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Factors Associated with Fatigue in
Korean Gastric Cancer Survivors
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Department of Family Medicine, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea

Background: Gastric cancer is the second most common cancer in Korea. Fatigue is a common symptom among
cancer survivors. The aim of this study was to identify factors associated with fatigue in gastric cancer survivors.
Methods: Data were analyzed from 199 gastric cancer survivors who visited a cancer survivor outpatient clinic from
July 2013 to June 2014. Patients were surveyed using a questionnaire containing a fatigue severity scale (FSS) and
questions regarding associated symptoms. Participants were divided into fatigue (FSS) and non-fatigue groups based
on FSS scores (=4 and <4, respectively). Age, sex, weight, body mass index, cancer stage, pathology, surgery type,
chemotherapy, radiotherapy, comorbid disease, family history of cancer, smoking, alcohol consumption, exercise,
and laboratory results were investigated.

Results: The fatigue and non-fatigue groups contained 42 and 157 survivors, respectively. Their mean age was 58
years, and the mean post-operative period was 6.58 years. Arthralgia (odds ratio [OR], 12.95; 95% confidence inter-
val [CI], 3.21-52.34), dyspnea (OR, 10.54; 95% CI, 2.94-37.80), dyspepsia (OR, 8.26; 95% CI, 2.63-25.96), changed
bowel habits (OR, 4.56; 95% CI, 1.09-19.11), anemia (OR, 3.18; 95% CI, 1.26-8.05), and regular exercise (OR, 0.31;
95% CI, 0.12-0.77) were significantly associated with fatigue in gastric cancer survivors, while weight, treatment,
and depressive mood were not.

Conclusion: Arthralgia, dyspnea, dyspepsia, bowel habit change, anemia, and regular exercise are associated with
fatigue in gastric cancer survivors.
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INTRODUCTION

Cancer-related fatigue is the most common symptom among
cancer patients, reported in up to 60% to 90% of cases.” Appro-
ximately 41% of cancer patients complain of fatigue during treat-
ments such as chemotherapy, radiotherapy, and bone marrow
transplantation. Fatigue persists in 30% to 40% of patients even
after completing treatment.” Previous studies have indicated
that fatigue in cancer survivors can last for up to five years after
completion of therapy” and can be a persistent problem.” More-
over, fatigue was associated with cancer recurrence and poor
overall survival in a large longitudinal study of patients with
breast cancer.”

Gastric cancer is the second most common cancer in South
Korea, accounting for 14.5% of all cancer diagnoses in 2011. The
crude incidence rate of gastric cancer was 63.1 per 100,000 per-
sons (85.1 in men and 41.1 in women). The five-year survival
rate of gastric cancer has increased to 69.4%, mainly due to ad-
vances in screening tests and curative surgical treatment.® As a
consequence of increased numbers of gastric cancer survivors,
attention has been focused on characterizing survivor fatigue,
quality of life, and wellness.

Fatigue is a common problem associated with quality of life
in gastric cancer survivors.” In prospective studies of gastric
cancer survivors, fatigue-related symptoms persisted even 12
months after surgery.? Although previous studies have report-
ed on factors associated with cancer-related fatigue, little infor-
mation is available on long-term gastric cancer survivors and
the factors associated with their fatigue. The aim of this study,
therefore, was to identify factors associated with fatigue in gas-
tric cancer survivors.

METHODS

1. Study Population

From July 2013 to June 2014, 322 gastric cancer survivors who
visited cancer survivorship clinic in Samsung Medical Center
were enrolled in this study. They did not show evidence of can-
cer recurrence during five years of follow-up after treatment.
After excluding 123 subjects with missing questionnaire respon-
ses, 199 eligible patients were included in our analysis. This
study was approved by the institutional review board of Sam-
sung Medical Center (IRB no. SMC 2014-09-023-011). Because
this study was a retrospective analysis of existing administrative
and clinical data, the ethics committee waived the requirement
for informed consent.

2. Data Collection

Patient age, sex, surgery type, cancer stage, pathology, and ad-
juvant chemotherapy or radiotherapy were investigated retro-
spectively based on medical records. Height and weight were
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measured and body mass index (BMI) calculated. We assessed
the patients’ medical history of physician-diagnosed hyperten-
sion, diabetes, and dyslipidemia. Comorbidities, family history
of cancer, smoking, alcohol consumption, physical activity, cur-
rent symptoms, and fatigue scale scores were surveyed using a
self-administered questionnaire.

Fatigue was evaluated in all patients via the translated fatigue
severity scale (FSS), which was validated in previous studies.”'”
The FSS, a self-administered questionnaire developed by Krupp
et al,” is a useful fatigue questionnaire for chronic diseases.'”
It is composed of nine items that measure how fatigue affects
motivation; exercise; physical functioning; the ability to per-
form duties; and its effects on work, family, and social life. Re-
spondents are directed to answer each question based on their
subjective status during the previous week. Grading of each
item ranges from 1 to 7, where 1 indicates strong disagreement
and 7 indicates strong agreement, and the final score represents
the mean value of the nine items. In the current study, the mean
score of the nine categories were divided into two groups using
a cut-off value as described previously'? (i.e., FSS >4 and FSS
<4 for the fatigued and non-fatigued groups, respectively).

Each variable was categorized as follows. The type of surgery
was categorized as total or subtotal gastrectomy, diagnostic
stage was classified according to the American Joint Commit-
tee on Cancer TNM (tumor-node-metastasis) system. Early
gastric cancer (EGC) was defined as a cancer invading no deep-
er than the submucosa, irrespective of lymph node metastasis
(T1, any positive lymph nodes [N]), while advanced gastric can-
cer (AGC) was defined as a cancer invading deeper than the
submucosa (>T1).

Pathology results were categorized as adenocarcinoma (the
most common type of gastric cancer) or other pathology sub-
groups, including signet ring cell carcinoma. A questionnaire
was used to investigate the presence of physician-diagnosed
comorbidities including diabetes mellitus, hypertension, dys-
lipidemia, myocardial infarction, stroke, and osteoporosis. Fam-
ily history of cancer was assessed for based on participant par-
ents, siblings, and grandparents.

Smoking status was ascertained based on responses to the
questions “have you ever smoked more than 20 packs of ciga-
rettes during your lifetime?” and “do you currently smoke?” Al-
cohol drinking status was defined as having consumed more
than one cup of alcohol during their lifetime. Regular exercise
was defined as performing physical activity with sweating more
than once per week.

Current symptoms were assessed using a self-administered
questionnaire; respondents indicated “yes” or “no” to ques-
tions regarding anorexia (do you have loss of appetite?), xero-
stomia (do you feel dryness in your mouth?), dyspnea (do you
feel shortness of breath with minimal exercise?), changed bow-
el habits (do you have changed bowel habits?), headache (do
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you feel headache?), chest pain (do you have tightness, com-
pressive feeling, or pain in your anterior chest?), fever or chills
(do you feel fevered or chilled?), dyspepsia (do you have diges-
tion difficulties?), arthralgia (do you have joint swelling or pain?),
sexual dysfunction (do you have difficulty in your sex life?), sleep
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disorder (is it hard to fall asleep or do you wake frequently?),
depressive mood (do you feel depressed or hopeless?), and de-
creased interest (are you concerned about decreased interest
or pleasure?). Serum aspartate aminotransferase, alanine ami-
notransferase, blood urea nitrogen, and serum creatinine lev-

Table 1. Comparison of baseline characteristics by fatigue group (+one standard deviation)

Variable Overall (N=199) FSS<4 (N=157) FSS>4 (N=42) P-value
Demographics Age (y) 58.01 £10.85 58.46 £ 10.55 56.29 £11.85 0.248
Sex 0.121
Male 111 (55.8) 92 (58.6) 19 (45.2)
Female 88 (44.2) 65 (41.4) 23 (54.8)
Cancer profile Post-operative day (y) 6.58 £ 2.52 6.62 £2.56 6.45+2.39 0.707
Pathology 0.835
Adenocarcinoma 140 (70.4) 111 (70.7) 29 (69.0)
Others* 59 (29.6) 46 (29.3) 13 (31.0)
Stage 0.146
Early gastric cancer 113 (56.8) 85 (54.1) 28 (66.7)
Advanced gastric cancer 86 (43.2) 72 (45.9) 14 (33.3)
Surgical procedure 0.772
Total gastrectomy 58 (29.1) 45 (28.7) 13(31.0)
Subtotal gastrectomy 141 (70.9) 112 (71.3) 29 (69.0)
Chemotherapy 77 (38.7) 63 (40.1) 14 (33.3) 0.422
Radiotherapy 47 (23.6) 37 (23.6) 10 (23.8) 0.974
Comorbid disease Diabetes 22 (11.1) 6(10.2) 6(14.3) 0.419
Hypertension 30(15.1) 26 (16.6) 4(9.5) 0.258
Hyperlipidemia 19 (9.5) 3(8.3) 6(14.3) 0.244
Myocardial infarction 7(3.5) 5 (3.2) 2(4.8) 0.640
Stroke 4(2.0) 3(1.9 1(2.4) 1.000
Osteoporosis 12 (6.0) 9(5.7) 3(7.1) 0.719
Family history of cancer 61 (30.7) 43 (27.4) 18 (42.9) 0.053
Current smoker 19 (9.5) 16 (10.2) 3(7.1) 0.796
Social history Exercise 120 (60.3) 101 (64.3) 19 (45.2) 0.025
Alcohol 156 (78.4) 124 (79.0) 32 (76.2) 0.696
Physical findings Systolic BP (mm Hg) 11429 +£17.18 114.66 £ 16.89 112.90 £18.39 0.559
Diastolic BP (mm Hg) 69.40 £12.61 69.62 £12.92 68.57 £11.47 0.632
Weight (kg) 57.46 £ 9.65 57.89+9.62 55.85+9.74 0.224
Body mass index (kg/m? 21.48+2.60 21571252 2116 +£2.91 0.371
Lab findings Anemia 78 (39.2) 56 (35.7) 22 (52.4) 0.049
Aspartate aminotransferase (U/L) 25.39 £ 10.06 25.45+£8.53 2517 £14.54 0.873
Alanine aminotransferase (U/L) 19.73+10.73 19.80 £ 10.02 19.48 £ 13.21 0.862
Blood urea nitrogen (mg/dL) 1412 £ 4.50 14.03+£3.78 14.48 + 6.59 0.566
Creatinine (mg/dL) 0.86 +0.29 0.85+0.17 0.88 £ 0.55 0.708
Subjective Anorexia 11 (5.5 6 (3.8) 5(11.9) 0.057
Symptoms Xerostomia 29 (14.6) 16 (10.2) 13(31.0) 0.001
Dyspnea 29 (14.6) 14 (8.9 15 (35.7) <0.001
Bowel habit change 20 (10.1) 12 (7.6) 8(19.0) 0.041°
Headache 28 (14.1) 18 (11.5) 10 (23.8) 0.041
Chest pain 19(9.5) 13(8.3) 6 (14.3) 0.239
Fever and chills 14 (7.0) 9(5.7) 5(11.9) 0.179
Dyspepsia 33 (16.6) 18 (11.5) 15 (35.7) <0.001
Arthralgia 22 (11.1) 12 (7.6) 10 (23.8) 0.010"
Sexual dysfunction 15(7.5) 10 (6.4) 5(11.9) 0.319
Sleep disorder 43 (21.6) 28 (17.8) 15 (35.7) 0.012
Depressive mood 35(17.6) 21 (13.4) 14 (33.3) 0.003
Decreased interest 35(17.6) 20 (12.7) 15 (35.7) 0.001

Values are presented as mean = standard deviation or number (%).
FSS, fatigue severity scale; BP, blood pressure.

*Other subgroup of pathology was included signet ring cell carcinoma and lymphoepithelioma-like carcinoma. fObtained by Student t-test and chi-square tests or Fisher's exact

test between the fatigue and non-fatigue groups.
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els were measured. Anemia was defined as hemoglobin levels
<13 g/dL in men and <12 g/dL in women according to World
Health Organization definitions.'”

3. Statistical Analysis

All statistical analyses were performed using IBM SPSS Statis-
tics for Windows ver. 22.0 (IBM Co., Armonk, NY, USA). Mean
values of the clinical characteristics were compared between
groups (fatigued and non-fatigued). Continuous data were ex-
pressed as means and standard deviations, and Student t-tests
were used to compare differences. Categorical data were re-
ported as proportions, and chi-square or Fisher’s exact tests
were used for comparisons. Univariate and multivariate logis-
tic regressions were used for association analyses. All variables
with P-values less than 0.05 in the univariate analyses as well as
clinically significant variables were included in the multivariate
logistic regression. P-values less than 0.05 were considered sta-
tistically significant.

RESULTS

The baseline characteristics of the men (n=111) and women
(n=88) enrolled in this study are shown in Table 1. Their mean
age was 58.1 years; and 55.8% were men. The mean postopera-
tive follow-up period was 6.58 years. The mean of FSS score for
all participants was 2.728+1.441; the distribution of FSS score
is shown in Figure 1. Among 199 subjects, 42 were placed in the
fatigued group (21.11%). There was no significant difference
between the two groups in BMI, weight, pathology, stage, sur-
gical type, chemotherapy, or radiotherapy. The number of pa-
tients who regularly exercised was higher in the non-fatigued
group than the fatigued group. The incidence of anemia in the
fatigued group was significantly higher than in the non-fatigued

group.

40
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Figure 1. Distribution of FSS scores in gastric cancer survivors. The normal curve for
FSS scores among all participants is represented by the solid line. FSS, fatigue se-
verity scale.
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Among current symptoms, anorexia, xerostomia, dyspnea,
changed bowel habits, headache, dyspepsia, arthralgia, sleep
disorders, depressive mood, and decreased interest were sig-
nificantly more prevalent in the fatigue group. Under univariate
logistic regression analysis, dyspnea, dyspepsia, xerostomia, de-
creased interest, arthralgia, anorexia, depressive mood, change
in bowel habits, and headache were associated with fatigue in
gastric cancer survivors. Conversely, regular exercise was asso-
ciated with less fatigue.

All covariates with P-values less than 0.05 in the univariate
analyses as well as clinically significant variables were included
in the multivariate logistic regression model (Table 2). Arthral-
gia (adjusted OR, 12.95; 95% CI, 3.21-52.34), dyspnea (adjusted
OR, 10.54; 95% CI, 2.94-37.80), dyspepsia (adjusted OR, 8.25;
95% CI, 2.63-25.96), changed bowel habits (adjusted OR, 4.56;
95% CI, 1.09-19.11), and anemia (adjusted OR, 3.18; 95% CI,
1.26-8.05) were associated with fatigue in gastric cancer survi-
vors. Regular exercise (adjusted OR, 0.31; 95% CI, 0.12-0.77)
was associated with a low fatigue score. Advanced gastric can-
cer (adjusted OR, 0.34; 95% CI, 0.13-0.89) was associated with
alower risk of fatigue.

Table 2. Logistic regression of the ORs (95% Cl) for fatigue and associated factors

Variable Crude OR (95% Cl) Adjusted OR (95% CI)*
Stage
Advanced gastric cancer 0.59 (0.29-1.21) 0.34 (0.13-0.89)

Early gastric cancer 1.00 [Reference] 1.00 [Reference]

Exercise
Yes 0.46 (0.23-0.91) 0.31(0.12-0.77)
No 1.00 [Reference] 1.00 [Reference]
Anemia
Yes 1.98 (1.00-3.95) 3.18 (1.26-8.05)
No 1.00 [Reference] 1.00 [Reference]
Dyspnea
Yes 5.68 (2.46-13.10) 10.54 (2.94-37.80)
No 1.00 [Reference] 1.00 [Reference]

Bowel habit change

Yes 2.84 (1.08-7.50) 4.56 (1.09-19.11)

No 1.00 [Reference] 1.00 [Reference]
Dyspepsia

Yes 4.29 (1.93-9.54) 8.26 (2.63-25.96)

No 1.00 [Reference] 1.00 [Reference]
Arthralgia

Yes 3.78 (1.50-9.50) 12.95 (3.21-52.34)

No 1.00 [Reference] 1.00 [Reference]
Sleep disorder

Yes 2.56 (1.21-5.43) 2.50 (0.91-6.93)

No 1.00 [Reference] 1.00 [Reference]

Fatigue is divided into fatigue (FSS >4) and non-fatigued (FSS <4) groups.

OR, odds ratio; CI, confidence interval; FSS, fatigue severity scale.

*Covariates with P-values less than 0.05 in univariate analysis and clinically significant
variables including sex, age, body mass index, systolic blood pressure, diastolic blood
pressure, pathology, stage, surgery, chemotherapy, radiotherapy, family history of
cancer, smoking, exercise, alcohol, anemia, and subjective symptoms were included
in the multivariate analysis. Other variables, not shown in this table, were removed
using optimized multivariate regression analysis.
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DISCUSSION

The results of the present study show that subjective symptoms
including arthralgia, dyspnea, dyspepsia, and changes in bowel
habits are associated with fatigue in gastric cancer survivors.
Anemia, a known factor linked with fatigue, was also associated
with fatigue in gastric cancer survivors. Regular exercise was
associated with lower fatigue scores in gastric cancer survivors.
However, weight, surgery type, chemotherapy, radiotherapy,
comorbid disease, smoking habit, and depressive mood were
not associated with fatigue in these long-term survivors.

Physical activity has been linked with cancer-related fatigue.
Fatigue severity in long-term breast cancer survivors was asso-
ciated with physical inactivity.'¥ Prospective longitudinal stud-
ies have shown that low levels of physical activity after complet-
ing treatment is a predictor of fatigue in breast cancer survi-
vors.'*'¥ In a cross-sectional study of 200 endometrial cancer
survivors, high levels of physical activity were associated with
relief of fatigue.'” Based on the results of a previous meta-anal-
ysis on exercise intervention in cancer survivors, regular exer-
cise may be a beneficial intervention for cancer-related fatigue
by improving muscle metabolism and mental health.'®

The anemia associated with gastric cancer could occur as a
complication of the cancer itself or as a consequence of the treat-
ment. Iron deficiency anemia or megaloblastic anemia often
results from gastrectomy. Adjuvant chemotherapy and radio-
therapy are also reported causes of anemia in gastric cancer
patients.'” According to National Comprehensive Cancer Net-
work guidelines, anemia that is a consequence of chemothera-
py or radiotherapy should be addressed if patients with hemo-
globin levels <11 g/dL complain of severe fatigue, dyspnea,
tachycardia, chest pain, or lightheadedness. The guidelines
also recommend management for hemoglobin levels <10 g/dL,
even without these symptoms.* Moreover, quality of life in can-
cer survivors may be related to correction of their anemia.?”
Consequently, based on the association between anemia and
fatigue in the present study, screening for anemia may improve
of quality of life and reduce fatigue.

In this study, AGC survivors had lower fatigue levels than
EGC survivors (adjusted OR, 0.34; 95% CI, 0.13-0.89; P=0.028).
However, little is known about the association between cancer
stage and fatigue. Although AGC patients who achieve com-
plete remission could be more vulnerable to fatigue due to ag-
gressive surgical interventions and adjuvant therapy, they un-
expectedly showed a lower risk of fatigue. One reason for this
unusual finding may be that the patients had good prognoses
primarily enrolled from the outpatient clinic, except those sub-
jects with poor outcome. Those individuals may seek a higher
level of health care.

In a longitudinal study of breast cancer survivors, BMI was a
predictor of fatigue during the 42 months following the end of
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adjuvant treatment.'**? However, we did not find an associa-
tion between BMI and fatigue in this study. Compared to other
cancers, weight loss after treatment in a gastric cancer patient
is a serious complaint and has multifactorial causes. In our study,
therefore, weight at the time of outpatient clinic visit may not
be related with patient fatigue. Serial measurements of weight
before and after the surgery may be more representative for
evaluation of fatigue. Serial measurements of weight during
follow-up are required to further investigate the association be-
tween fatigue and weight or BMI change.

Depression is strongly correlated with fatigue in cancer pa-
tients and is a risk factor for cancer-related fatigue.” Several
studies suggested that depression and anxiety were significant
predictors of cancer-related fatigue, regardless of treatment pe-
riod.* In previous studies, anxiety and depression were associ-
ated with the severity of fatigue among 267 survivors of Hodg-
kin’s lymphoma.?® Current depression is one of the strongest
risk factors for clinically relevant fatigue in disease-free gastric
cancer survivors.” In our study, depressive moods were more
frequent in the fatigued group. However, it was not significantly
associated with fatigue in multivariate analysis.

Both chemotherapy and radiotherapy could aggravate fa-
tigue by increasing levels of inflammatory markers.?® Previous
studies have shown that greater post-treatment fatigue is asso-
ciated with increased levels of C-reactive protein (CRP) in breast
cancer survivors,”” CRP and interleukin-1 in testicular cancer
survivors,”” and interleukin-6 in ovarian cancer survivors.? In
our study, chemotherapy and radiotherapy were not associat-
ed with fatigue. We believe that chemotherapy and radiothera-
py may have a trivial effect on fatigue in long-term survivors.
Further evaluation with inflammatory markers in gastric can-
cer survivors may be required to understand the lack of associ-
ation of chemotherapy or radiotherapy with fatigue.

A longitudinal cohort study reported that gastric cancer pa-
tients experienced fatigue, diarrhea, dysphagia, and eating re-
strictions after gastrectomy, and suggested the necessity to mon-
itor these symptoms for improvement of quality of life in gastric
cancer patients.*” In the present study, several subjective symp-
toms were associated with fatigue in gastric cancer survivors.
However, the questions used in the questionnaire were not
standardized, and further development of an assessment tool
for evaluation of each symptom is necessary.

This study has several limitations. First, because this study
was a cross-sectional analysis, it could not be used to establish
the exact pathophysiologic link between fatigue and subjective
symptoms. Second, several subjects were removed from analy-
sis due to missing data. Because this population was enrolled
at a clinic for long-term survivors, an enrollment bias toward
relatively healthy subjects with good prognosis was possible.
Therefore, selection bias was not fully considered in these anal-
yses. Finally, socioeconomic factors including monthly income,
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socioeconomic status, and residential area, which are known
to influence fatigue incidence in previous studies,” were not
included in the analysis.

Despite these limitations, we believe that the present study
facilitates better understanding of fatigue in gastric cancer sur-
vivors. Anemia, regular exercise, subjective symptoms includ-
ing dyspnea, dyspepsia, and bowel habit change are associated
with fatigue in gastric cancer survivors. These findings may help
in establishing comprehensive management of long-term gas-
tric cancer survivors.
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