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Background: Evidence has shown that colorectal cancer (CRC) survivors, especially women have a lower 
health-related quality of life (HRQOL). This study aimed to assess the QOL of CRC survivors as well as 
gender-related differences in the QOL of CRC patients in Northwest of Iran.
Methods: This cross-sectional study was conducted in East Azarbijaban. All patients aged ≥18 years, and 
diagnosed with CRC regardless of its stage and plans for treatment, and also referred to teaching hospitals 
within a two years’ time frame of 2014–2016, were included in this study. The Persian version of the 
European Organization for Research and Treatment of Cancer Quality of Life Questionnaire (EORTC 
QLQ-C30) was completed for each patient by two trained interviewers. Student t-test and χ2 test were used 
to analyze Gender differences among patients, clinical-epidemiological characteristics, as well as the scores 
of QLQ-C30 dimensions. Multiple linear regression models were used to assess the relationship between the 
score of the EORTC QLQ-C30 questionnaire and gender.
Results: Overall 303 patients (167 male, 136 female) with a diagnosis of CRC were included in the study. 
The mean age of participants was 58.16±13.58 years. The mean scores of physical (b=−14.80, P=0.001) 
and social functioning (b=−9.14, P=0.038) of women with CRC were more negatively affected than men 
with CRC. In addition, women had a higher mean score in pain (b=10.74, P=0.022) and fatigue (b=12.53, 
P=0.007) symptom subscales in comparison to men. Based on the results of multivariate linear regression 
analysis, gender, occupation, and adjuvant therapy can be considered as the independent and strong predictor 
factors of functional scale in our CRC patients.
Conclusions: Women appear to be more affected than men by impaired physical and social functioning 
after the development of cancer, and they reported more fatigue and pain than men. Therefore, it might be 
advisable to consider strategies to improve the HRQOL in women.
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Introduction

Colorectal cancer (CRC) is the third most commonly 
diagnosed cancer and the fourth leading cause of death 
related to cancer in the world (1,2). There is a geographical 
variation in the distribution of CRC worldwide; over two-
thirds of incident cases of CRC and 60% of colorectal- 
related deaths occur in developed countries with western 
diet culture (1). Currently, the incidence of CRC has been 
increasing in many developing countries. Reports also 
indicated an increase in the incidence of CRC in Iran (3-6). 
Given, the widespread use of advanced screening techniques 
for the detection of CRC, the trend of cases diagnosed in 
the early stages, and therefore, the survival rate among CRC 
patients have increased (7-10). With the rapid advances 
in medical practices, the goal of health care providers is 
not only to increase survival time but also to improve the 
quality of life (QOL) of patients (11). CRC, as well as 
the consequence of its treatment, can be associated with 
adverse effects that may compromise the QOL of CRC 
survivors (12).

Several studies have demonstrated that CRC survivors, 
especially females and patients with a stoma, have a lower 
health-related quality of life (HRQOL) (13-15). Also, 
the rate of depression and suicidal thoughts are higher 
in females than in males (13). Moreover, some studies 
indicated that patients with CRC have more sexual 
problems, and female patients have more coping and 
adjustment problems than male patients (16). In addition, 
their physical activity and overall QOL are more affected 
than in men (17). Although the traditional outcomes such as 
tumour recurrence, complications and survival rates are of 
great importance, the assessment of HRQOL has become 
considered as an important outcome measure (17,18), and 
has also been used for establishing priorities for scarce 
health care resources (19,20). This study aimed to assess the 
gender-related differences in the QOL of CRC patients in 
Northwest of Iran.

Methods

This cross-sectional study was conducted in Tabriz city, 
located in East Azerbaijan Province, Northwest of Iran. 

Eligibility criteria

Inclusion criteria for sampling were as follows: (I) CRC 
patients regardless of cancer stage and treatment plans; (II) 

ages of 18 years and older; (III) residing in East Azerbaijan 
province; and (IV) patients referred to the referral hospitals 
of East Azerbaijan (i.e., Talegani, Emam Reza, Sina, Shahid 
Madani, and international hospitals) within the time frame 
of two years from 2014 to 2016. Exclusion criteria were 
having a history of other cancers and refusing to participate 
in the study. Participants were interviewed by two trained 
interviewers. In this study, the Persian version of the 
European Organization for Research and Treatment of 
Cancer Quality of Life Questionnaire (EORTC QLQ-C30, 
version 3.0) questionnaires which had been validated before 
the study, was used. In the first part of the questionnaire, 
there were questions about demographic characteristics (i.e., 
gender, age, marital status, education, place of residence, 
occupation) as well as disease-related questions (i.e., stage of 
cancer, duration of having cancer after diagnosis, adjuvant 
therapy, co-morbidity).

Variable definition

Age was categorized into two categories of ≤50, and more 
than 50. Level of education was classified into illiterate 
and literate; occupation was categories into employed 
and unemployed (in-paid work or work less), and finally 
the place of residence categories as either urban or rural. 
Patients were also asked whether they experienced various 
co-morbid conditions like heart disease, hypertension, 
chronic low back pain, arthritis, stroke, osteoporosis, 
asthma, chronic obstructive pulmonary disease, stomach, 
and intestinal pain.

Instrument

The EORTC QLQ-C30 (vers ion 3)  i s  a  30-i tem 
instrument with a four-point scale, from “not at all” to 
“very much,” for items 1 to 28; and a seven-point scale 
for items 29 and 30 (21). The QLQ-C30 include five 
functional scales [physical (PF); emotional (EF); cognitive 
(CF); role (RF); and social functioning, (SF)], eight 
Symptom scales, a global health status/QoL scale, and the 
perceived financial impact (22-24). After estimating the 
mean scores of scales (i.e., raw score), scores were linearly 
transformed to a scale from 0 to 100; a high score for a 
functional scale and global health status/QOL indicates a 
high/healthy level of functioning and a high QOL. (Score 
0–25: very weak; score 25–49: weak; score 50: moderate; 
score 51–75: moderate to good; score 75–100: very good). 
In contrast, a high score for a symptom scale indicates a 
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high level of symptomatology/problems (23,25).

Statistical analysis

Descriptive analysis was performed for demographic and 
clinical features. To describe the QOL scores, we calculated 
the means and standard deviations. The comparison of 
the socio-demographic and clinical features between male 
and female was performed by Chi-squared test (χ2 test). To 
compare the mean scores of QOL scales between male and 
female, Student’s t-test was used. A multivariable analysis of 
gender differences for total and subdomains of QLQ-C30 
mean scores, adjusting for demographic, socioeconomic 
and clinical variables, was performed using multiple linear 
regression models. A series of multiple linear regression 
models were used with the total score of HRQOL and its 
dimensions as the dependent variables, i.e., gender, socio-
demographic information, clinical characteristics. The level 
of statistical significance was set to 0.05, and the statistical 
analysis was performed by SPSS version 18, software.

Results

Overall 303 CRC survivors were included in this study. 
Of the 303 participants, 167 (55.1%) were male, and 136 
(44.9%) were female. The mean age of participants was 
58.16±13.58 years. The total characteristics of the study 
population and Gender differences in Clinic-epidemiological 
characteristics have been presented in Table 1.

Table 2 shows the mean [standard deviation (SD)] score 
for the overall HRQOL score and its different dimensions 
which were grouped by gender. The mean score of overall 
HRQOL, functional and symptom scales in our population 
were 49.91, 51.53 and 41.01, respectively. The mean 
score of overall health status/HRQOL scale was higher in 
female than in male, but the difference was not statistically 
significant (P=0.082). Also, the mean score of the total 
functional scale was higher in females than in males, 
and the difference was statistically significant (P=0.008). 
The mean score of physical and emotional functioning 
subscales was statistically significant between females 
and males (P<0.05). Women had higher mean scores in 
all symptom’s subscales except dyspnoea, which means 
women with CRC have a high level of symptomatology 
or problems. Figure 1 shows the gender differences in the 
mean value of an overall HRQOL score, total functional 
scale, and total symptom scale. The functional subscale 
has been presented in Figure 2.

There was a statistically significant difference between 
men and women in the mean score of total Functional scale. 
Therefore, a univariate and multivariate linear regression 
modelling was also performed to assess the association 
between the clinical-epidemiological characteristics of 
patients and the score of the total functioning scale. 
Our findings demonstrated that there was a statistically 
significant association between the score of the total 
functioning scale, and gender, occupation, and adjuvant 
therapy. Among women and unemployed/retirement 
patients, the mean score of the total functioning scale was 
lower than in men and employed/self-employed patients 
(P<0.05). Patients who were receiving the adjuvant therapy 
had a higher mean score of total functioning scale (Table 3). 

According to the results of multivariate linear regression, 
the physical (b=−14.80, P=0.001) and social functioning 
(b=−9.14, P=0.038) mean scores of women with CRC 
negatively more affected than men with CRC. In addition, 
women had a higher mean score in pain (b=10.74, P=0.022) 
and fatigue (b=12.53, P=0.007) symptom subscales in 
comparison to men (Table 4).

Discussion

In recent years, much attention has been focused on the 
impact of chronic diseases on the quality of life of patients. 
In addition to biochemical measures, taking into account 
the psychological, emotional, social, and financial issues 
in the evaluation of treatment, can play a significant 
role in achieving a positive patient outcome from both a 
physician’s and patient’s perspective (26). There are various 
questionnaires designed specifically for the measurement 
of quality life. The EORTC QLQ-C30 questionnaire is 
one of these questionnaires designed to evaluate the QOL 
of cancer patients (22,24). This study aimed to assess the 
HRQOL of 303 patients with CRC by using the EORTC 
QLQ-C30 questionnaire as well as gender differences in 
the quality of life (GOL) of CRC survivors. According 
to our results, the mean scores of the overall QOL, total 
functional scale, and symptom scale were 49.91, 51.53 and 
41.01, respectively; which were lower than the EORTC 
reference values (27). These lower scores for the QOL 
scales of our population may be partly explained by the 
advanced stage of the majority of our patients (65%); which 
require more complicated treatment processes and is also 
accompanied by more clinical symptoms. According to the 
results of the National Health Interview Survey (NHIS), 
cancer survivors were significantly more likely to report 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5334052/table/t2/
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poor HRQOL than adults without cancer (i.e., 24.5% vs. 
10.2% for poor physical HRQOL and 10.1% vs. 5.9% for 
poor mental HRQOL) (28). CRC survivors in Akhondi-
Meybodi et al. study (Yazd, Iran), had a higher mean score 
of HRQOL in comparison to our study population, and in 
contrast to our results, there was no significant relationship 
between gender and QOL (10). Although the demographic 
and clinical characteristics of both studies were similar, 

the reason for such a discrepancy is not clear. In the other 
studies the mean score of GOL of their patients has also 
been reported higher than our study population (20,29,30).  
In our study, role and social functioning of our patients 
were more negatively affected by CRC, and the cognitive 
function of patients was less affected by CRC.

For symptom subscales, our study population, both men 
and women, assigned the highest score to financial problems 

Table 1 Characteristics of all colorectal cancer survivors, grouped by gender (n=303)

Variables Total number (%) Male (%) Female (%) P value

Gender

Male 167 (55.1)

Female 136 (44.9)

Age (years) 0.322

≤50 85 (28.1) 43 (50.6) 42 (49.4)

>50 218 (71.9) 124 (56.9) 94 (43.1)

Education 0.001

Literate 182 (60.1) 115 (63.2) 67 (36.8)

Illiterate 121 (39.9) 52 (43.0) 69 (57.0)

Marital status <0.001

Married 252 (83.2) 152 (60.3) 100 (39.7)

Single/divorced/widowed/separated 51 (16.8) 15 (29.4) 36 (70.6)

Employment status 0.497

Employed/self-employed 77 (25.4) 45 (58.4) 32 (41.6)

Unemployed/retirement 226 (74.6) 122 (54.0) 104 (46.0)

Co-morbidity 0.231

Yes 178 (58.7) 93 (52.2) 85 (47.8)

No 125 (41.3) 74 (59.2) 51 (40.8)

TNM staging 0.804

I, II 107 (35.3) 60 (56.1) 47 (43.9)

III, VI 196 (64.7) 107 (54.6) 89 (45.4)

Duration of cancer after diagnosis (month) 0.322

≤12 171 (56.4) 90 (52.6) 81 (47.4)

>12 132 (43.6) 77 (58.3) 55 (41.7)

Adjuvant chemotherapy 0.154

Performed 198 (65.3) 115 (58.1) 83 (41.9)

Not performed 105 (34.7) 52 (49.5) 53 (50.5)
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Table 2 EORTCQLQ-C30 overall health status/QOL, total functional scale/subscales, and total symptom scales/subscales grouped by gender 

(n=303)*

Quality of life Mean (SD) in total Mean (SD) in men Mean (SD) in women P value

Overall health status/HRQOL 49.91 (26.38) 52.29 (25.99) 46.99 (26.65) 0.082

Functional scale-total 51.53 (26.02) 55.07 (26.00) 47.18 (25.49) 0.008

Quality of life-physical functioning 52.05 (32.29) 56.8 (32.01) 46.22 (31.78) 0.004

Quality of life-role functioning 44.05 (35.08) 47.6 (34.82) 39.70 (35.72) 0.053

Quality of life-emotional functioning 48.89 (30.10) 52.29 (30.08) 44.73 (29.70) 0.029

Quality of life-cognitive functioning 69.36 (27.78) 70.95 (26.06) 67.40 (29.73) 0.268

Quality of life-social functioning 45.15 (32.30) 47.90 (33.29) 41.78 (30.83) 0.101

Symptom scales-total 41.01 (23.22) 38.92 (22.63) 43.58 (23.75) 0.082

Fatigue 54.78 (32.05) 51.36 (31.77) 58.98 (32.01) 0.039

Nausea and vomiting 23.92 (33.6) 22.95 (33.71) 25.12 (32.33) 0.571

Pain 51.76 (33.58) 48.10 (33.40) 56.25 (33.39) 0.036

Dyspnoea 18.04 (29.91) 19.16 (30.48) 16.66 (29.25) 0.471

Sleep disturbance 41.91 (39.67) 38.52 (38.19) 46.07 (41.18) 0.102

Appetite loss 34.54 (39.43) 32.73 (38.97) 36.76 (40.01) 0.377

Constipation	 34.65 (36.36) 34.33 (35.74) 35.04 (37.25) 0.865

Diarrhoea 18.81 (32.23) 17.16 (31.44) 20.83 (33.19) 0.325

Financial difficulties 69.52 (34.83) 67.86 (35.45) 71.56 (34.07) 0.358

*, t-test has been used. EORTCQLQ-C3, European Organization for Research and Treatment of Cancer Quality-of-Life Questionnaire C30; 
HRQOL, health-related quality of life; SD, standard deviation.

Figure 1 Gender differences in an overall average score of HRQOL in colorectal cancer survivors. HRQOL, health-related quality of life; 
SD, standard deviation.
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Figure 2 Mean score of functional subscales among colorectal cancer survivors grouped by gender.

Table 3 Association between clinico-epidemiological characteristics of colorectal cancer survivors and mean scores of total functional scales (n=303)*

Variables
Unadjusted estimation Adjusted estimation

b (SE) 95% CI P value b (SE) 95% CI P value

Gender 

Female 7.88 (2.97) –13.74 to –2.02 0.008 –9.29 (3.37) –15.94 to –2.63 0.006

Male Reference Reference

Age (year) –0.18 (0.11) –7.88 to –20.39 0.092 0.12 (0.13) –0.14 to 0.39 0.361

Education

Illiterate –11.67 (3.04) –17.67 to –5.67 <0.001 –5.95 (3.68) –13.22 to 1.31 0.108

Literate Reference Reference

Marital status

Single/divorced/widowed/separated –2.28 (4.08) –10.33 to 5.75 0.576 2.55 (4.26) –5.84 to 10.96 0.549

Married Reference Reference

Employment status

Unemployed/retirement –22.38 (3.43) –29.15 to –15.61 <0.001 20.39 (3.86) –28.02 to –12.76 <0.001

Employed/self-employed Reference Reference

Co-morbidity

Yes –3.49 (3.08) –9.56 to 2.56 0.257 0.38 (3.37) –6.27 to 7.04 0.909

No Reference Reference

TNM staging 

III, IV –8.09 (3.36) –14.71 to –1.47 0.017 –2.57 (3.40) –9.28 to 4.13 0.449

I, II Reference Reference

Duration of disease (month) 0.03 (0.05) –0.06 to 0.13 0.511 –0.05 (0.04) –0.15 to 0.04 0.262

Adjuvant chemotherapy 

Performed 8.33 (3.13) 2.17 to 14.50 0.008 7.84 (3.62) 0.70 to 14.98 0.031

Not performed Reference Reference

*, linear regression has been used. SE, standard error. 
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Table 4 Association between the mean scores of some subscales of HRQOL and gender-adjusted by the other variables among colorectal cancer 

survivors (n=303) (multivariate regression modelling)

Dependent variables b (SE) β P value 95% CI R2

EF −5.20 (4.20) −0.08 0.218 −13.50 to 3.09 0.17

PF −14.80 (4.25) −0.23 0.001 −23.20 to −6.40 0.21

CF −3.45 (4.01) −0.06 0.391 −11.38 to 4.47 0.10

SF −9.14 (4.37) −0.14 0.038 −17.76 to −0.51 0.18

Pain 10.74 (4.66) 0.16 0.022 1.53 to 19.95 0.17

Fatigue 12.53 (4.63) 0.19 0.007 3.38 to 21.67 0.14

Total HRQOL −4.55 (3.81) −0.08 0.234 −12.07 to 2.97 0.13

EF, emotional functioning; PF, physical functioning; CF, cognitive functioning; SF, social functioning; HRQOL, health-related quality of life; 
SE, standard error.

(mean score =69.52±34.83), and then to fatigue, pain, sleep, 
disturbance, constipation, loss of appetite, nausea and 
vomiting, diarrhoea, and dyspnea, respectively. Our results 
close to the Mrabti et al. study (31). Our financial score is 
very high in comparison to the EORTC reference values 
for CRC patients (69.52±34.8 vs. 13.6±26.3) (27). Also, in 
the Abu-Health et al. study in Amman, the mean score for 
financial difficulties was lower (20.7%) than our score (32). 
Some reasons such as the high cost of cancer treatments, 
not having free health insurance for cancer treatment, loss 
of jobs due to health problems, and low socioeconomic 
status have been mentioned for financial difficulties (31,32). 
Women in our study reported lower HRQOL than men. 
Women also had a statistically significant lower score for 
the total functional scale, especially for its physical and 
emotional functioning subscales. 

Based on the results of the multivariate linear regression 
analysis, women, workless patients or retirees, and those 
who have undergone adjuvant chemotherapy have a 
significantly worse functional score. These three factors, i.e., 
gender, occupation, and adjuvant therapy can be considered 
as the independent and robust predictive factors of GOL 
regarding the functional scale in our study population. In 
Abu-Helalah et al. study, cancer recurrence, resection and 
anastomosis surgery, radiation therapy, and stoma use have 
been reported as predictors of physical functioning (32). In 
Baider et al. study, male patients reported a better mental 
health status than female patients (33). The results of 
some other studies are consistent with those of the current 
study (34-36). Women may have a less tolerance threshold 
against physical and psychological stressors due to 
physiological reasons (33). Therefore, after the diagnosis 

of diseases, especially cancer, their morale will be more 
fragile than men. The other strong predictor of QOL 
in our study was occupation. Unemployment reduced 
the mean score of functional scale by 22, which is a high 
figure. Given the fact that patients with a full-time job 
or well- paid jobs are usually covered by insurance, after 
getting a disease, they experience less stress in comparison 
to those who are unemployed or who have part-time jobs. 
Studies have shown that people with lower income are 
more likely to have a lower QOL than people with higher 
income. Ramsey et al. in their study have shown that low 
income is significantly associated with poor outcomes 
in terms of physical, social and emotional dimensions of 
QOL scale (37).

Although the current study highlighted the gender 
differences of HRQOL in the northwest of Iran where 
the data on CRC outcomes is minimal, this study has 
some limitations. First, the generalizability of the study 
is questioned because the study population were patients 
presented at tertiary referral hospitals and therefore did 
not include patients in private hospitals or other hospitals. 
Secondly, it is possible that the stage of disease in our study 
population would be more advanced than other studies 
because the study population for the current study were 
selected from the referral hospitals which provide more 
professional clinical procedures and higher levels of care 
than other hospitals. The stage at presentation is a predictor 
of the HRQOL among cancer patients.

Conclusions

The results of the current study did support gender-specific 
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differences in HRQOL among CRC survivors. The results 
showed that women had poorer performance in physical 
and social functioning and they reported more fatigue and 
pain than men. Therefore, it might be advisable to consider 
strategies to improve the HRQOL in women.
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