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Pre-operative fatigue in cancer patients: prevalence and associated factors
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ABSTRACT
This study aimed to describe the prevalence of fatigue and to identify factors associated with fatigue in patients
in the pre-operative phase for oncologic surgery. We conducted a cross-sectional study with 117 pre-operative
cancer patients (mean age = 51.2 years; 76.9% women; 65.8% lived with a partner; 70.9% did not have previous
cancer treatment). We used the instruments Piper Fatigue Scale-Revised; Perceived Stress Scale; Hospital Anxiety
and Depression Scale; Pain Numerical Scale; Numerical Sleep Scale and Karnofsky Performance Status Scale. We
conducted Chi-Square test, Student’s t-test, and one-way ANOVA. We found a 25.6% prevalence of pre-operative
fatigue and the intensity was moderate/severe. The affective fatigue dimension presented higher score compared
to behavioral and sensorial/psychological dimensions. Anxiety, depression, stress, pain, sleep and performance
status were associated with pre-operative fatigue.
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INTRODUCTION
Fatigue of the surgical patient is still understudied, and data about this theme during the pre-operative
phase are incipient(1-2). Fatigued patients in the pre-operative phase tend to be more fatigued in the post-operative
phase and, consequently, they can have a slower post-operative recovery, extending the hospitalization period,
increasing the risk of hospital infection, affecting the continuation of the anti-cancer treatment and, delaying the
start of adjuvant therapies(1-3). Thus, to assess this symptom during pre-operative phase becomes useful to plan
individualized interventions, such as planning the activity/rest cycle, nutritional guidance, and management of
possible causal factors as depression or anemia (4).
Fatigue is a subjective, multi-dimensional and, multi-factorial symptom. It is an unpleasant physical
sensation, with cognitive and emotional symptoms described as tiredness, and that is not relieved with the
application of usual energy restoration and preservation strategies(5). Fatigued patients express feelings of
tiredness, incapacity to keep the usual routine, loss of libido, verbalization of a constant lack of energy, within
among others(6).
Pre-operative fatigue is rarely an isolated symptom, more commonly occurring in association with other
symptoms. In an integrative review describing the evolution of perioperative fatigue in cancer patients and its
associated factors, the pre-operative fatigue was frequently associated with anxiety and depression. It also
allowed us to observe that its intensity tended to increase in patients submitted to neoadjuvant chemotherapy or
radiotherapy, reaching a moderate level(7-9).
There is a research need referring to fatigue in oncologic patients submitted to surgery, once the preoperative fatigue is an experience with a significant negative repercussion. We noted a lack of knowledge about
this multi-dimensional experience in Brazil, about the related factors to its occurrence and intensity, harming the
planning of more effective actions for prevention and treatment of the symptom by health professionals. Being
aware of this, we developed the present study to describe the prevalence of fatigue and to identify the associated
factors to the presence of fatigue in oncologic patients in the pre-operative period.
METHODS
We conducted an analytical cross-sectional study with a convenience sample of 117 adult individuals with
an indication for conventional and elective oncologic surgery, from April 2014 to January 2015. We performed this
study in two large hospital institutions in Goiânia, Goiás, Brazil.
The inclusion criteria were: to be 18 years or older, to have indication for medium or large surgery as a
cancer treatment with curative or palliative purpose; to present ASA I or ASA II for surgical risk assessment,
according to the classification of the American Society of Anesthesiologist (ASA); to not have had previous surgery
for at least two months prior to the current one; to be able to read and write; and to have compensated
comorbidities.
Instruments
We used the Piper Fatigue Scale-Revised (PIPER) to assess fatigue(10-11). It is a multi-dimensional instrument
with 22 items distributed in three dimensions. The physical behavioral dimension evaluates functional capacity
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components that can be affected by fatigue. The affective dimension tries to identify the interpretation or
meaning given to fatigue. The sensorial/psychological dimension gathers the self-perception, emotional and
cognitive components. Each item is presented in a numerical scale (0 to 10), and the total score and the
dimensions’ scores are represented from zero to 10, with the higher scores representing higher fatigue level. We
considered the patients fatigued when presenting scores different from zero in the PIPER scale an, based in the
total score; we classified fatigue as light (score <4), moderate (score >4 and <7) and severe (score >7).
We used the Perceived Stress Scale (PSS) to assess stress perception. Fourteen questions compose the scale
and they verify how unpredictable, uncontrollable and overloaded the respondents evaluate their lives. Each item
has answering options varying from zero to four, being zero equal to never and four, always. The scale total ranges
from zero and 56, and the higher the score, the higher the stress. This instrument is validated for use in Brazil(12).
We used the Hospital Anxiety and Depression Scale (HADS) to identify signs and symptoms commonly
related to anxiety and depression. Fourteen items compose the instrument, being seven for anxiety and seven for
depression assessment. Each item grades from zero to three and, the scores are calculated independently for each
disorder, varying from zero to 21. For this study, we adopted a cut-point ≥ 9. This instrument is validated for use
in Brazil with patients submitted to surgery(13).
We used the Pain Numerical Scale to measure pain intensity. It is a scale presented in a horizontal line, with
100mm of extension, with anchors in the extremities: 0 (zero) = no pain and 10 (ten) = worse imaginable pain. We
used the Sleep Numerical Scale to assess sleep impairment. It is presented in a horizontal line, with 100mm of
extension, with anchors in the extremities: 0 (zero) = no sleep impairment and 10 (ten) = totally impaired sleep.
We used the Karnofsky Performance Status Scale (KPS) to assess the level of functional compromise(14). Its score
varies from 100% indicating full health to 0%, meaning death. It is a broadly used instrument in Brazilian medicine,
used to assess the patient’s capacity in conduct activities of the daily life and the need for hospitalization
considering the signs and symptoms of the disease. The instrument is also used to compare the functionality in
patients receiving different therapies, including to help establish prognosis.
Additionally, we analyzed clinical data as smoking, comorbidities, antineoplasic neoadjuvant treatments
and previous surgeries.
Data collection process
This study is part of research entitled “Perioperative fatigue: comparison between patients with and
without cancer”, approved by the Ethics in Research Committees of the institutions involved, protocol nº 532.145
and 608.861-0.
We recruited the participants during visits of nurses and trained nursing students to the hospitalization
units searching for patients admitted for surgical treatment. We invited patients meeting the inclusion criteria to
participate in the study, 36 to two hours before the surgery. They signed the Informed Consent Term after reading
it and clarifying questions. They filled the instruments through the interview, clinical examination, and
consultation of the medical record.
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Data analysis
We analyzed the data using the statistical program SPSS (Statistical Package for Social Science), and we
adopted a 5% significance level. We described the categorical variables as absolute and relative frequencies, and
the continuous variables as means, standard deviations, minimum and maximum values. To verify data normality,
we used the Kolmogorov-Smirnov test. We applied the Person’s Chi-Square (X2) and likelihood ratio tests to
explore the association between categorical variables. We used the Student’s t-test and Mann-Whitney test to
compare continuous variables of patients with and without fatigue. The one-way ANOVA assessed if the mean
scores of the PIPER scale’s dimensions were equal.
RESULTS
Sociodemographic characteristics
The mean age was 51.2 years, 44 (37.6%) patients had up to six years of education, and 60 (51.3%) reported
per capita income lower than one current minimum wage salary. Most patients were female (n=90; 76.9%), lived
with a partner (n=77; 65.8%), had brown skin color (n=68; 58.1%), were not smokers (n=105;89.7%) and did not
perform previous cancer treatment (n=83; 70.9%). There was no significant difference between fatigue and the
sociodemographic characteristics (Table 1).
Table 1: Distribution of patients with and without fatigue according to sociodemographic and clinical characteristics. Goiânia, GO, Brazil, 2014-2015.
With Fatigue
Without Fatigue
Variables
(n=30)
(n=87)
p
n
%
n
%
Age
Mean(SD); min-max
49.1 (14.8); 21.0-88.0
51.9 (15.0); 18.0-87.0
0.740c
Income per capita
Mean(SD); min-max
582.2 (249.8); 233.3-1250
653.9(312.7); 140-3000
0.987d
Education (years)
Mean(SD); min-max
8.9;(3.8); 1.0; 16.0
8.4(4.1); 1.0; 16.0
0.851d
Sex:
Female
26
86.7
64
73.6
0.125a
Male
4
13.3
23
26.4
With partner
Yes
17
56.7
60
69.0
0.221b
No
13
43.3
27
31.0
Skin color:
White
11
36.7
28
32.2
0.721a
Black
2
6.7
6
6.9
Brown
17
56.7
51
58.6
Indigenous
2
2.3
Smoking
Not smoker
26
86.7
79
90.8
0.535a
Ex-smoker
0
0.0
1
1.1
Smoker
4
13.3
7
8.0
Had surgery
Yes
4
13.3
19
21.8
0.284a
No
26
86.7
67
77.0
Neo chemotherapy
Yes
3
10.0
16
18.4
0.262a
No
27
90.0
71
81.6
Neo radiotherapy
Yes
1
3.3
9
10.3
0.196a
No
29
96.7
78
89.7
a likelihood

ratio test; b Pearson’s Chi-Square; c Student’s t-test for independent samples; d Mann-Whitney’s test; * Some data were left in blank by participants, and for this
reason, the sum does not reach the total (100%).
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Fatigue
The fatigue prevalence among patients in pre-operative phase for oncologic surgery was 25.6% (n=30), of
those 15.3% (n=18) presented severe, 9.4% (n=11) moderate, and 0.9% (n=1), light fatigue.
From the assessment of the PIPER scale’s dimensions, the mean score of the affective fatigue was
significantly higher than the mean scores of the behavioral, and the sensorial/cognitive/emotional dimensions
(Table 2).

Mean (SD)
Min - Max
CI** 95%

Table 2: Fatigue intensity according to Piper Scale (n=30). Goiânia, GO, Brazil, 2015.
Behavioral dimension
Affective dimension
Sensorial/psychological dimension
6.3 (2.2)
8.1 (1.4)*
5.6 (1.6)
1.8 - 10.0
5.4 - 10.0
1.8 - 9.6
5.4 - 7.1
7.6 - 8.6
5.0 - 6.2

One-way ANOVA; * p<0.05; **CI= Confidence interval.

The results of association tests between fatigue and clinical variables showed fatigue significantly
associated with anxiety, depression, stress, pain, sleep and performance status (Table 3).
Table 3: Association between fatigue (PIPER scale) and the variables anxiety, depression, stress, pain, sleep, and performance status.
Goiânia, GO, Brazil, 2015.
With fatigue
Without fatigue
Instruments
p
n (%)
n (%)
With anxiety
20 (66.7)
45 (51.7)
0.006
HADS A
Without anxiety
10 (33.3)
42 (48.3)
With depression
17 (56.7)
21 (24.1)
0.004
HADS D
Without depression
13 (43.3)
66 (75.9)
High stress perception
27 (90.0)
60 (69.0)
0.015
PSS
Low stress perception
3 (10.0)
27 (31.0)
With pain
23 (76.7)
44 (50.6)
0.004
Pain
Without pain
6 (20.0)
44 (50.6)
With impairment
26 (86.7)
51 (58.6)
<0.001
Sleep
Without impairment
6 (20.0)
44 (50.6)
100% - 90%
10 (33.3)
71 (81.6)
<0.001
KPS
< 80%
20 (66.7)
15 (17.2)
HADS A: Hospital Anxiety and Depression Scale - Anxiety; HADS D: Hospital Anxiety and Depression Scale – Depression; PSS: Perceived Stress Scale; KPS: Karnofsky
Performance Status.

DISCUSSION
Sociodemographic characteristics
The results did not demonstrate an association between fatigue and the sociodemographic variables. On
the one hand, these results corroborate with findings of other authors, reinforcing the hypothesis that the preoperative fatigue is not associated to sex, age, to live with a partner, skin color and, income per capita(15). On the
other hand, a few studies present different results. Women with breast cancer during the pre-operative phase
had fatigue associated with education and to have a partner(16). Another study, also involving women with breast
cancer during pre-operative phase identified the association between fatigue and marital status, age, children,
employment(17), that is, women with low educational levels, single, older, with children and no job, had more preoperative fatigue.
Although many articles point the association between fatigue and chemotherapy, radiotherapy and
smoking(7,18), our results did not show such association. The same was seen in other studies showing that
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neoadjuvant chemotherapy did not influence the severity of symptoms, proving that neoadjuvant anti-neoplasic
therapies did not predict fatigue(19-20).
Pre-operative fatigue
The results indicated the prevalence of pre-operative fatigue equal to 25.6%. Few studies also found a
similar prevalence. Research with colorectal cancer patients of both sexes found fatigue reported by 22% of
patients before surgery(21). Patients with prostate cancer had fatigue prevalence of 14.3%; in patients with breast
cancer, it was 20.3%; and, in patients with cancers in the gastrointestinal tract, fatigue was referred by 28.1% of
interviewed patients(22).
Of the patients fatigued in the pre-operative phase, the vast majority referred moderate to severe fatigue.
This result indicated that fatigue of these surgical patients is clinically significant, demanding measures for its
control. When examining the literature, it was seen that few studies presented results similar to ours and that
patients had moderate fatigue before the surgical treatment(8-9,23). Those studies were conducted with patients of
both sexes, with a mean age of 58 years, during the pre-operative period for cancer in the high digestive tract,
lung, breast and, gynecological. A study assessed patients with bone or soft tissue cancer and found a prevalence
of 29.7%, and from those, 35% had severe fatigue before surgery(3).
Regarding the domains of the Fatigue Scale, the affective dimension obtained the highest mean score.
Noting the perception regarding the symptoms during the wait before surgery can be more evident and be
interpreted as negative, making the fatigue more unpleasant, unacceptable, destroyer and abnormal, once in most
times, this situation was never experimented by the patient(10). We found only one study that reported the fatigue
dimension, and it was conducted with women with breast cancer, and the domains with the highest score were
the physical, followed by affective and cognitive(20). The affective dimension was not the one with the highest
score in this case, but it had a significant presence, confirming its loss to the patient, as found in our study.
Although the studies referred the importance of multi-dimensional instruments, few are assessing the fatigue
dimension, hindering the comparison of results.
Frequently, the patient in the pre-operative phase, recently diagnosed with cancer, has not been submitted
to other sources causing fatigue, besides cancer itself, emotions caused by the diagnosis and by the expectation
of the surgical procedure. In the present study, all clinical factors assessed (anxiety, depression, stress, pain, sleep,
and performance) were associated with fatigue. Similar results were previously described, where the impact of
these factors seem to intensify the fatigue manifestation(3,24). Being indispensable that, especially in these
patients, professionals should investigate and assess fatigue, in a way to avoid it to be under-diagnosed and undertreated, causing more considerable losses in the patient’s recovery(3).
Nowadays, many publications report a cluster of symptoms including fatigue(18,25). Future studies with
larger samples will be able to confirm the results found in the present study and, also, to search clusters of
symptoms for patients in pre-operative phase of oncologic surgery.
CONCLUSIONS AND IMPLICATIONS FOR RESEARCH AND CLINICAL PRACTICE
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This study suggests a significant percentage of cancer patients, in the pre-operative phase, presenting
clinically significant fatigue, considering the symptom intensity. Fatigue prevalence between pre-operative
patients for oncologic surgery was 25.6%. The affective dimension of fatigue presented significantly higher scores
than other dimensions and, knowing this; the professional should act in the interpretation of the symptom
referred by patients, for example, guiding their coping focusing in the problem and not on the emotions.
The results of this study showed an association between pre-operative fatigue and anxiety, depression,
stress and sleep changes. In a particular way, these symptoms are expected and considered normal in people who
are close to being submitted to surgery. Because there are expectations that these symptoms are present,
unfortunately, when present, they are not adequately assessed and managed. Other factors like pain and
worsening in functionality, are also associated to fatigue. It is likely for these two factors to be related to cancer,
and not to the expectation of the surgical procedure, although it is known that pain is also multi-dimensional and
influenced by emotions.
Nursing assistance to the patient in pre-operative phase is a challenge. The nurse, together with the multiprofessional team can help by detecting these symptoms, especially fatigue, through valid and reliable
instruments. Fatigue identification and its assessment using a multi-dimensional instrument provide evidence to
define interventions for fatigue.
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