
Clinical Journal of Oncology Nursing  •  Volume 20, Number 1  •  Postoperative Fatigue and Related Factors	 E3

Murielly Marques de Oliveira, BSN, MSN, Gabriela Ferreira de Oliveira, BSN, Juliana Nery de Souza-Talarico, PhD, BSN,  
and Dalete Delalibera Correa de Faria Mota, PhD, BSN

Background: Fatigue has been reported by many patients undergoing surgery and is as-
sociated with a negative prognosis. The factors associated with postoperative fatigue and 
its evolution during the postoperative period are unclear. Adequate fatigue measurement 
instruments are necessary to obtain reliable evaluations and to direct effective care to control 
fatigue in this patient population.
Objectives: This article describes the evolution of postoperative fatigue in patients with 

cancer as well as related factors.
Methods: A review of the literature using the CINAHL® and PubMed databases was undertaken. 
Findings: The prevalence of moderate and severe fatigue varies during the postoperative period, with a reduction in the 12 
months after surgery. Various factors (e.g., stress, anxiety, depression, pain, changes in sleep patterns) seem to influence the 
severity of fatigue. More evidence is needed to explore the relationship between immediate postoperative fatigue and the 
evolution of fatigue during the period following surgical treatment for cancer.
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S 
urgery is considered to be one of the most important 
treatments in oncology, despite advances in other 
treatment modalities. In fact, surgical interventions 
account for the largest number of cures after a can-
cer diagnosis (Rosenberg, 2011). More than 60% of 

patients with cancer undergo surgical intervention, which 
has indications for prevention, diagnosis, disease staging, 
cure, and palliation of symptoms (Gillespie, 2011; Rosenberg, 
2011). Surgery can be used as the sole treatment strategy or 
in combination with radiation therapy and/or chemotherapy 
(Varricchio, 2004).

Even when surgical procedures have positive outcomes, they 
may also be accompanied by unpleasant side effects. In the 
perioperative period, fatigue is one of the most common side ef-
fects and is acknowledged by many patients as the primary side 
effect (Paddison et al., 2009). Fatigue is defined as an oppres-
sive feeling with sustained exhaustion and decreased ability to 
perform physical and mental work at usual levels (Herdman, 
2012). Fatigue is characterized by feelings of tiredness, lack of 

energy, inability to maintain a usual routine, impaired libido, 
and verbalization of a constant lack of energy (Herdman, 2012).

Since the 1970s, researchers have been intrigued by the ob-
servation that some patients felt more tiredness and had more 
difficulty returning to normal activities following a surgical pro-
cedure than others and began investigating the recovery process 
(Schroeder & Hill, 1993). In addition, surgeons began to pay at-
tention to tiredness following surgery, labeling it “postoperative 
fatigue.” They also noticed that this fatigue was related to a series 
of physiologic changes caused by surgical trauma, as well as to 
the duration of the operation (Christensen, Hougård, & Kehlet, 
1985; Christensen & Kehlet, 1993; Rose & King, 1978).

Several studies have pointed to fatigue as a common symptom 
in the postoperative period (Paddison et al., 2009; Rubin, Hardy 
& Hotopf, 2004). However, although type of surgery seems to 
be the main predictor of postoperative fatigue (Paddison et al., 
2009; Rubin et al., 2004), how it evolves during the postoperative 
period remains unclear, as does whether the factors associated 
with fatigue in patients undergoing surgery are the same as those 
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experienced by patients undergoing ambulatory antineoplastic 
treatment. In addition, the adequacy of measurement instru-
ments used to measure fatigue in patients undergoing surgery 
is unknown.

Many patients with cancer experience fatigue after surgery, 
and several psychosocial factors are associated with its presence. 
Using the CINAHL® and PubMed databases, a literature review 
was conducted to explore fatigue during the postoperative peri-
od and identify tools to measure postoperative fatigue. No restric-
tions were imposed on publication date, and articles written in 
English, Portuguese, and Spanish were included. The combined 
key words and medical subject heading terms (MeSH) used were 
fatigue OR tiredness OR exhaustion AND post-operatory OR 
postoperative OR perioperatory OR surgery OR surgical AND 
cancer OR oncology.

Background
Fatigue is frequently experienced by patients with cancer in all 

phases of the disease (Trudel-Fitzgerald, Savard, & Ivers, 2013). 
It can be the first sign, starting prior to treatment and progres-
sively worsening. Depending on the population studied and the 
method of evaluation, the prevalence of fatigue is as much as 
99% (Ergun, Eyigor, Karaca, Kisim, & Uslu, 2013). After surgery, 
postoperative fatigue arises as a feeling of unpleasantness and 
distress that is influenced by subjective and behavioral symp-
toms. These feelings may make patients reluctant to mobilize in 
the postoperative period (DeCherney, Bachmann, Isaacson, & 
Gall, 2002; Rose & King, 1978). Fatigue is reported by patients 
even in situations in which no postoperative complications exist 
(Christensen, Bendix, & Kehlet, 1982). 

Surgeons and researchers have observed that fatigue is broader 
than physical tiredness and is closely related to the emotional 
state of the patient (Salmon & Hall, 2001). For example, patient 
expectations regarding postoperative results, in addition to 
anxiety and depression, have been reported as factors that may 
affect levels of postoperative fatigue (Wagener & Windsor, 2003). 
The exact triggering mechanism of fatigue is unclear; however, 
various mechanisms and interrelated physiologic (e.g., anemia, 
poor physical condition, cancer), psychological (e.g., anxiety, 
depression, stress), situational (e.g., negative events in life), and 
environmental (e.g., noise, light) factors may prompt the occur-
rence of fatigue (Alibhai et al., 2007; Herdman, 2012; Ream & 
Richardson, 1996). 

Assessment of Postoperative Fatigue
The assessment of fatigue is complex because it is a subjective, 

multifactorial, and multidimensional symptom (Mota & Pimenta, 

2007). In addition, selection of an instrument to measure fatigue 

is influenced by the perspective of the clinician regarding fatigue 

and also by the different theoretical frameworks of each instru-

ment. Several instruments have been used for the assessment of 

postoperative fatigue.

The instruments used to assess postoperative fatigue are essen-

tially the same as for assessment of fatigue in patients receiving 

outpatient treatments, such as chemotherapy, radiation therapy, 

or hormone therapy. Most instruments have not been tested for 

validity and reliability in patients undergoing surgery, raising 
doubt about the precision of the results obtained. The most used 
instrument is the Visual Analog Scale (VAS). The VAS is a one-item 
scale, 100 mm long, with scores ranging from 0 (no fatigue) to 
100 (worst fatigue you can imagine) in which patients point to or 
mark on the line how fatigued they feel at a particular moment. 
Although the VAS is a unidimensional tool, limiting the full under-
standing of fatigue’s physical and mental components (Lin, Chen, 
Yang, & Zhou, 2013), it is strongly recommended as a screening 
tool; if a patient scores higher than 40 mm, a multidimensional 
instrument should be applied.

The Identity-Consequence Fatigue Scale (ICFS) is the only in-
strument available, to date, that has been designed and validated 
specifically for the evaluation of postoperative fatigue (Paddison, 
Booth, Hill, & Cameron, 2006). Although the ICFS has proved 
valid for the assessment of fatigue in patients in the postopera-
tive period, it did not establish a cutoff point that could direct 
its clinical applicability in the diagnosis, quantification, and 
characterization of fatigue in surgical care units. Its internal 
consistency, measured by the Cronbach alpha, is greater than 
0.85 in all components, which indicates it to be a reliable tool.

Selecting a fatigue assessment tool may be challenging be-
cause more than 30 measurement instruments are available in 
various forms (e.g., questionnaire, test, scale) (Mota & Pimenta, 
2007). In regard to building knowledge, the large amount of 
instruments hampers the comparison of results obtained from 
different studies. For this reason, the current authors suggest the 
use of a standard, simple, reliable, and valid tool to systematically 
assess fatigue, which will allow the monitoring of this symptom 
and provide effective control of fatigue in patients undergoing 
surgery. 

Evolution of Fatigue in Patients  
Undergoing Surgery

Possible predictors of the severity of fatigue during the post-

operative period are major surgery, surgery to treat relapses, 

and the experience of a second surgical procedure for the same 

diagnosis (Christensen & Kehlet, 1993; Rubin et al., 2004). Pa-

tients who present with higher fatigue in the preoperative period 

will be more likely to develop severe fatigue in the immediate 

postoperative period (Rotonda, Guillemin, Bonnetain, Velten, & 

Conroy, 2013).

Several studies have shown that fatigue severity varies across 

the trajectory of the pre- and postoperative period. In the preop-

erative phase, the prevalence of fatigue is about 20% (Tsunoda, 

Nakao, Tsunoda, Watanabe, & Matsui, 2010) with mild intensity 

in most cases (Andikyan et al., 2012; Lockefeer & De Vries, 2013; 

Minig et al., 2013). In patients undergoing chemotherapy or neo-

adjuvant radiation therapy, the intensity of preoperative fatigue 

tends to increase and reaches a moderate level (Barbour et al., 

2008; Mollberg et al., 2012; Schrepf et al., 2013). This increase is 

often associated with anxiety, suggesting that anxiety is a modu-

lating factor of the intensity of fatigue in the preoperative period 

(Okuyama et al., 2000).

Knowledge gaps about the intensity of fatigue in the immedi-

ate phase of the postoperative period (i.e., 24 hours following 

surgery) were found. Only one study showed that a quarter of 
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patients had significant fatigue in the immediate postoperative 

period (Goldstein et al., 2012). In fact, most of the evidence re-

lated to the postoperative period was obtained during the first 

seven days after surgery (see Figure 1).

The severity of fatigue after the first seven days was moderate 

to intense for more than 80% of patients (Lin et al., 2013; Rotonda 

et al., 2013; Schmidt, Daun, Malchow, & Küchler, 2010). Patient 

performance status, quality of life, pain, sleep, stress, depression, 

and expectations regarding a curative effect of the surgery are 

associated with level of fatigue during this time (Huang, Chen, 

Liang, & Miaskowski, 2014; Lin et al., 2013; Montgomery, Schnur, 

Erblich, Diefenbach, & Bovbjerg, 2010).

A moderate or intense level of pain remained for about 70% 

of patients for as long as one month after surgery (Andikyan 

et al., 2012; Kaltoft, Gögenur, & Rosenberg, 2011; Minig et al., 

2013; Mollberg et al., 2012; Taira et al., 2011; Tsunoda et al., 

2010). Among patients with moderate to intense fatigue, the 

intensity was higher for those who started adjuvant treatment 

(Tsunoda et al., 2010) and had required open surgery instead of 

laparoscopic approaches (Kaltoft et al., 2011). One month after 

surgery, some patients experienced partial or complete relief of 

fatigue, often with situations in which the cancer was not pres-

ent during analysis of the surgical specimen (Michielsen, Van der 

Steeg, Roukema, & De Vries, 2007). Although the intensity may 

be mild, the prevalence of fatigue is still significant one month 

after surgery, with more than 60% of patients reporting fatigue 

(Liu, Ercolano, Siefert, & McCorkle, 2010).

The prevalence and intensity of fatigue tends to decline two 

to four months after surgery. Fagundes et al. (2011) and Liu et al. 

(2010) found that the prevalence of fatigue varied from 12%–49% 

of patients, with most experiencing fatigue of a mild intensity 

(Huang et al., 2014; Prue, Rankin, Cramp, Allen, & Gracey, 2006; 

Sarna et al., 2008). Schmidt et al. (2005, 2010) found that men had 

mild fatigue after surgery for rectal cancer, whereas women who 

had undergone the same surgery reported moderate fatigue. The 

relationship between gender and fatigue may be associated with 

the fact that women, in general, present with the most intense 

sleep disorders and greater sleep impairment, along with worse 

physical functioning and overall health status (Schmidt et al., 
2005, 2010). In addition, throughout postoperative follow-up 
treatment, even 12 months after surgery, women experienced 
significantly higher strain and overall burden (Schmidt et al., 
2005, 2010).

Six months after surgery, fatigue often returned to a preva-
lence similar to that observed at the first month after surgery. In 
several studies, more than 60% of patients experienced fatigue 
(Liu et al., 2010), and many experienced moderate to severe 
fatigue (Den Oudsten, Van Heck, Van der Steeg, Roukema, & 
De Vries, 2010; Djärv, Lagergren, Blazeby, & Lagergren, 2008; 
Viklund, Wengström, Rouvelas, Lindblad, & Lagergren, 2006; 
Wikman, Johar, & Lagergren, 2014). The number of surgical 
treatments is not a factor in experiencing fatigue (Den Oudsten 
et al., 2010); instead, baseline, preoperative fatigue, anxiety, 
depression, and sleep are factors that influence the evolu-
tion of fatigue in the postoperative period (De Vries, Van der 
Steeg, & Roukema, 2009; Sugawara et al., 2005; Van Onselen 
et al., 2013). Prolonged fatigue and longer recovery time was 
observed in patients after extensive esophageal tract surgery 
(Viklund et al., 2006). A cohort study showed a symptom cluster 
of fatigue, pain, insomnia, and dyspnea in 30% of 402 patients 
with esophageal cancer who reported symptoms six months 
after surgery; the median survival time for patients with this 
cluster was 18 months (Wikman et al., 2014).

Verschuur et al. (2006) found that the prevalence of signifi-
cant fatigue in patients with esophageal cancer was 56% at 12 
months after surgery. In a study by Winters-Stone, Bennett, Nail, 
and Schwartz (2008), postoperative fatigue was reported by 
58% of older adult women with breast cancer who underwent 
adjuvant treatment, as well as had high body mass index values 
and lower muscle strength. One year after surgery, the intensity 
of fatigue varied from mild (60%) to moderate (30%) (Den Oud-
sten et al., 2010; Hubbard, Gray, Ayansina, Evans, & Kyle, 2013; 
Kim et al., 2012; Lowery et al., 2014). In a study by Lowery et al. 
(2014), fatigue was found to be related to other symptoms, such 
as dyspnea and pain. In two studies reporting the prevalence 
of fatigue longitudinally, fatigue at 24 months and at 36 months 
after surgery showed significant intensity, ranging from mod-
erate to severe (Djärv et al., 2008; Schmidt et al., 2005; Taira 
et al., 2011). Factors related to this prolonged fatigue were not 
reported or discussed. However, based on the current authors’ 
practical experience, the intensity of fatigue rises later in the 
trajectory because of other factors, such as recurrence, disease 
progression, or change in treatment protocol.

These findings highlight the oscillatory prevalence and inten-
sity of fatigue during the postoperative period, with a tendency 
to decrease 24 months after surgery. In addition, although the 
intensity of fatigue decreased during the postoperative period, 
it has been reported and observed even 36 months after surgery. 
Symptom clusters seem to intensify the manifestation of fatigue.

Although some evidence reveals the course of postoperative 
fatigue in the immediate and late postoperative periods, the 
findings are only somewhat consistent. A lack of studies exist 
regarding the immediate postoperative phase, indicating a need 
for fatigue research to investigate and possibly predict the evolu-
tion of fatigue across later stages of recovery following surgery, 
as well as the intersection of disease-related factors and symptom 
clusters. 
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of Moderate or Intense Fatigue in the Postoperative  
Period Based on a Review of the Literature
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Conclusion
Fatigue is recognized as a phenomenon that directly af-

fects patients undergoing surgical treatment and requires 
the attention of healthcare professionals. The assessment 
and diagnosis of fatigue should be carried out in a systematic 
and standardized manner, preferably using self-report and 
multidimensional instruments to capture related symptoms. 
Preoperatively, the intensity of fatigue tends to be low and 
its intensity mild. Fatigue is prevalent and severe in patients 
undergoing surgery during the immediate and late postopera-
tive periods. In the first month after surgery, the incidence and 
intensity of postoperative fatigue increases significantly. De-
spite the reduction in intensity two months after surgery and 
onward, fatigue remains present even one year after surgery. 
The fact that many patients still report fatigue for as long as 
36 months after surgery makes necessary the identifying and 
managing of fatigue in the early stages of the postoperative 
period, with the expectation of reducing its prevalence in the 
long term. Factors associated with postoperative fatigue, such 
as pain, sleep issues, and emotional factors (e.g., stress, depres-
sion, anxiety), must be identified so that interventions can be 
implemented to prevent and control the fatigue of patients 
with cancer undergoing surgery.

References
Alibhai, S.M., Leach, M., Kowgier, M.E., Tomlinson, G.A., Brandwein, 

J.M., & Minden, M.D. (2007). Fatigue in older adults with acute 

myeloid leukemia: Predictors and associations with quality of 

life and functional status. Leukemia, 21, 845–848. doi:10.1038/

sj.leu.2404576

Andikyan, V., Rezk, Y., Einstein, M.H., Gualtiere, G., Leitao, M.M., 

Jr., Sonoda, Y., . . . Chi, D.S. (2012). A prospective study of the 

feasibility and acceptability of a Web-based, electronic patient-

reported outcome system in assessing patient recovery after 

major gynecologic cancer surgery. Gynecologic Oncology, 127, 

273–277. doi:10.1016/j.ygyno.2012.07.124

Barbour, A.P., Lagergren, P., Hughes, R., Alderson, D., Barham, C.P., 

& Blazeby, J.M. (2008). Health-related quality of life among pa-

tients with adenocarcinoma of the gastro-oesophageal junction 

treated by gastrectomy or oesophagectomy. British Journal of 

Surgery, 95, 80–84. doi:10.1002/bjs.5912

Christensen, T., Bendix, T., & Kehlet, H. (1982). Fatigue and car-

diorespiratory function following abdominal surgery. British 

Journal of Surgery, 69, 417–419.

Christensen, T., Hougård, F., & Kehlet, H. (1985). Influence of pre- 

and intra-operative factors on the occurrence of postoperative 

fatigue. British Journal of Surgery, 72, 63–65.

Christensen, T., & Kehlet, H. (1993). Postoperative fatigue. World 

Journal of Surgery, 17, 220–225.

DeCherney, A.H, Bachmann, G., Isaacson, K., & Gall, S. (2002). 

Postoperative fatigue negatively impacts the daily lives of patients 

recovering from hysterectomy. Obstetrics and Gynecology, 99, 

51–57. doi:10.1016/s0029-7844(01)01622-2

Den Oudsten, B.L., Van Heck, G.L., Van der Steeg, A.F., Roukema, 

J.A., & De Vries, J. (2010). Second operation is not related to 

psychological outcome in breast cancer patients. International 

Journal of Cancer, 126, 1487–1493. doi:10.1002/ijc.24937

De Vries, J., Van der Steeg, A.F., & Roukema, J.A. (2009). Trait anxi-

ety determines depressive symptoms and fatigue in women with 

an abnormality in the breast. British Journal of Health Psychol-

ogy, 14, 143–157. doi:10.1348/135910708X310200 

Djärv, T., Lagergren, J., Blazeby, J.M., & Lagergren, P. (2008). 

Long-term health-related quality of life following surgery for 

oesophageal cancer. British Journal of Surgery, 95, 1121–1126. 

doi:10.1002/bjs.6293

Ergun, M., Eyigor, S., Karaca, B., Kisim, A., & Uslu, R. (2013). Effects 

of exercise on angiogenesis and apoptosis-related molecules, 

quality of life, fatigue and depression in breast cancer patients. 

European Journal of Cancer Care, 22, 626–637. doi:10.1111/

ecc.12068

Fagundes, C.P., Murray, D.M., Hwang, B.S., Gouin, J.P., Thayer, J.F., 

Sollers, J.J., III, . . . Kiecolt-Glaser, J.K. (2011). Sympathetic and 

parasympathetic activity in cancer-related fatigue: More evidence 

for a physiological substrate in cancer survivors. Psychoneuroen-

docrinology, 36, 1137–1147. doi:10.1016/j.psyneuen.2011.02.005

Gillespie, T.W. (2011). Surgical therapy. In C.H. Yarbro, D. Wujcik, & 

B.H. Gobel (Eds.), Cancer nursing: Principles and practice (7th 

ed., pp. 232–246). Sudbury, MA: Jones and Bartlett. 

Goldstein, D., Bennett, B.K., Webber, K., Boyle, F., de Souza, P.L., 

Wilcken, N.R., . . . Lloyd, A.R. (2012). Cancer-related fatigue in 

women with breast cancer: Outcomes of a 5-year prospective 

cohort study. Journal of Clinical Oncology, 30, 1805–1812. 

doi:10.1200/JCO.2011.34.6148

Herdman, T.H. (Ed.). (2012). NANDA International nursing diag-

noses: Definitions and classifications, 2012–2014. Oxford, UK: 

Wiley-Blackwell.

Huang, H.P., Chen, M.L., Liang, J., & Miaskowski, C. (2014). Changes 

in and predictors of severity of fatigue in women with breast 

cancer: A longitudinal study. International Journal of Nursing 

Studies, 51, 582–592. doi:10.1016/j.ijnurstu.2013.09.003

Hubbard, G., Gray, N.M., Ayansina, D., Evans, J.M., & Kyle, R.G. 

(2013). Case management vocational rehabilitation for women 

with breast cancer after surgery: A feasibility study incor-

porating a pilot randomised controlled trial. Trials, 14, 175. 

doi:10.1186/1745-6215-14-175

Kaltoft, B., Gögenur, I., & Rosenberg, J. (2011). Reduced length of 

stay and convalescence in laparoscopic vs open sigmoid resec-

tion with traditional care: A double blinded randomized clini-

cal trial. Colorectal Disease, 13, e123–e130. doi:10.1111/j.1463 

-1318.2011.02550.x

Kim, A.R., Cho, J., Hsu, Y.J., Choi, M.G., Noh, J.H., Sohn, T.S., . . .  

Kim, S. (2012). Changes of quality of life in gastric cancer 

patients after curative resection: A longitudinal cohort study 

in Korea. Annals of Surgery, 256, 1008–1013. doi:10.1097/

SLA.0b013e31827661c9

Implications for Practice

u	 Understand that the incidence and intensity of postoperative 
fatigue reach their highest points one month after surgery, and 
then typically decline to preoperative levels. 

u	 Assess and measure fatigue in patients undergoing surgery 
using valid and reliable tools.

u	 Be aware that anxiety, expectations about the surgery 
outcome, and the surgery itself are factors associated with 
postoperative fatigue.



Clinical Journal of Oncology Nursing  •  Volume 20, Number 1  •  Postoperative Fatigue and Related Factors	 E7

Lin, S., Chen, Y., Yang, L., & Zhou, J. (2013). Pain, fatigue, disturbed 

sleep and distress comprised a symptom cluster that related to 

quality of life and functional status of lung cancer surgery pa-

tients. Journal of Clinical Nursing, 22, 1281–1290. doi:10.1111/

jocn.12228

Liu, S., Ercolano, E., Siefert, M.L., & McCorkle, R. (2010). Patterns of 

symptoms in women after gynecologic surgery. Oncology Nurs-

ing Forum, 37, 133–140. doi:10.1188/10.ONF.E133-E140

Lockefeer, J.P., & De Vries, J. (2013). What is the relationship be-

tween trait anxiety and depressive symptoms, fatigue, and low 

sleep quality following breast cancer surgery? Psycho-Oncology, 

22, 1127–1133. doi:10.1002/pon.3115

Lowery, A.E., Krebs, P., Coups, E.J., Feinstein, M.B., Burkhalter, J.E., 

Park, B.J., & Ostroff, J.S. (2014). Impact of symptom burden in 

post-surgical non-small cell lung cancer survivors. Supportive 

Care in Cancer, 22, 173–180. doi:10.1007/s00520-013-1968-3

Michielsen, H.J., Van der Steeg, A.F., Roukema, J.A., & De Vries, J. 

(2007). Personality and fatigue in patients with benign or malig-

nant breast disease. Supportive Care in Cancer, 15, 1067–1073. 

doi:10.1007/s00520-007-0222-2

Minig, L., Vélez, J.I., Trimble, E.L., Biffi, R., Maggioni, A., & Jeffery, 

D.D. (2013). Changes in short-term health-related quality of life 

in women undergoing gynecologic oncologic laparotomy: An as-

sociated factor analysis. Supportive Care in Cancer, 21, 715–726. 

doi:10.1007/s00520-012-1571-z

Mollberg, N.M., Vigneswaran, Y., Kindler, H.L., Warnes, C., Salgia, 

R., Husain, A.N., & Vigneswaran, W.T. (2012). Quality of life after 

radical pleurectomy decortication for malignant pleural mesothe-

lioma. Annals of Thoracic Surgery, 94, 1086–1092. doi:10.1016/j 

.athoracsur.2012.05.102

Montgomery, G.H., Schnur, J.B., Erblich, J., Diefenbach, M.A., & Bovb-

jerg, D.H. (2010). Pre-surgery psychological factors predict pain, 

nausea and fatigue one week following breast cancer surgery. Jour-

nal of Pain and Symptom Management, 39, 1043–1052. doi:10 

.1016/j.jpainsymman.2009.11.318

Mota, D.D.C.F., & Pimenta, C.A.M. (2007). Avaliação e mensuração 

de variáveis psicossociais: Desafio para pesquisa e clínica de 

enfermagem. Revista Gaúcha de Enfermagem, 28, 309–314.

Okuyama, T., Akechi, T., Kugaya, A., Okamura, H., Imoto, S., Nakano, 

T., . . . Uchitomi, Y. (2000). Factors correlated with fatigue in 

disease-free breast cancer patients: Application of the Cancer Fa-

tigue Scale. Supportive Care in Cancer, 8, 215–222. doi:10.1007/

s005200050288

Paddison, J.S., Booth, R.J., Cameron, L.D., Robinson, E., Frizelle, F.A., 

& Hill, A.G. (2009). Fatigue after colorectal surgery and its rela-

tionship to patient expectations. Journal of Surgical Research, 

151, 145–152. doi:10.1016/j.jss.2008.01.030

Paddison, J.S., Booth, R.J., Hill, A.G., & Cameron, L.D. (2006). Com-

prehensive assessment of peri-operative fatigue: Development of 

the Identity-Consequence Fatigue Scale. Journal of Psychosomat-

ic Research, 60, 615–622. doi:10.1016/j.jpsychores.2005.08.008

Prue, G., Rankin, J., Cramp, F., Allen, J., & Gracey, J. (2006). Fatigue 

in gynaecological cancer patients: A pilot study. Supportive Care 

in Cancer, 14, 78–83. doi:10.1007/s00520-005-0830-7

Ream, E., & Richardson, A. (1996). Fatigue: A concept analysis. 

International Journal of Nursing Study, 33, 519–529. 

Rose, E.A., & King, T.C. (1978). Understanding postoperative fatigue. 

Surgery, Gynecology, and Obstetrics, 147, 97–102.

Rosenberg, S.A. (2011). Surgical oncology: General issues. In V.T. 

DeVita Jr., T.S. Lawrence, & S.A. Rosenberg (Eds.), DeVita, 

Hellman, and Rosenberg’s cancer: Principles and practice of 

oncology (9th ed., pp. 268–275). Philadelphia, PA: Lippincott 

Williams and Wilkins.

Rotonda, C., Guillemin, F., Bonnetain, F., Velten, M., & Conroy, T. 

(2013). Factors associated with fatigue after surgery in women 

with early-stage invasive breast cancer. Oncologist, 18, 467–475. 

doi:10.1634/theoncologist.2012-0300

Rubin, G.J., Hardy, R., & Hotopf, M. (2004). A systematic review 

and meta-analysis of the incidence and severity of postoperative  

fatigue. Journal of Psychosomatic Research, 57, 317–326. doi:10 

.1016/s0022-3999(03)00615-9

Salmon, P., & Hall, G.M. (2001). Postoperative fatigue is a compo-

nent of the emotional response to surgery: Results of multivari-

ate analysis. Journal of Psychosomatic Research, 50, 325–335. 

doi:10.1016/s0022-3999(01)00209-4

Sarna, L., Cooley, M.E., Brown, J.K., Chernecky, C., Elashoff, D., & 

Kotlerman, J. (2008). Symptom severity 1 to 4 months after tho-

racotomy for lung cancer. American Journal of Critical Care, 

17, 455–467. 

Schmidt, C.E., Bestmann, B., Küchler, T., Longo, W.E., Rohde, V., & 

Kremer, B. (2005). Gender differences in quality of life of patients 

with rectal cancer. A five-year prospective study. World Journal 

of Surgery, 29, 1630–1641. doi:10.1007/s00268-005-0067-0

Schmidt, C., Daun, A., Malchow, B., & Küchler, T. (2010). Sexual 

impairment and its effects on quality of life in patients with rec-

tal cancer. Deutsches Ärzteblatt International, 107, 123–130. 

doi:10.3238/arztebl.2010.0123

Schrepf, A., Clevenger, L., Christensen, D., DeGeest, K., Bender, 

D., Ahmed, A., . . . Lutgendorf, S.K. (2013). Cortisol and inflam-

matory processes in ovarian cancer patients following primary 

treatment: Relationships with depression, fatigue, and disability. 

Brain, Behavior, and Immunity, 30, S126–S134. doi:10.1016/j 

.bbi.2012.07.022

Schroeder, D., & Hill, G.L. (1993). Predicting postoperative fatigue: 

Importance of preoperative factors. World Journal of Surgery, 

17, 226–231. doi:10.1007/bf01658931

Sugawara, Y., Akechi, T., Okuyama, T., Matsuoka, Y., Nakano, T., 

Inagaki, M., . . . Uchitomi, Y. (2005). Occurrence of fatigue and as-

sociated factors in disease-free breast cancer patients without de-

pression. Supportive Care in Cancer, 13, 628–636. doi:10.1007/ 

s00520-004-0763-6

Taira, N., Shimozuma, K., Shiroiwa, T., Ohsumi, S., Kuroi, K., Saji, S., 

. . . Katsumata, N. (2011). Associations among baseline variables, 

treatment-related factors and health-related quality of life 2 years 

after breast cancer surgery. Breast Cancer Research and Treat-

ment, 128, 735–747. doi:10.1007/s10549-011-1631-y

Trudel-Fitzgerald, C., Savard, J., & Ivers, H. (2013). Evolution of 

cancer-related symptoms over an 18-month period. Journal of 

Pain and Symptom Management, 45, 1007–1018. doi:10.1016/j 

.jpainsymman.2012.06.009

Tsunoda, A., Nakao, K., Tsunoda, Y., Watanabe, M., & Matsui, N. 

(2010). Health-related quality of life of colorectal cancer patients 

receiving oral UFT plus leucovorin compared with those with 

surgery alone. International Journal of Clinical Oncology, 15, 

153–160. doi:10.1007/s10147-010-0035-z

Van Onselen, C., Paul, S.M., Lee, K., Dunn, L., Aouizerat, B.E., West, 

C., . . . Miaskowski, C. (2013). Trajectories of sleep disturbance 

and daytime sleepiness in women before and after surgery for 

breast cancer. Journal of Pain and Symptom Management, 45, 

244–260. doi:10.1016/j.jpainsymman.2012.02.020

Varricchio, C.G. (2004). A cancer source book for nurses (8th ed.). 

Sudbury, MA: Jones and Bartlett.



E8	 February 2016  •  Volume 20, Number 1  •  Clinical Journal of Oncology Nursing

Verschuur, E.M., Steyerberg, E.W., Kuipers, E.J., Essink-Bot, M.L., 

Tran, K.T., Van Der Gaast, A., . . . Siersema, P.D. (2006). Experi-

ences and expectations of patients after oesophageal cancer 

surgery: An explorative study. European Journal of Cancer Care, 

15, 324–332. doi:10.1111/j.1365-2354.2006.00659.x 

Viklund, P., Wengström, Y., Rouvelas, I., Lindblad, M., & Lagergren, J. 

(2006). Quality of life and persisting symptoms after oesophageal 

cancer surgery. European Journal of Cancer, 42, 1407–1414. 

doi:10.1016/j.ejca.2006.02.005

Wagener, J., & Windsor, J. (2003). Factors determining the return to 

normal activity after appendicectomy. ANZ Journal of Surgery, 

73, 707–711. doi:10.1046/j.1445-2197.2003.02753.x

Wikman, A., Johar, A., & Lagergren, P. (2014). Presence of symptom 

clusters in surgically treated patients with esophageal cancer: 

Implications for survival. Cancer, 120, 286–293. doi:10.1002/

cncr.28308

Winters-Stone, K.M., Bennett, J.A., Nail, L., & Schwartz, A. (2008). 

Strength, physical activity, and age predict fatigue in older 

breast cancer survivors. Oncology Nursing Forum, 35, 815–821. 

doi:10.1188/08.ONF.815-821


