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Abstract
Cancer-related fatigue is characterized by feelings of extreme tiredness, which do not improve with rest and negatively affects the physical and psychosocial function 
of patients, significantly reducing their quality of life. The prevalence of fatigue in cancer patients undergoing chemotherapy can be as high as 90%. Colorectal 
cancer is one of the neoplasms with the highest incidence of cancer-related fatigue, especially among individuals older than 65 years old. To perform a comparative 
assessment ofcancer-related fatigue in patients with colorectal cancer during the first four cycles of chemotherapy using the CAPOX (capecitabine and oxaliplatin) 
regimen. 

From 35 individuals initially recruited, 27 responded to the FACT-F (Functional Assessment of Chronic Illness Therapy – Fatigue scale) questionnaire at the four 
timepoints stipulated to assess fatigue. The average age of the sample population was 61.9 (33-84) years old, and most participants were female (66.7%). Analysis of 
the data revealed that fatigue did not increase and that the quality of life did not decrease over the course of chemotherapy using CAPOX. Analysis of the confidence 
interval of the difference of the means for the qualitative variables of theFACT-F (fatigue) and FACT-G (quality of life) questionnairesrevealed that gender was 
the only variable that exhibited a significant correlation with fatigue, as the scores of females were correlated with greater fatigue compared with the males (p= 0.03). 
Fatigue did not increase in patients with colorectal cancerduring the course of the first four cycles of chemotherapy using the CAPOX regimen. The results indicated 
that fatigue was stronger among females compared with males.

Introduction
Cancer-related fatigue is characterized by feelings of severe tiredness 

that do not improve with rest and significantly impair the quality of life 
of patients in various stages of cancer [1]. Despite being considered one 
of the worse symptoms and occurring frequently, fatigue is not always 
given adequate attention by healthcare professionals orthe patients 
themselves [2].

Fatigue may be present at the time of diagnosis, and its prevalence 
exhibits a remarkable increase as the disease progresses [3,4]. The 
prevalence of cancer-related fatigue may be as high as 75% in untreated 
patients and may reach 90% among patients undergoing radiotherapy 
and/or chemotherapy [5,6].

The incidence and prevalence of colorectal cancer are high 
worldwide, and individuals older than 60 years old are the most 
affected. Relapse occurs in approximately 40% of the patients with non-
metastatic disease at diagnosis who are subjected to curative surgery 
[7,8].

The literature describes several instruments for the diagnosis 
and measurement of fatigue intensity, among which the Functional 
Assessment of Cancer Therapy –Fatigue Scale (FACT-F) stands 
out. The FACT-F is a 40-item unidimensional questionnaire that 
allows detection of significant variations in the degree of fatigue and 
correlation of these variations with the various treatments used in 

cancer and their outcomes. In addition, the FACT-F has already been 
translated and validated for the Brazilian population [9-12].

Fatigue poses a major challenge for oncology, as few clinical 
studies have investigated specific treatments for this symptom. Its 
pathogenesis is unknown, butfatigue is assumed to be multifactorial, 
involving the participation of psychological, social, and physiological 
components. Among the latter, anemia, disorders of the hypothalamic-
pituitary-adrenal axis, serotonin metabolism disorders, and 
increased proinflammatory cytokine activity have been investigated. 
Proinflammatory cytokines may represent the common denominator 
underlying the various pathways involved in cancer and either in 
fatigue development [13,14].

As colorectal tumors are one of the most prevalent forms of 
neoplasia and given that a high percentage of oncology patients 
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experience fatigue at some point during treatment, that quality of life 
significantly decreases due to fatigue, and that the pathophysiology 
of fatigue remains poorly understood, studies aimed at assessing the 
impact of fatigue on oncology patients are needed to contribute to the 
development of possible therapies and clinical interventions.

Therefore, the aim of the present study was to assess the presence 
of fatigue in patients with colorectal cancer before the first four cycles 
of chemotherapy using the CAPOX protocol (capecitabine and 
oxaliplatin) by the FACT-F questionnaire and to assess the progression 
of this symptom over the course of subsequent chemotherapy cycles.  

Materials and methods
From January to August of 2014, 35 patients diagnosed with 

colorectal cancer and subjected to treatment with the CAPOX regimen 
as outpatients at the chemotherapy unit of the Teaching Hospital of the 
Medical School of RibeirãoPreto (Hospital das Clínicas da Faculdade 
de Medicina de RibeirãoPreto - HC-FMRP/USP) were recruited for the 
present study. Only 27 participants filled out the questionnaires at the 
four stipulated timepoints and were included in the analysis. 

To analyze the presence of fatigue at baseline and its progression 
during the four first cycles of chemotherapy, the participants were asked 
to answer all of the questions listed in FACT-F, which investigates the 
physical, social/family, emotional, and functional wellbeing domains, 
in addition to a section specifically focused on the assessment of fatigue. 
The participants’ total scores were then calculated.

The answers to the FACT-F items were also used to calculate the 
scores of FACT-G, which provides a measure of the patients’ quality 
of life. 

The inclusion criteria were as follows: patients diagnosed 
with metastatic colorectal cancer beginning first-line or adjuvant 
chemotherapy with the CAPOX regimen. The exclusion criteria were 
as follows: cognitive deficits that prevented the participants from 
understanding the experimental design and from answering the 
FACT-F questionnaire, brain metastasis, and the use of corticoids or 
anti-inflammatory agents.  

Statistical analysis to assess the correlation between the investigated 
variables and scores was based on descriptive and association 
techniques. Linear regression analysis was performed to investigate the 
functional relationships among the variables.

The study was subjected to and approved by the Research Ethics 
Committee of HC-FMRP/USP, no. 11755/ 2010.

Results
Of the 27 individuals included in the study, 16 and 11 patients 

underwent adjuvant and palliative first-line chemotherapy, 
respectively. The average age of the sample population was 61.92 years 
old, varying from 33 to 84 years old. Most participants (59.26%) were 
60 years old or older. No correlation was observed between the type of 
chemotherapy indication and the patients’ age.

Females were predominant in the present sample (66.67%), 13 
participants were married (48.14%), and more than half had attended 
up to elementary school. Eight different occupations were mentioned 
by the participants, and 48.14% were retired. 

Regarding the family history of cancer, the number of positive and 
negative answers was identical, i.e., 13, and one participant did not 
answer this item.

The tumor was located in the colon in 13 participants (48.15%) and 
in the rectum in the remainder of the sample. All of the patients were 
in stage III (59.3%) or IV (40.7%), and only seven exhibited distant 
metastases (25%). 

No participant required protocol changes or used corticoids 
or antidepressants. Only one patient exhibited a hemoglobin 
concentration <10.0g/dL; this patient’s hemoglobin was 9.9 g/dL at the 
second chemotherapy cycle. 

The average score in the fatigue questionnaire was 114.20, and 
the average overall score (quality of life) was 76.50. The lowest score 
among the four chemotherapy cycles was usedfor each individual. The 
scores obtained from the questionnaires were similar regardless of 
the chemotherapy cycle (Table 1), thereby indicating that fatigue did 
not increase over the course ofthefour chemotherapy cycles using the 
CAPOX regimen (p=0.2574). 

The FACT-G scores remained stable (Table 2), thus indicating that 
the participants’ quality of life did not become worse over the course of 
treatment (p=0.2411).  

The four main subscales of the FACT-F (physical wellbeing, social/
family wellbeing, emotional wellbeing and functional wellbeing) 
and the fatigue-specific subscale were analyzed separately, but no 
differences were identified among the four cycles of chemotherapy.

Similarly, the FACT-F-TOI scores, which comprise all the 
domains in FACT-G, except for emotional wellbeing (Table 3), were 
also analyzed, but no difference was detected among the four cycles of 
chemotherapy (p=0.6461).

To assess the possible correlation between the scores and variables, 
Pearson’s coefficient was calculated. Relative to the variable age, the 
results indicated a weak correlation with the FACT-F and FACT-G 
scores. 

The average FACT-F scores per tumor site were quite similar: 110 
for patients with colon involvement and 117 for patients with rectal 

Cycle Min. 1st Q Median Mean 3rd Q Max Missing SD

1st 87.66 118.30 135.00 131.50 143.90 152.70 2.00 15.88
2nd 99.83 119.70 129.00 127.70 141.20 149.00 2.00 14.86
3rd 89.33 111.80 128.20 125.90 140.80 158.00 2.00 18.07
4th 29.5 115.5 132.3 125.2 144.9 160.0 2.00 28.85

Table 1. Descriptive summary of the scores of the FACT-F questionnaire (Friedman chi-
squared =4.0376, df=3, p=0.2574).

Cycle Min. 1st Median Mean 3rd Max. SD
1 58.66 77.00 89.16 87.08 96.08 102.80 11.78
2 64.10 79.00 88.00 85.42 93.83 101.00 10.51
3 58.16 77.12 86.00 84.70 94.63 107.00 12.25
4 17.50 72.33 90.83 84.05 96.74 108.00 19.53

Table 2. Descriptive summary of the scores of the FACT-G questionnaire (Friedman chi-
squared=4.1955, df=3, p=0.2411).

Cycle Min. 1st Q Median Mean 3rd Q Max. SD
1 61.00 85.00 94.00 89.44 98.50 104.00 11.70
2 59.00 80.66 89.00 86.62 96.00 104.00 11.63
3 53.00 73.50 89.00 84.43 94.46 106.00 14.23
4 19.00 78.00 90.50 83.95 97.00 108.00 21.04

Table 3. Descriptive summary of the scores of theFACT-F-TOI questionnaire (Friedman 
chi-squared=1.6591, df=3, p=0.6461).
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According to the results of our study, the patients’ quality of 
life remained constant throughout the course of treatment using 
the CAPOX regimen, and fatigue did not increase. We believe that 
these results are potentially associated with the participants’ positive 
response to treatment, which allowed for control of the tumor 
progression. The drug regimen employed is another factor that must 
be taken into account, as the use of oral chemotherapy (capecitabine) is 
associated with better quality of life compared with regimens including 
fluorouracil infusion, which requires hospitalization. Some studies 
observed better quality of life in patients using CAPOX compared to 
FOLFOX, a similar regimen in which the medications are administered 
by infusion.[16]

The results of the present study, namely, the consistent quality of 
life and the unchanged level of fatigue, contradict the findings reported 
by other authors relative to other chemotherapy regimens; those 
authors observed correlations between systemic cancer treatment and 
the incidence of fatigue. According to such studies, the frequency of 
fatigue among oncology patients tends to increase during the course 
of chemotherapy and/or radiotherapy [17-20]. One study assessed 379 
patients with a past history of chemotherapy for any type of cancer and 
found that 25% of the participants reported fatigue as the side effect 
with the greatest impact following the end of a cycle of chemotherapy. 
In addition, more than half of the sample noticed that fatigue lasted 
longer than any other symptom, including nausea, depression, and 
pain, which negatively impact the quality of life of such patients [21].

According to the results of the present study, the participants’ quality 
of life did not become worse during chemotherapy, which might be due 
to the constant level of fatigue and possibly to the tumor response to 
cancer treatment. These findings are of paramount clinical importance, 
as the main goal of palliative treatment is to relieve symptoms. Within 
that context, a particular concern is to maintain the patients’ quality of 
life as long as possible during the course of treatment and to minimize 
the adverse events and symptoms so that the patients might assess 
their treatment positively over the entire course of chemotherapy. 
In a recent study with 48 patients with colorectal cancer treated with 

disease. The same was true for the FACT-G scores; the patients with 
colon tumors exhibited lower FACT-G scores. The same behavior was 
observed when the scores were analyzed as a function of the type of 
chemotherapy indication, family history of cancer, and tumor stage. 
Therefore, the average scores were quite similar, and the patients with 
palliative indication, positive family history of cancer, and stage IV 
exhibited lower scores. 

Analysis of the scores according to gender revealed that males 
scored higher in both investigated scales and with little variability in 
the results. The average FACT-F score of the female participants was 
lower than the minimum male score (Figure 1). Similar behavior 
was observed upon comparing the participants with and without 
metastases; the scores from the male patients were lower on both scales.

Analysis of the scores according to educational level revealed that 
the average score of the participants with higher education was higher 
than the remainder of the patients, whereas the patients who attended 
only elementary school exhibited the lowest scores.

To investigate the correlation between the scores onthe FACT-F 
and FACT-G scales and the variables age, gender, tumor stage, type 
of chemotherapy indication, and tumor site, two linear regression 
models were fitted. Only gender exhibited a significant association 
with the fatigue scores (p<0.05), as the average score in the FACT-F 
was 22 points higher for males than females. Gender also exhibited a 
significant correlation with the FACT-G scores, which were on average 
12 points higher for males (Figure 1).

Discussion
Analysis of the data collected from the 27 participants comprising 

the sample population of the present study revealed that gender was 
the only variable that correlated with fatigue; the scores of the females 
were lower compared with the scores formales. Those findings are 
consistent with the results of a study that assessed the toxicity of a 
therapeutic protocol for colorectal cancer, which reported that the 
female participants exhibited lower fatigue scores [15].

Figure 1. FACIT-F and FACIT-G scores and correlation with gender.
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5-fluorouracil and folinic acid in the outpatient setting, the participants 
reported improvement in their quality of life over the course of the 
experiment, which the authors attributed to their expectations relative 
to the end of chemotherapy [22].

Relevant results were also obtained in another study, where 78 
patients with colorectal cancer subjected to an average of five to eight 
cycles of chemotherapy using 5-fluorouracil and eniluracil per oral 
route assessed their quality of life. At the end of treatment, significant 
improvements in the patients’ overall quality of life were observed, in 
addition to specific improvements in the emotional domain compared 
with the assessment before treatment [23].

One additional study also reported satisfactory quality of life in 
patients with colorectal cancer subjected to adjuvant therapy. The 
results indicated a reduction in anxiety and improvements of physical, 
emotional, and social function over time [24].

One should bear in mind that cancer diagnosis and treatment exert 
a direct effect on the quality of life of patients with colorectal cancer. In 
addition, aspects such as an appropriate nutritional and cardiovascular 
state, practice of exercise, and the biopsychosocial structure of patients 
also contribute to their quality of life [25].

These data point to the difficulties in the measurements of the 
quality of life of patients with cancer; patient quality of life is affected 
by countless factors related to treatment and by the individual’s life 
context.  

The results of the present study demonstrate that the quality of life 
of the participants did not change and that fatigue did not increase 
during the first four cycles of chemotherapy using the CAPOX regimen 
in patients with colorectal cancer. 
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