
TURKISH JOURNAL of ONCOLOGY

Mood Status in Patients with Gastrointestinal Tract Cancer 
Undergoing Radiotherapy: A Randomized Cross-sectional 
Study

Received: March 26, 2021
Accepted: April 06, 2021
Online: June 16, 2021

Accessible online at:
www.onkder.org

Turk J Oncol 2021;36(3):285–91
doi: 10.5505/tjo.2021.2709

ORIGINAL ARTICLE

 Tohid TAYEFEH,1  Haleh GHAVAMİ,1  Moloud RADFAR,1  Mohsen MANSOORİ,2 
 Hamid Reza KHALKHALİ1

1Department of Nursing, Urmia University of Medical Sciences, Urmia-İran
2Department of Radiation Oncology, Urmia University of Medical Sciences, Urmia-İran

OBJECTIVE
Although technique improvements have drastically reduced radiotherapy (RT) related toxicity, most 
patients still experience burdensome RT side effects. Studies have shown an increase in distress, anxiety, 
fatigue, and depression in patients undergoing radiation. Radiation-induced side effects adversely af-
fect quality of life for cancer survivors. This study aimed to determine the mood status in patients with 
gastrointestinal tract cancer undergoing RT.

METHODS
This randomized cross-sectional study conducted on 126 patients with gastrointestinal tract cancer un-
dergoing RT. We used a demographic form, and the Persian Version of Profile of Mood States 2nd edition 
questionnaire for data collection.

RESULTS
The mean of total mood disturbance was 77.39±15.03. The results demonstrated there is a relationship 
between tension-anxiety with; depression-dejection (DD), anger-hostility (AH), fatigue-inertia (FI); and 
confusion-bewilderment (CB) (p<0.001). In addition, there was a significant relationship between DD 
with AH, FI, and CB (p<0.001). There was also a significant relationship between AH with FI and CB 
(p<0.001). In addition, there was a statistically significant relationship between FI with CB (p<0.001).

CONCLUSION
Our results suggested that there is a high prevalence of mood disturbance in patients with gastroin-
testinal tract cancer undergoing RT. Therefore, applying strategies for improving mood are important 
among these patients, because it can lead to better therapeutic outcomes.
Keywords: Anxiety; cancer; fatigue; mood; radiotherapy.
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Introduction

The results from Global Cancer Statistics 2018 showed 
that gastrointestinal cancers, including colorectal, 
stomach, and liver cancers, represent the most com-

mon causes of cancer death worldwide.[1] The risk of 
affliction with gastric cancer is higher in the north-
ern and northwest of Iran, while it is moderate in the 
western and central provinces and low in the south-
ern regions.[2]
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Materials and Methods

Ethical Considerations
This study obtained the approval from the Research 
Ethics Committee of affiliated University (the ethics 
approval reference number of this study is IR.UMSU.
REC 1399, 004). Patients received written information 
and were allowed 3 days to consider their decision. 
All patients were instructed that they could withdraw 
from the research at any time. All participants pro-
vided their written, informed consent to take part in 
this research.

Design of Study and Participants
Eligible patients (based on inclusion criteria) who 
started their RT between October 2018 and June 2020 
were selected randomly for this randomized cross-sec-
tional study.

The inclusion criteria were signed and dated in-
formed consent form before study entry; histologically 
or cytologically confirmed one of the gastrointestinal 
tract cancers (esophageal cancer, gastric [stomach] can-
cer, colorectal cancer, pancreatic cancer, liver cancer in 
Stages I, II, or III), age between 35 and 70 years (the age 
range of GI cancer was between 40 and 70 years in our 
city just before this study, so we decided to selecting 
this age range for increasing chance of sampling), ac-
tively undergoing radiation therapy at the time of the 
study, and having history of RT (at least one session).

The exclusion criteria were serious comorbidities; 
concurrent chemo-RT, concomitant neurologic con-
ditions that would complicate interpretation; other ac-
tive malignancies; treatment with antiepileptic drugs, 
antidepressants, and major analgesics (unless stable 
dosing and conditions have been reached); active in-
fection; severe lung disease; uncontrolled hypertension 
or diabetes; bleeding disorders requiring blood trans-
fusion; and patients who had major surgery within 4 
weeks, or thromboembolic events of Grade 3 or higher 
within 6 months before study entry.

Sample Size
Considering the study of Bueno-Robles and Soto-
Lesmes[12] entitled “Mood State of Women with Breast 
Cancer and that of Their Spouses,” the minimum sam-
ple size for achieving power of 80% for a confidence 
interval of 95% based on the following formula calcu-
lated; 125 patients for our study.

Radiotherapy (RT) is one of the treatment options 
that can be used alone or adjuvant in cancer. Combi-
nations are varied, can be used before, during or after 
chemotherapy or surgery. In addition, it may be indi-
cated for prophylaxis, reduction of tumor volume, to-
tal cure, or to avoid remission.[3] RT-induced fatigue 
(RIF) is a clinical subtype of cancer treatment-related 
fatigue. It is described as a pervasive, subjective sense 
of tiredness persisting over time, interferes with ac-
tivities of daily living, and is not relieved by adequate 
rest or sleep. RIF is one of the early side effects and 
long-lasting for cancer patients treated with localized 
radiation.[4] RIF is a serious clinical problem, and its 
cause is multifactorial, in which several mechanisms 
have been proposed, including genetic, inflammatory, 
immunological, psychological, hormonal factors, and 
hemoglobin levels. All of these etiological factors in fa-
tigue related to RT play relevant roles in impairment 
of oxygen delivery, weight and appetite loss and neu-
romuscular fatigue. As well as, low levels of physical 
activity, mass and muscle strength can cooperate for fa-
tigue.[3] Fatigue is the most common symptom expe-
rienced by patients during the cancer trajectory from 
diagnosis to the end of life.[5] Hence, fatigue is an im-
portant symptom in caring of patients with cancer.[6] 
In addition, regardless of treatment site, RT has been 
reported to cause acute fatigue in up to 80% of patients, 
and chronic fatigue can persist in up to 30% for months 
to years after treatment.[7] Furthermore, fatigue can 
affect the feelings, daily activities, social relationships, 
and treatment period.[8]

On the other hand, anxiety and depression are 
disabling, underdiagnosed issues that affect the man-
agement of oncology patients.[9] Oncologic patients 
undergoing radiation therapy are at high risk for men-
tal health disorders such as distress, anxiety, and de-
pression.[7,9-11] Evidence shows that early treatment 
and diagnosis of anxiety and depression reduce clinical 
morbidity and improves patient outcomes.[9] Although 
such problems tend to decrease upon RT completion, 
a significant number of patients still manifest psycho-
logical effects after treatment. Patients with pancreatic 
cancer appear particularly vulnerable, higher rates of 
depression being associated with those diagnoses.[7] 
Hence, this randomized cross-sectional study aimed 
to determine the mood status in patients with gas-
trointestinal tract cancer undergoing RT. Our research 
question was: How is the mood status in patients with 
gastrointestinal tract cancer undergoing RT?
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And a total of 126 patients with gastrointestinal cancer 
were recruited in this study.

Data Collection and Measurements
We used a demographic form, and Profile of Mood States 
2nd edition (POMS2) questionnaire for data collection.

The POMS2 instruments assess the mood states 
of individuals 13 years of age and older. The POMS2 
designed to evaluate individuals within six different 
mood domains: Anger-hostility (AH), confusion-be-
wilderment (CB), depression-dejection (DD), fatigue-
inertia (FI) tension-anxiety (TA), and vigor-activity 
(VA). The scale has been recommended for evaluating 
affective changes over the course of brief treatment or 
assessment period.

The instruments are a collection of self-rating tools 
that allow for the quick assessment of transient, fluc-
tuating feelings, and enduring affect states. The tool is 
applicable in clinical, medical, research, and athletic 
settings, where its sensitivity to change makes the as-
sessment ideal for treatment monitoring and evalua-
tion, as well as clinical trials.

Scores on these items are added together to deter-
mine a Total Mood Disturbance score. The POMS2 
is an adjective checklist with instructions to respond 
“How have you been feeling over the PAST WEEK, 
INCLUDING TODAY” on a 5-point Likert response 
scale ranging from 0=Not at all, to 4=Extremely.

Hence, the range of calculated total mood distur-
bance score based on POMS2 questionnaire is between 
-32 and 200. The tool is available in an online, as well as 
a pen-and-paper format.[13,14]

We used the Persian Version of POMS2, has been 
used by Khoshnoudfar et al.[15] in 2019 and its re-
liability that was evaluated using Cronbach’s alpha 
method (by Khoshnoudfar et al.) was 0.91.

The Study Procedure
In this study, patients completed a demographic ques-
tionnaire first, which included questions pertaining to 
the patient’s age, sex, education level, marital status, 
employment status, duration of disease after diagnosis, 
and other information. Then a researcher administered 
the POMS 2 questionnaire at the RT centers. The item 
s of questionnaires read to patients with low levels of 
education, and their verbal responses were recorded.

Statistical Analysis
Descriptive statistics such as frequency distribution ta-
bles and central and dispersion indices were used for 
categorization and summarization of data. To examine 

the quantitative and qualitative variables of the study, 
first the normality of these variables was examined by 
Kolmogorov–Smirnov test. Independent t-test, analysis 
of variance (ANOVA), and Pearson correlation coeffi-
cient used to test the research hypotheses. Significance 
level was considered for all tests with p<0.05.

Results

Demographic Variables and Clinical Characteristics 
of the Participants
In the present study, 54.8% of the participants were 
male, 84.3% of the participants were married, and 10% 
had university diploma. In addition, 59.2% of the par-
ticipants were unemployed. In addition 67.1% of pa-
tients were in Stage I of cancer. The mean of body mass 
index was 22.31±3.84. The mean of age was 55.72±5.51 
years in the male participants and it was 54.03±6.94 
years in female participants.

In addition, 36% of the participants had gastric can-
cer, 32% had esophageal cancer, 24% had rectum can-
cer, and 8% had colon cancer.

In terms of sex, the subjects were divided into two 
groups of males and females. Mean mood scores in the 
two groups were assessed using independent t-test. The 
results of t-test showed that there was no significant 
difference in mood scores between males and females 
(p=0.625). Independent t-test showed that mood scores 
between the two groups of marital status (single and 
married people) were not significantly different from 
each other (p=0.347). Examination of research units 
in terms of education level using ANOVA showed that 
mood scores at different levels of education did not 
differ significantly (p=0.733). The employment status 
of research units was examined at both employed and 
non-employed levels. The results of independent t-
test showed that mood scores between employed and 
non-employed individuals were not significantly dif-
ferent from each other (p=0.512). The study units were 
grouped into urban and rural groups in terms of hous-
ing status. The results of independent t-test showed that 
mood scores were not significantly different between 
urban and rural people (p=0.175). We used t-test to 
examine the difference in mood scores between people 
who had health insurance and people who did not have 
health insurance. The results showed that the mood 
scores between these two groups were statistically the 
same and did not differ significantly (p=0.291). The re-
search units were examined at different levels of income 
level. The results of independent t-test showed that there 
was no significant difference between the mood scores 
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As it shown in Table 3; we used Pearson correlation 
coefficient to examine the relationship between mood 
domains. The results demonstrated there is a relation-
ship between TA with; DD, AH, FI and CB (p<0.001). 
In addition, there was a significant relationship be-
tween DD with AH, FI and CB (p<0.001). There was 
also a significant relationship between AH with FI and 
CB (p<0.001). Furthermore, there was a statistically 
significant relationship between FI with CB (p<0.001) 
(Table 3).

Furthermore, based on regression test results for 
predicting of mood scores based on domains in pa-
tients with gastrointestinal tract cancers (Table 4) it 
was concluded that six domains of mood (CB, DD, TA, 
FI, AH, and VA) can predict 97% of mood score’s vari-
ance. Furthermore, regarding beta and P values, all of 
mood domains, excluding CB were statistically signif-
icant (Table 4).

in the two levels of income less than expenses and in-
come more than expenses (p=0.078). ANOVA was used 
to evaluate the difference between the mean mood score 
in different stages of cancer. The results showed that 
the mood score in the three levels stages of cancer was 
not significantly different from each other (p=0.426). 
The mean mood score was not significantly different 
between people with a history of similar illness in the 
family and people without a history (p=0.750) (Table 1).

Profile of Mood States
As it shown in Table 2; the mean of Total Mood Distur-
bance was 77.39±15.03, with the minimum of 22, and 
the maximum of 137. The mean of TA was 16.76±3.56. 
The mean of DD was 26.46±5.39. The mean of AH 
was 21.33±4.33. The mean of FI was 12.90±3.34. The 
mean of CB was 12.73±2.80, and the mean of VA was 
12.49±3.81 (Table 2).

Table 1 Frequency distribution of mood score among the studied variables

Variables Groups  Mood score  Test results

  Mean  SD

Sex Male 76.73  16.77 T=-0.490
 Female 78.13  13.07 DF=111
     p=0.625
Marital status Single 80.68  10.84 T=-0.945
 Married 76.80  15.81 DF=109
     p=0.347
Educational level Under high school 77.05  15.82 F=0.311 
 High school diploma 77.12  8.80 DF=110
 University diploma 80.90  18.46 p=0.733
Employment Employed 78.37  16.76 T=0.658
 Unemployed 76.39  14.35 DF=107
     p=0.512
Housing Urban 79.11  13.70 T=1.365
 Rural 75.22  16.59 DF=111
     p=0.175
Health insurance Yes 76.29  16.20 T=-1.061
 No 80.00  11.75 DF=105
     p=0.291
Income Less than expenses 75.72  15.94 T=-1.777 
 More than expenses 81.82  14.28 DF=102
     p=0.078
Stage of cancer Stage I 78.37  11.23 F=0.937
 Stage II 74.57  13.96 DF=89
 Stage III 74.77  12.84 p=0.426
History of cancer Yes 78.20  10.67 T=0.320 
in the family No 77.09  16.11 DF=109
     p=0.750

SD: Standard deviation; DF: Degrees of freedom; T: T value
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Discussion

In our study that was conducted in the northwest of 
Iran 36% of the participants had gastric cancer, 32% 
had esophageal cancer, 24% had rectum cancer, and 8% 
had colon cancer. But in the study of Hedayatizadeh-
Omran et al.[2] in the north of Iran the most preva-
lent cancers included gastric cancer (44.2%), colorectal 
cancer (27.2%), and esophageal cancer (13.5%).

Oncology patients frequently experience psycho-
logical as well as somatic distress. However, they feel 
that their emotional needs are most frequently ne-
glected in the medical care programs they undertake.
[16] Hence, this randomized cross-sectional study 
aimed to determine the mood status in patients with 
gastrointestinal tract cancer undergoing RT.

Our results is consistent with the study of Ghasemi 
and Hatamian that demonstrated; there was a signif-
icant relationship between psychological symptoms, 
including depression, stress, and anxiety with fatigue 
in gastrointestinal cancer patients (p<0.05). They con-
cluded; the severity of fatigue is related to the extent 
of psychological symptoms (depression, anxiety, and 
stress) in patients with cancer. A patient’s depression 
and anxiety predicts the fatigue.[17] In addition, our 
research is similar to the study of Ünsal et al.[18] that 
demonstrated: The fatigue rate increases during RT in 
patients with cancer.

Cancer is a life-threatening and feared diagnosis 
and is a source of great distress in patients. A can-
cer diagnosis generates a higher sense of distress 
than non-neoplastic diseases with poorer prognoses.
[19] Several studies have demonstrated that 30-40% 
of patients with cancer report emotional distress as 
a consequence of the disease and treatment, many of 
whom meet the criteria for adjustment, anxiety, and 
depressive disorders.[20,21] Psychological distress, a 
common yet treatable condition in individuals with 
cancer, is associated with suffering and poor out-
comes.[22] Depression is a common psychiatric man-
ifestation occurring during and also after cessation of 
cancer therapy,[23,24] accordingly the results of our 
study demonstrated there is a relationship between 
TA with; DD, AH, FI, and CB. In addition, there was a 
significant relationship between DD with AH, FI, and 
CB. There was also a significant relationship between 
AH with FI and CB. There was also a statistically sig-
nificant relationship between FI with CB.

In addition a randomized controlled trial con-
ducted by Guo et al.[25] on cancer patients undergo-
ing RT, demonstrated that a psychosocial interven-

Table 2 Frequency distribution of mood domains

Mood domains (score range) Mean SD Min. Max.

TA (0-36) 16.76 3.56 8 30
DD (0-60) 26.46 5.39 11 48
AH (0-48) 21.33 4.33 11 32
FI (0-28) 12.90 3.34 6 23
CB (0-28) 12.73 2.80 7 20
VA (0-32) 12.49 3.81 2 24
Total mood disturbance (-32-200) 77.39 15.03 22 137

TA: Tension-anxiety; DD: Depression-dejection; AH: Anger-hostility; FI: 
Fatigue-inertia; CB: Confusion-bewilderment; VA: Vigor-activity; 
SD: Standard deviation

Table 3 The relationship between different mood 
domains

Mood r and p TA DD AH FI CB VA 
domains

TA r 1 0.564 0.513 0.382 0.364 -0.157
 p  0.000 0.000 0.000 0.000 0.081
DD r  1 0.600 0.396 0.560 0.156
 p   0.000 0.000 0.000 0.080
AH r   1 0.411 0.404 0.139
 p    0.000 0.000 0.123
FI r    1 0.299 -0.067
 p     0.001 0.454
CB r     1 0.160
 p      0.077
VA r      1
 p

r: Pearson correlation coefficient; TA: Tension-anxiety; DD: Depression-de-
jection; AH: Anger-hostility; FI: Fatigue-inertia; CB: Confusion-bewilderment; 
VA: Vigor-activity

Table 4 Regression test results for predicting mood 
scores based on domains in patients with gas-
trointestinal tract cancers

Predicting mood B SE Beta T p 
variables

CB 3.062 1.533  1.998 0.048
DD 1.191 0.061 424 19.434 <001
TA 1.060 0.085 0.247 12.466 <001
FI 1.089 0.078 0.246 14.012 <001
AH 1.060 0.070 0.308 15.114 <001
VA -0.907 0.062 -0.239 -14.530 <001
R=0.988 R squared=0.976 Adjusted R 
  squared=0.974

CB: Confusion-bewilderment; DD: Depression-dejection; TA: Tension-anxi-
ety; FI: Fatigue-inertia; AH: Anger-hostility; VA: Vigor-activity; 
B: Unstandardized beta; SE: Standard error
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tion significantly reduced levels of depression and 
anxiety. Furthermore, the intervention was effective 
for improving elements of quality of life, such as 
global health status and physical functioning; it also 
increased emotional functioning, significantly de-
creased insomnia both during and after RT, and was 
similar in cost-effectiveness.

Limitations
The generalizability of our findings may be limited. 
One of limitations is relatively small sample size. 
Another limitation is using self-reporting POMS2 
questionnaire, without applying other tools for evalu-
ation of RIF. Hence, it is suggested; other study with 
bigger sample size, using electrophysiological methods 
for evaluation of fatigue conducted.

Conclusion

This randomized cross-sectional study demonstrated; 
RT has a strong negative impact on the mood do-
mains of patients with gastrointestinal tract cancer, 
which can lead to decreased quality of life and refus-
ing treatment.

Due to increasing number of these patients, im-
proving health and reducing RT complications are 
important issues. Comparing the results of the present 
study with previous studies, it seems that prolonging 
the course of treatment due to RT side effects causes 
mood disturbance in patients that can affect other as-
pects of their lives. Therefore, applying strategies for 
improving mood are important in patients with gas-
trointestinal tract cancer undergoing RT, because these 
strategies can lead to better therapeutic outcomes.
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