activity 186 (15) 43 (24) 0.001 0.23

Disease-influenced self-image 77 (6) 42 (24) B0.001 0.53

Poor self-rated health 225 (18) 91 (53) B0.001 0.76

Problems to grant loan/ insurance, or to continue

working after treatment

377 (31) 73 (44) 0.001 0.37

Disease issues

Somatic co-morbidity 266 (21) 58 (34) B0.001 0.29

Somatic complaints 163 (13) 51 (30) B0.001 0.42

Seen a medical doctor last year 1 023 (83) 161 (92) 0.004 0.28

Seen a psychologist/psychiatrist after treatment 120 (10) 49 (28) B0.001 0.47

Daily use of medication 492 (40) 86 (51) 0.01 0.24

Daily use of sedatives or hypnotics 43 (4) 22 (13) B0.001 0.34

Hypertension 103 (9) 19 (13) 0.14

Diabetes 27 (3) 7 (5) 0.22

Myocardial infarction 24 (2) 6 (4) 0.16
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significantly associated with 12/22 (55%), lower

level of education with 9/22 (41%) and treatment

modalities with 7/22 (32%).

Discussion

We confirmed our hypotheses of strong associations

between neuroticism and self-reported somatic and

mental morbidity, unhealthy lifestyle and more

health care consumption in TCSs at long-term

follow-up. Neuroticism showed significant associa-

tions with 20/22 variables examined which was

clearly more than for age, lower education and

treatment modalities.

In our TCSs sample neuroticism showed moder-

ate correlations with established measures of psy-

chological distress. These moderate correlations

confirm previous studies showing significant associa-

tions between neuroticism and negative affects

(anxiety and depression, and cancer-specific anxiety)

mental quality of life, fatigue, and somatic and

mental morbidity [12].

The significant associations between neuroticism

and somatic complaints and somatic comorbidity

found in TCSs are in line with large population

studies confirming the link between common so-

matic symptoms and neuroticism [10]. Comparison

between these studies seems reasonable since the

Table II. Correlations between neuroticism and established measures of psychological distress*.

Neuroticism HADS-A HADS-D MCS IES-A IES-I TF

Neuroticism � 0.64 0.50 �0.50 0.43 0.44 0.48

HADS-A 0.64 � 0.64 �0.65 0.46 0.49 0.50

HADS-D 0.50 0.64 � �0.60 0.41 0.37 0.56

MCS �0.50 �0.65 �0.60 � �0.33 �0.36 �0.51

IES-A 0.43 0.46 0.41 �0.33 � 0.56 0.37

IES-I 0.44 0.49 0.37 �0.36 0.56 � 0.44

TF 0.48 0.50 0.56 �0.51 0.37 0.44 �

*Abbreviations: HADS-A: The Hospital Anxiety and Depression Scale, anxiety subscale, HADS-D: The Hospital Anxiety and Depression

Scale, depression subscale, MCS: Mental Component Summary Scale of the Short Form-36, IES-A: Impact of Event Scale, avoidance

subscale, IES-I: Impact of Event Scale, intrusion subscale, TF: Fatigue Questionnaire, Total Fatigue scale.

Table III. Logistic regression analyses of associations between age, level of education, treatment modalities and neuroticism, and relevant

dependent variables.

Age B13 years education Treatment Neuroticism

OR p OR p OR p OR p

Low level of physical activity 1.01 .14 2.48 B.001 1.06 .48 1.11 .01

Daily smoking .99 .13 2.23 B.001 1.19 .01 1.08 .02

Hazardous alcohol use .99 .09 1.28 .18 1.08 .42 1.19 B.001

Concerns about not being able to father children .92 B.001 .90 .54 1.03 .72 1.32 B.001

Sexual problems (BSFI defined) 1.05 B.001 1.10 .57 1.17 .03 1.36 B.001

Disease influenced self-image 1.03 .001 1.66 .03 1.12 .35 1.75 B.001

Daily use of medication 1.05 B.001 1.32 .02 .94 .33 1.18 B.001

Daily use of sedatives/ hypnotics 1.04 .003 1.64 .11 .84 .22 1.40 B.001

Seen a medical doctor last year 1.02 .01 1.31 .07 .95 .53 1.13 .004

Seen a psychologist/ psychiatrist after treatment .98 .04 .59 .003 1.11 .28 1.54 B.001

Physical functioning (PCSB40) .95 B.001 .34 B.001 .96 .36 .68 B.001

Somatic co-morbidity 1.08 B.001 1.52 .004 1.11 .17 1.13 .001

Somatic symptoms/complaints 1.00 .58 1.73 .002 1.09 .33 1.33 B.001

Problems to grant loan or insurance .98 B.001 1.00 .99 1.26 .001 1.16 B.001

Number of negative life events 1.00 .54 1.06 .65 1.09 .17 1.23 B.001

Poor self-rated health 1.03 B.001 1.55 .006 1.22 .02 1.59 B.001

Paresthesias fingers 1.02 .01 1.85 .001 1.35 .003 1.30 B.001

Paresthesias toes 1.04 B.001 1.51 .01 1.53 B.001 1.30 B.001

Raynaud’s Phenomenon fingers 1.00 .22 1.38 .03 2.14 B.001 1.23 B.001

Raynaud’s Phenomenon toes 1.02 .002 1.39 .03 1.91 B.001 1.27 B.001

Tinnitus 1.02 .02 1.35 .06 1.39 .001 1.28 B.001

Hearing impairment 1.04 B.001 1.94 B.001 1.39 .001 1.16 B.001

*Brief Sexual Function Inventory (BSFI).

**Physical Component Summary Scale of the Short Form 36 (SF-36, PCS).
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definition of somatic complaints in our study has the

same content as the factor ‘‘psychosomatic/somato-

form’’ in the study of Rosmalen et al. [10].

In this study we used self-reporting of medical

diseases and complaints, which might give inaccurate

results due to possible over-reporting of painful,

persistent bodily disorder or under-reporting of

asymptomatic diseases. Costa & McCrae (1987) [4]

suggested cases with ‘high’ neuroticism, could have a

tendency to over-report all kind of negative health

conditions. This aspect should therefore be taken

into consideration. However, the study by Rosmalen

et al. [10] was also based on self-report.

In long-term TCSs we have documented associa-

tion between neuroticism and somatic and mental

morbidity, health, and lifestyle, all factors that might

have an impact on morbidity after cancer. In order to

prevent and manage morbidity in TCSs, assessment

of neuroticism may be clinically important since

neuroticism may be amenable to prophylactic inter-

ventions.

Personality traits like neuroticism may be new

concepts for most oncologists, but our findings

convincingly demonstrate the strong impact of

neuroticism on somatic and mental morbidity.

Patients with high neuroticism could be identified

by clinicians with the six neurotcism items in TCSs

with multiple chronic complaints. If TCSs are found

positive on neuroticism and particularly if signs of

unhealthy lifestyle are identified, counseling should

be strongly recommended.

The EPQ is moderately correlated with substanti-

ate instruments frequently used within the oncology

setting, made for the purpose of assessing latent

concepts as fatigue (FQ), cancer related distress

(IES), anxiety and depression (HADS), and mental

quality of life (MCS) . These findings indicate the

necessity of a separate instrument for measuring

neuroticism.

Strengths and limitations

Our study has several strengths. A large population-

based sample allowed for subgroup analyses and was

adequately powered for comparisons between two

groups. The study mostly used validated question-

naires on various psycho-social variables.

The results need to be interpreted in light of

several limitations, however. Since the data are

cross-sectional, we cannot demonstrate causal rela-

tionships, but rather present associations for further

examination in prospective studies. Multiple ana-

lyses in studies like this could present false positive

results by chance, and we have taken several actions

to meet this problem. We have supplemented

p-values with effect sizes, and we have set the

p-values atB0.01, and limited the number of

independent variables in the regression analyses.

Our use of an abridged version of the EPQ-18

could be criticized due to reduced variance of only

seven summary score alternatives. However, the

psychometric properties of the abridged form,

EPQ-18, is good, and its utilization is recommended

[22]. Self-report of morbidity can always be criticized

as to lack of confirmation by medial records, medical

doctors or at hospitals.

Finally, the survey was sampled some years ago.

However, we cannot see that this delay influences

the aims and results of the study, which illustrate

general principles.

Conclusion

This study found many significant associations

between self-reported somatic and mental morbid-

ity, lifestyle, and health care consumption and

neuroticism in TCSs. Neuroticism is a personality

trait that should be considered in TCSs who at long-

term have chronic and multiple somatic and mental

complaints in spite of being cured of their cancer.

Neuroticism as measured by the EPQ-18 is only

moderately correlated with more established ques-

tionnaire measures used in oncology.
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