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ABSTRACT

Background and aim. Fatigue is one of the most frequently reported symptoms by
cancer patients. In recent years, much effort has been directed to designing fatigue
measures which are psychometrically appropriate as well as easily administered.
Among these, the Revised Piper Fatigue Scale (PFS-R) is widely used in assessing fa-
tigue in cancer patients and other populations. Despite its large utilization in different
national contexts and with different populations, its structure appears to vary across
cultures, suggesting the need for its validation before use. The main aim of the present
work was to verify the validity (i.e., dimensional structure and construct validity) and
reliability (i.e., internal consistency) of an Italian translation of the PFS-R to reassure
Italian oncology practitioners about its appropriate usage in practice and research.

Methods and study design. One-hundred ten Italian oncological inpatients were ad-
ministered an Italian translation of the PFS-R together with a form for the collection
of personal identification and clinical data and other fatigue and quality of life meas-
ures (POMS and EORTC QLQ-C30) already validated for Italy.

Results. Principal component exploratory factor analysis revealed a four-factor struc-
ture quite similar to (although not overlapping) the original described by Piper and
colleagues; all four factors proved to be reliable and to correlate with one another and
with previous validated measures of fatigue and quality of life. Preliminary descrip-
tive statistics were also provided for data comparisons.

Conclusions. Despite the discussed limitations, PFS-R seems a valid and reliable
multidimensional fatigue measure also adequate in Italian oncological settings. Free
full text available at www.tumorionline.it

Introduction

Fatigue is one of the most frequently reported symptoms by cancer patients and tends
to accompany the individual during the entire disease course, i.e., throughout treatment
and also later, in the terminal or survival phase of the illness!-8. This pervasiveness of fa-
tigue in the cancer experience has suggested to coin the term “cancer-related fatigue”
(CRF), as recommended by healthcare providers for its systematic and accurate assess-
ment!?. Nevertheless, the distinction between a physiological reaction to fatiguing situ-
ations and a clinically relevant symptom (or syndrome) is often not so clear®!° and this
lack of clarity can provoke under- or overestimation of the phenomenon.

In fact, fatigue is a subjective experience that occasionally affects everybody. In
healthy individuals it is a regulatory response to physical or psychological stress that
contributes to maintaining a healthy balance between rest and activity'!. By contrast,
for people with specific diseases including cancer, fatigue often becomes a distress-
ing symptom and a great source of concern.

The NCCN! defines CRF as “a distressing, persistent, subjective sense of physical,
emotional and/or cognitive tiredness or exhaustion related to cancer or cancer treat-
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ment that is not proportional to recent activity and in-
terferes with usual functioning” (p. FI-1) (see also: Ro-
driguez'%; Servaes et al.''; Wu & McSweeney'?).

The Revised Piper Fatigue Scale (PFS-R'®) is a multidi-
mensional self-report instrument useful in fatigue as-
sessment!?!* originating from a prior longer version of
the scale'®. Although it is frequently used for non-cancer
populations!®-20, it was originally validated in a sample of
breast cancer survivors'® and is commonly applied in
oncological practice as well as research. The scale con-
sists of 22 items supplemented by 5 additional open-
ended questions related to the temporal dimension of
fatigue, its perceived cause, effect, relief, and additional
symptoms not included in the scoring. A principal com-
ponent factor analysis groups the 22 items into 4 reliable
and correlated dimensions: behavioral severity (6 items),
relating to the severity and degree of disruption in activ-
ity of daily living; affective meaning (5 items), relating to
the emotional meaning attributed to fatigue; sensory (5
items), relating to the physical symptoms; and cognitive
and mood (6 items), relating to mental and mood
states!3. Scaling is based on a 0-10 range; total and sub-
scale mean scores are derived from summing individual
items and dividing by the number of items in the sub-
scale/total scale to maintain the 0-10 scaling.

The PFS-R has already been validated in France?!, the
Netherlands??, and Brazil®’, and its translation has also
been documented for the Swedish?3, Greek?*, Chinese?,
and Turkish?® languages. However, the dimensional
structure of the scale appears not to be constant across
cultures'®2%-2%; consequently, inspection of its psychome-
tric properties (dimensionality, validity, reliability) before
its usage in a new national context seems desirable.

The first aim of the present work has been to make a
valid and reliable fatigue measure available to Italian
cancer patients and Italian clinicians and researchers.
To pursue this objective, the PFS-R dimensional struc-
ture, together with its reliability, has been tested in a
sample of Italian cancer patients. The construct validity
of the entire scale and its dimensions has been verified
by correlating them with other fatigue and quality of life
(QoL) measures already validated for Italy and widely
applied in cancer populations. Preliminary data (e.g.,
means, standard deviations, frequencies) are also pre-
sented for Italian cancer patients. A supplementary in-
terest of the present study concerns the international
debate on the cross-national and cross-cultural validity
of psychological measures'*?’.

Material and methods

Participants

One-hundred and ten consecutive cancer patients
participated in the study. The eligibility criteria were the
following: (1) being hospitalized in the same cancer
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hospital in north-east Italy, (2) being older than 18
years, (3) being diagnosed or being treated for cancer,
(4) having an ECOG performance status between 0 and
228 (5) having no handicaps, psychiatric syndromes or
temporary inability to compile forms, and (6) having a
good understanding of the Italian language. Selection of
potential participants was done by consulting clinical
files, whereas the actual involvement in the research
was subordinated to the signing of a written permission.

In the sample, 33 (30%) participants were men and
the median age was 58 years (range, 26-80). As for dis-
ease data, the most representative types of cancer were
breast cancer (17.3%), ovarian cancer (10.9%), and col-
orectal cancer (8.2%).

Materials and procedure

The PFS-R, together with a form for the collection of
personal identification and clinical data, the Subscales
E T, D, and C of the Profile of Mood States (POMS?), the
European Organisation for Research and Treatment of
Cancer Quality of Life Questionnaire Core 30 (EORTC
QLQ-C30%), and the informed consent form to partici-
pate in the trial were administered by a trained psychol-
ogist during hospitalization.

Before data collection, the PFS-R was translated into
Italian* following the back-translation procedure3!32
and the comprehensibility of the Italian version was
verified in a nonclinical sample of 10 units.

The POMS? is a widely used tool in assessing mood
states which has already been validated for Italy. It
consists of 5 negative mood scales (Tension-Anxiety, Fa-
tigue-Inertia, Confusion-Bewilderment, Depression-
Dejection, Anger-Hostility) and 1 positive scale (Vigor-
Activity). In the present research the Fatigue-Inertia (F),
Tension-Anxiety (T), Depression-Dejection (D), and
Confusion-Bewilderment (C) scales were administered.

The European Organisation for Research and Treat-
ment of Cancer (EORTC) QLQ-C30 is a 30-item cancer-
specific questionnaire for assessing the health-related
QoL of cancer patients® validated for Italy by Apolone et
al3* Tt encompasses 5 functional scales (physical, role,
cognitive, emotional, and social), 3 symptom scales (fa-
tigue, pain, nausea and vomiting), a global health and
QoL scale, and single items for the assessment of addi-
tional symptoms commonly reported by cancer patients
(i.e., dyspnea, appetite loss, disturbed sleep, constipa-
tion, and diarrhea), as well as the perceived financial im-
pact of the disease and its treatment®. In the present
study, EORTC QLQ-C30 was administered excluding the
6 single items for the assessment of additional symp-
toms and the nausea and vomiting symptom scales.

The decision to drop several subscales (i.e., those less
pertinent to the dimensions investigated by the PFS-R)

* The Italian version of the Scale is available by contacting the first
author at the e-mail address listed.



278

from both the POMS and the EORTC QLQ-C30 rested
upon the necessity not to tire participants too much.

Statistical analyses

To test the dimensional composition of the PFS-R (Ital-
ian version), a principal component exploratory factor
analysis (PCA) was conducted. The construct validity of
both the entire scale and its subscales was tested by
Pearson’s product moment correlations with the theoret-
ically pertinent subscales of the POMS and EORTC QLQ-
C30; these 2 questionnaires were chosen because both
had been validated in Italy, published in the internation-
al scientific literature, and frequently used for studying
fatigue and QoL in cancer patients. The internal consis-
tency of the entire PFS-R and of the identified subscales
was obtained calculating Cronbach’s alpha. Descriptive
statistics (mean, standard deviation, minimum, maxi-
mum, and frequencies) were provided for the entire PFS-
R and the identified subscales for this Italian sample.

In the PFS-R, less than 10% missing data were substi-
tuted by the median score of the item answered by all
the other participants.

The Statistical Package for the Social Sciences (SPSS)
version 17.0 was used to perform the analyses and P
<0.05 was taken as the level of statistical significance.

Results

Dimensional structure

The 22 items of the PFS-R were subjected to PCA. Before
the analysis, the suitability of the data for factoring was as-

Table 1 - Factor loadings of the 22 PFS-R items
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sessed. The correlation matrix was found to have many
coefficients of 0.30 and above. The Kaiser-Meyer-Oklin
value was 0.89, and the Bartlett’s test of sphericity reached
statistical significance (x? [231] = 1808.30, P <0.001), sup-
porting the factorability of the correlation matrix®>36. PCA
revealed the presence of 4 factors with eigenvalues ex-
ceeding 1. Oblimin rotation was performed to facilitate
the interpretation of these 4 factors. As shown in Table 1,
the rotated solution indicated the presence of a simple
structure, with all factors showing a number of strong
loadings, and all variables loading substantially on 1 com-
ponent (at 0.40 or above) except Item 7, which was theo-
retically attributed to Factor 3 (see also Piper et al.'®). The
4-factor solution explained a total of 73.68% of the vari-
ance, with Factor 1 contributing 50.53%, Factor 2 con-
tributing 10.91%, Factor 3 contributing 7.25%, and Factor
4 contributing 4.96%. The 4 factors were significantly and
positively correlated, as shown in Table 2.

A more detailed inspection of Table 1 suggests that (a)
the first factor overlaps perfectly with the first factor
named Behavioral Severity by Piper et al.'®; (b) the second
factor is saturated by fewer items than in Piper et al.'® and
deals only with Cognitive Severity; (c) the third factor sub-
stantially coincides with the Affective Meaning by Piper et
al.® even though in this Italian sample it consists of 2
added items; and (d) the fourth factor is very similar to, al-
though not overlapping, the Sensory Factor by Piper et
al.’® and thus we named it Sensory/Emotional Severity.

Construct validity

The construct validity of the entire PFS-R and its 4 di-
mensions was verified by correlating their scores with

Factors

. Describing the degree of fatigue intensity/severity
. Feeling fatigue causing distress
. Feeling fatigue interfering with the ability to visit or socialize

pPW-=a20OUuIN

21. Feeling able/unable to remember
22. Feeling able/unable to think clearly
20. Feeling able/unable to concentrate
13. Feeling awake/sleepy
10. Describing fatigue as positive/negative
9. Describing fatigue as protective/destructive
11. Describing fatigue as normal/abnormal
8. Describing fatigue as agreeable/disagreeable
17. Feeling patient/impatient
18. Feeling relaxed/tense
7. Describing fatigue as pleasant/unpleasant
14. Feeling lively/listless
15. Feeling refreshed/tired
16. Feeling energetic/unenergetic
12. Feeling strong/weak
19. Feeling exhilarated/depressed

. Feeling fatigue interfering with the ability to complete work/school activities .92
. Feeling fatigue interfering with the ability to engage in enjoyable activities .87

.84
.78

. Feeling fatigue interfering with the ability to engage in sexual activity .65

.96

.78
.56
.94
.89
.81
.66
.57
.53
A7 .52
- .66
-.64
- .60

- .46
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Table 2 - Factor intercorrelations of the 4-factor model

Behavioral Cognitive Affective  Sensory/
severity severity meaning emotional
severity
Behavioral severity - 435 .694 .705
Cognitive severity - 433 .560
Affective meaning - .707
Sensory/emotional
severity -

All estimated correlations are significantly above the P <0.001 level.

the scores of the other, similarly constructed, adminis-
tered tools.

As expected, the PFS-R as a global measure signifi-
cantly correlated (P <0.001) with POMS-E with the Fa-
tigue scale of EORTC QLQ-C30 and, inversely, with the
global QoL measure expressed by the EORTC Global
Health and QoL scale (Table 3).

Focusing on the 4 factors, Behavioral Severity corre-
lated with the Role Functioning (RF) and Social Func-
tioning (SF) scales of EORTC QLQ-C30; Cognitive Sever-
ity with the POMS-C and the Cognitive Functioning
(CF) scale; Sensory/Emotional Severity with POMS-T,
POMS-D, the Physical Functioning (PF), Emotional
Functioning (EF) and Pain Symptom scales of EORTC
QLQ-C30; and Affective Meaning correlated inversely
with the EORTC QLQ-C30 Global Health and QoL scale
(Table 3).

Table 3 - Pearson’s correlations of PFS-R and its subscales with
POMS scales and EORTC QLQ-C30

PFS-R Behavioral Cognitive Affective Sensory/

(Total) severity severity meaning emotional
severity

POMS-F .640
POMS-C 415
POMS-T 475
POMS-D 614
EORTC PF 491
EORTC RF .664
EORTC CF .634
EORTC EF .507
EORTC SF .508
EORTC Fatigue .610
EORTC Pain 1430
EORTC QL -.723 -.718

All estimated correlations are significantly above the P <0.001 level.
POMS-F, Fatigue-lnertia scale; POMS-C, Confusion-Bewilderment
scale; POMS-T, Tension-Anxiety scale; POMS-D, Depression-Dejection
scale; EORTC PF, Physical functioning scale; EORTC RF, Role function-
ing scale; EORTC CF, Cognitive functioning scale; EORTC EF, Emotion-
al functioning scale; EORTC SF, Social functioning scale; EORTC Fa-
tigue, Fatigue symptom scale; EORTC Pain, Pain symptom scale;
EORCT QL, Global health and QoL scale.

279

Internal consistency

Cronbach’s alpha for the entire PFS-R (22 items) was
0.952, whereas for its 4 identified subscales (Behavioral
Severity, Cognitive Severity, Affective Meaning, and Sen-
sory/Emotional Severity) it was 0.919 (6 items), 0.884 (4
items), 0.912 (7 items), and 0.885 (5 items), respectively.

Descriptive statistics

Table 4 summarizes the descriptive statistics (mean,
standard deviation, minimum, maximum) for the entire
PFS-R and its 4 dimensions as calculated in the present
sample of Italian cancer patients, whereas in Table 5 the
frequencies are displayed as cumulative percentages.

Discussion

The present work responds to the necessity to make a
valid and reliable fatigue measure available to current
oncology practice and research in Italy. Fatigue is one of
the most frequently reported symptoms by cancer pa-
tients and seems to characterize all the disease phases,
from treatment to survivorship®!%1!, Thus in recent
years much effort has been directed to designing fatigue
measures which are psychometrically appropriate as
well as easily administered, and which were not avail-
able in Italy so far'43738,

Table 4 - Descriptive statistics for the PFS-R and its 4 subscales

No. of Mean Standard Minimum Maximum

items deviation
PFS-R total 22 4.56 2.22 0 10
Behavioral severity 6 5.17 2.84 0 10
Cognitive severity 4 2.62 2.40 0 10
Affective meaning 7 4.92 2.64 0 10
Sensory/emotional 5 4.92 2.41 0 10

severity

Table 5 - Cumulative percentages for the PFS-R and its 4 sub-
scales

% PFS-R Behavioral  Cognitive  Affective Sensory/
(Total) severity severity meaning emotional
severity
0 1.1 5.8 19.2 4.2 2.9
1 6.4 13.6 34.6 10.0 5.9
2 13.8 17.5 51.0 16.8 13.7
3 28.7 23.3 66.3 26.3 245
4 41.5 35.0 74.0 36.8 38.2
5 59.6 47.6 82.7 50.5 54.9
6 74.5 61.2 90.4 66.3 68.6
7 84.0 70.9 94.2 76.8 77.5
8 96.8 83.5 97.1 86.3 86.3
9 98.9 93.2 100 93.1 97.1
10 100 100 100 100 100
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The Revised Piper Fatigue Scale has been widely used
in assessing fatigue in cancer patients as well as in oth-
er populations!>!. It offers both a global fatigue score
and 4 partial indices (behavioral severity, affective
meaning, sensory, cognitive/mood) that are of particu-
lar utility in clinical practice.

Despite the extensive utilization of PFS-R in different
national contexts and with different populations!®16-26,
its structure appears not to be invariable across them,
suggesting the need for its inspection before applica-
tion. After a rigorous translation procedure from Eng-
lish to Italian, we administered the PFS-R to a sample of
Italian oncological inpatients, then we tested its validity
(i.e., the dimensional structure and construct validity)
and reliability.

Based upon an exploratory factor analysis, we pro-
posed a 4-dimensional structure of the PFS-R for Italy
that was quite similar to, although not completely over-
lapping, the original one. In particular, the main differ-
ences from the original structure by Piper'® concern the
cognitive/mood dimension, which in the Italian version
has been restricted to cognition, and the sensory di-
mension, which in the Italian version has been integrat-
ed with emotional aspects to become sensory/emotion-
al severity. The validity of these 4 reliable and correlate
factors is reinforced by their correlation with other QoL
and fatigue instruments (POMS and EORTC QLQ-C30)
that had already been validated for our country. Al-
though limited by the sample size, preliminary descrip-
tive data about fatigue and its 4 identified dimensions
were also provided.

The main limitations of the present research rest up-
on a sample size not large enough for further desirable
analyses, such as confirmatory factor analysis and mul-
ti-group tests. Furthermore, because the first factor
alone explains more than half of the variance, a com-
parison between the 4-dimensional and the uni-dimen-
sional models would be interesting (see, for example,
Lai et al®). In further research, the discriminate validi-
ty and test-retest reliability should also be analyzed.

In spite of the mentioned limitations, the present re-
port will reassure Italian oncology physicians (both
healthcare providers and researchers) in using the PFS-
R and provides them with a dimensional structure at-
tained from a sample of Italian cancer patients together
with preliminary descriptive statistics that can be used
in data comparisons. More in general, the paper con-
firms the internal consistency and construct validity of
the PFS-R. Finally, it gives some evidence for the expe-
diency of cross-validity appraisal of psychological
measures.

In conclusion, despite further research being relevant,
according to our findings the Revised Piper Fatigue
Scale can properly be used as a multidimensional fa-
tigue measure also in Italian cancer patients.
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References

1. NCCN Clinical Practice Guidelines in Oncology: Cancer-
related fatigue. V.I. 2009, available from
http://www.nccn.org/professionals/physician_gls/PDF/-
fatigue.pdf.

2. Stone P, Richards M, A'Hern R, Hardy J: Fatigue in patients
with cancer of the breast or prostate undergoing radical ra-
diotherapy. ] Pain Symptom Manage, 22: 1007-1015, 2001.

3. Stone P, Hardy J, Broadley K, Tookman AJ, Kurowska A, AH-
ern R: Fatigue in advanced cancer: a prospective controlled
cross-sectional study. Br J Cancer, 79: 1479-1486, 1999.

4. Bower JE, Ganz PA, Desmond KA, Bernaards C, Rowland
JH, Meyerowitz BE, Belin TR: Fatigue in long-term breast
carcinoma survivors. Cancer, 106: 751-758, 2006.

5. Minton O, Stone P: How common is fatigue in disease-free
breast cancer survivors? A systematic review of the litera-
ture. Breast Cancer Res Treat, 112: 5-13, 2008.

6. Cella D, Davis K, Breitbart W, Curt G: Cancer-related fa-
tigue: prevalence of proposed diagnostic criteria in a Unit-
ed States sample of cancer survivors. J Clin Oncol, 19: 3385-
3391, 2001.

7. Radbruch L, Strasser E Elsner E Gongalves JE Loge J, Kaasa
S, Nauck E Stone P: Fatigue in palliative care patients an
EAPC approach. Palliat Med, 22: 13-32, 2008.

8. Collin S, de Voge-Voogt E, Visser A, van der Heide Al: Pres-
ence, communication and treatment of fatigue and pain
complaints in incurable cancer patients. Patient Educ
Couns, 72: 102-108, 2008.

9. Piper BE Borneman T, Sun VC, Koczywas M, Uman G, Fer-
rell B, James RL: Cancer-related fatigue: role of oncology
nurses in translating National Comprehensive Cancer Net-
work assessment guidelines into practice. Clin J Oncol
Nurs, 12: 37-47, 2008.

10. Rodriguez T: The challenge of evaluating fatigue. ] Am Acad
Nurse Pract, 12: 329-338, 2000.

11. Servaes P, Verhagen C, Bleijenberg G: Fatigue in cancer pa-
tients during and after treatment: prevalence, correlates
and interventions. Eur ] Cancer, 38: 27-43, 2002.

12. Wu HS, McSweeney M: Measurement of fatigue in people
with cancer. Oncol Nurs Forum, 28: 1371-84, 2001.

13. Piper BE Dibble SL, Dodd MJ, Weiss MC, Slaughter RE Paul
SM: The revised Piper Fatigue Scale: psychometric evalua-
tion in women with breast cancer. Oncol Nurs Forum, 25:
677-684, 1998.

14. Dittner AJ, Wessely SC, Brown RG: The assessment of fa-
tigue: A practical guide for clinicians and researchers. J
Psychosom Res, 56: 157-170, 2004.

15. Piper BE Lindsey AM, Doss M]J: Fatigue mechanisms in
cancer patients: developing nursing theory. Oncol Nurs
Forum, 14: 17-23, 1987.

16. Breitbart W, Rosenfeld B, Kaim M, Funesti-Esch J: A ran-
domized, double-blind, placebo-controlled trial of psy-
chostimulants for the treatment of fatigue in ambulatory
patients with human immunodeficiency virus disease.
Arch Intern Med, 161: 411-420, 2001.

17. Strohschein FJ, Kelly CG, Clarke AG, Westbury CE Shuaib A,
Chan KM: Applicability, validity, and reliability of the Piper
Fatigue Scale in postpolio patients. Am J Phys Med Rehabil,
82:122-129, 2003.

18. Gaston-Johansson FE Lachica EM, Fall-Dickson JM,
Kennedy MJ:Psychological distress, fatigue, burden of care,
and quality of life in primary caregivers of patients with
breast cancer undergoing autologous bone marrow trans-
plantation. Oncol Nurs Forum, 31: 1161-1169, 2004.

19. Clark PC, Ashford S, Burt R, Avcock DM, Kimble LP: Factor
analysis of the Revised Piper Fatigue Scale in a caregiver
sample. ] Nurs Meas, 14: 71-78, 2006.



THE PFS-R FOR ITALIAN CANCER PATIENTS

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Mota DD, Pimenta CA, Piper BF: Fatigue in Brazilian can-
cer patients, caregivers, and nursing students: a psycho-
metric validation study of the Piper Fatigue Scale-Revised.
Support Care Cancer, 17: 645-652, 2009.

Gedhill JA, Roday C, Mahé C, Laizet C: Validation francaise
de I'échelle de fatigue révisée de Piper [French validation
of the revised Piper Fatigue Scale]. Rech Soins Infirm, 68:
50-65, 2002.

Dagnelie PC, Pijls-Johannesma MC, Pijpe A, Boumns B]J,
Skrabanja AT, Lambin B, Kempen GI: Psychometric proper-
ties of the revised Piper Fatigue Scale in Dutch cancer pa-
tients were satisfactory. J Clin Epidemiol, 59: 642-649, 2006.
Ostlund U, Gustavsson P, Fiirst CJ: Translation and cultural
adaptation of the Piper Fatigue Scale for use in Sweden.
Eur ] Oncol Nurs, 11: 133-140, 2007.

Lavdaniti M, Patiraki E, Dafni U, Katapodi M, Papathana-
soglou E, Sotiropoulou A: Prospective assessment of fa-
tigue and health status in Greek patients with breast can-
cer undergoing adjuvant radiotherapy. Oncol Nurs Forum,
33:603-610, 2006.

So WK, Dodgson J, Tai JW: Fatigue and quality of life among
Chinese patients with hematologic malignancy after bone
marrow transplantation. Cancer Nurs, 26: 220-221, 2003.
Can G, Durna Z, Aydiner A: Assessment of fatigue in and
care needs of Turkish women with breast cancer. Cancer
Nurs, 27: 153-161, 2004.

Shun SC, Beck SL, Frost CJ, Berry PH: Assessing cultural
appropriateness of three translated cancer-related fatigue
instruments. Cancer Nurs, 30: E1-9, 2007.

Oken MM, Creech RH, Tormey DC, Horton J, Davis TE, Mc-
Fadden ET, Carbone PP: Toxicity and response criteria of
the Eastern Cooperative Oncology Group. Am J Clin Oncol,
5: 649-655, 1982.

McNair DM, Lorr M, Droppleman LF: EITS manual for the

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

281

Profile of Mood States. Educational and Industrial Testing
Service, San Diego, CA, 1971.

Aaronson NK, Ahmedzai S, Bergman B, Bullinger M, Cull A,
Duez NJ, Filiberti A, Flechtner H, Fleishman SB, de Haes
JC: The European Organization for Research and Treat-
ment of Cancer QLQ-C30: a quality-of-life instrument for
use in international clinical trials in oncology. J Natl Can-
cer Inst, 85: 365-376, 1993.

Guillemin E Bombardier C, Beaton D: Cross-cultural adap-
tation of health-related quality of life measures: literature
review and proposed guidelines. J Clin Epidemiol, 46:
1417-1432, 1993.

Maneesriwongul W, Dixon JK: Instrument translation
process: a methods review. ] Adv Nurs, 48: 175-186, 2004.
Farne M, Sebellico A, Gnugnoli D, Corallo A: Profile of Mood
States, Manuale di istruzioni. Giunti OS, Florence, 1991.
Apolone G, Filiberti A, Cifani S, Ruggiata R, Mosconi P:
Evaluation of the EORTC QLQ-C30 questionnaire: A com-
parison with SF-36 Health Survey in a cohort of Italian
long-survival cancer patients. Ann Oncol, 9: 549-557, 1998.
Bartlett MS: A note on multiplying factors for various chi-
square approximations. ] Royal Statist Soc, 16: 296-298, 1954.
Kaiser H: An index of factorial simplicity. Psychometrika,
39: 31-36, 1974.

Meek PM, Nail LM, Barsevick A, Schwartz AL, Stephen S,
Whitmer K, Beck SL, Jones SL, Walker BL: Psychometric
testing of fatigue instruments for use with cancer patients.
Nurs Res, 49: 181-190, 2000.

Minton O, Stone P: A systematic review of the scales used
for the measurement of cancer-related fatigue (CRF). Ann
Oncol, 20: 17-25, 2009.

LaiJS, Crane PK, Cella D: Factor analysis techniques for as-
sessing sufficient unidimensionality of cancer-related fa-
tigue. Qual Life Res, 15: 1179-1790, 2006.



