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Abstract

Background: Sleep quality is a notable factor of well-being. It also may play a role in the development and progression of chronic
diseases and cancers. Therefore, this study was performed to investigate poor sleep quality and its influencing factors among
Iranian patients with esophageal and gastric cancer.

Methods: In this cross-sectional study, a total of 312 Iranian adult patients who suffered from esophageal and gastric cancers were
employed from a gastrointestinal cancer-based cohort study conducted in a referral hospital in Tehran between 2015 and 2018.
Persian version of the Pittsburg Sleep Quality Index (PSQI) was used to measure poor sleep quality. Univariate and multiple logistic
regression models were applied to determine the related factors to poor sleep quality.

Results: Of the participants, 203 (65.06%) were men, and 75.96% had gastric cancer. The mean age was 63.13£12.10 years. The
results demonstrated that more than 62% of the patients had poor sleep quality. 148 (62.44%) patients out of 237 patients with
gastric cancer had poor-quality sleep. Also, 46 (64.38%) patients out of 237 patients with esophageal cancer had poor-quality sleep.
Based on the results of multiple logistic regression models, marital status has a negative association with poor sleep quality (odds
ratio [OR]=0.32, P=0.015). In addition, having chronic disease (OR=2.16; P=0.028) and wealth index (OR=3.11, P=0.013;
OR=3.81, P=0.003; OR=3.29, P=0.009; OR=3.85, P=0.003 for rich, moderate, poor, and poorest subgroups, respectively) had
a positive association with poor sleep quality.

Conclusion: The findings showed that about two-thirds of the patients studied were poor sleepers. Also, it was observed that marital
status, chronic disease, and wealth index were important factors associated with poor sleep quality.
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Introduction

The importance of sleep to human health cannot be
overstated.! Poor sleep quality can negatively impact
health and cause disorders such as insulin resistance, type
2 diabetes mellitus, cardiovascular disease, cancer, and
mortality.?’ In recent decades, the shift to an urban lifestyle
has adversely affected sleep duration and quality.**

It is estimated that patients with cancer are three
times more likely to experience sleep disturbances than
the general population.®” Sleep problems have serious
physical and psychological consequences for patients
with cancer, such as lowered quality of life, depression,
impaired functional status, and early mortality.*
Predisposing factors for cancer-related sleep disturbances
are multifactorial, including stress associated with
cancer diagnosis and treatment, chemotherapy, use of

corticosteroids, sedatives, and monoclonal antibodies.!’

Potential ~biological mechanisms contributing to
sleep problems in patients with cancer require further
investigation.

Among the major public threats worldwide, cancer
is noticeable due to its high mortality in recent years.
Based on World Health Organization (WHO) statistics
and GLOBOCAN data, gastric and esophageal cancer
are, respectively, the fifth and eighth most common
cancers worldwide.'? In this context, sleep disorders
are observed in patients with gastric and esophageal
cancer.” As one of the most burdensome symptoms
among patients with cancer and survivors, sleep problems
are consistently reported. The findings of a systematic
review showed that the prevalence of sleep disturbances
and/or sleep disorders in cancer was up to 95%."* Sleep
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disturbance decreases after treatment, although cancer
survivors report sleep problems more frequently than
their non-cancerous controls.”

Sleep disorders have been demonstrated in clinical
practice as a contributing factor to poor healing, longer
hospital stays, higher medical costs, and a greater chance
of recurrence of cancer. They also decrease the quality of
life and cause other complications.'®'” As such, it is crucial
that sleep disorders are identified in patients who are at
high risk, such as patients with cancer. According to recent
studies performed in patients with cancer, predisposing
factors of sleep disturbances would include factors such
as age, sex, sleep history, smoking, lower education, pain,
retirement, distress, depression, anxiety, comorbidity of
other diseases, cancer metastasis, and so on.'?* In this
regard, knowing the risk factors of sleep impairment can
help identify the most susceptible patients and deliver
support. Therefore, this study aimed to evaluate poor
sleep quality and its influencing factors among Iranian
patients with esophageal and gastric cancer.

Materials and Methods
Participants
The data of this cross-sectional study were obtained from
the Firoozgar Gastrointestinal Cancer Cohort Study
(FGCCS) in Tehran, Iran. The FGCCS was conducted in
patients with gastrointestinal cancers referred to Firoozgar
hospital from 2015 to 2018. The inclusion criteria were
age of more than 18 years, Iranian patients without a
history of any previous cancers or actual chemotherapy,
and consent to participate in the study. Of all included
patients registered in FGCCS, 315 patients complained of
gastric and esophageal cancers regardless of their stages
and location who were included in this study.

All the participants agreed to participate in the study by
confirminginformed consentaccording to the Declaration
of Helsinki (Ethical code: IRRNUMS.REC.1398.050).

Instruments

In the current study, the Pittsburg Sleep Quality Index
(PSQI) was used to measure sleep quality.”® PSQI has
been translated into different languages, and the Persian
(Farsi) version was used in this study. Several validations
have been done for different groups in Iran.**** However,
the validity and reliability of PSQI have been assessed
and confirmed among Iranian patients with cancer.’® It
contains 19 questions that indicate seven components.
Each component demonstrates different areas of sleeping,
including subjective sleep quality, sleep latency, sleep
duration, habitual sleep efficiency, sleep disturbances, use
of sleeping medications, and daytime dysfunction.

The first component demonstrates the subjective sleep
quality, which scores based on the overall sleep quality
rating over the past month. The second component
which describes sleep latency, the summation of the time
duration takes to fall asleep at night and the inability to fall
asleep within 30 minutes, which is ranked as 0 (0), 1 (1-2),
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2 (3-4), and 3 (5-6). Sleep duration is defined as the third
component and it is based on the hours of actual sleep
per night. To obtain the habitual sleep efficiency as the
fourth component which is represented as a percentage,
the number of hours slept divided by the number of
hours spent in bed. Component 5 demonstrates the sleep
disturbance, which is evaluated based on the summation of
a series of questions about having trouble sleeping during
the past month due to different reasons such as feeling
too cold or warm, having bad dreams, or so forth, and the
summation will be placed into four categories from 0 to 3.
Component 6 is defined as the use of sleeping medication
(0: not during the past month, 1: less than once a week,
2: once or twice a week, 3: three or more times a week).
The last component illustrates daytime dysfunction,
which is calculated based on the total summation of two
items: keeping up the enthusiasm to get things done and
having trouble staying awake while driving, eating, or so
forth, and it is ranked as 0 (0), 1 (1-2), 2 (3-4), and 3 (5-
6). Finally, PSQI scores are from 0 to 21, with 0, 1, 2, and
3 points allotted to each of the components. An overall
score greater than 5 will be considered to have poor sleep
quality.”

Variables

In the current study, sleep quality was considered the
dependent variable. Other variables, such as age in years
(continuous), sex (female vs. male), marital status (single/
widow/divorce vs. married), years of education (<12
vs.>12), cancer diagnosis (esophagus or gastric), stage (1
to 4), body mass index (BMI) (<25 vs.225, objectively
measured by the nurse), residency (urban vs. rural),
comorbidity to other chronic diseases (no vs. yes), current
smoking status (no vs. yes), current opioid use (no vs. yes;
self-reported data), alcohol consumption (categorized
as “no”=never been drinking alcohol and “yes”=have
been drinking alcohol; self-reported data), ethnicity (Fars
vs. other), Wealth Index (WI) (poorest, poor, moderate,
rich, and richest), and physical activity level (level 1 to
level 4) were measured by a checklist as independent
variables. The WI was calculated based on assets items
of patients’ families, including telephone, mobile phone,
fridge, microwave, personal computer, washing machine,
bathroom, kitchen, toilet, car, motorcycle, house, and the
number of rooms per capita as well as the infrastructure
of the house; with use of principal component analysis.?>*
In order to collect the data, the sleep quality questionnaire
and checklist of studied variables were filled out by a
trained interviewer.

Statistical Analysis

In this study, data analysis was performed using STATA
14.0. Number, percentage, mean, and standard deviation
(SD) were used to illustrate the descriptive analysis of the
study population’s sleep quality according to the studied
variables. The Chi-square test and multiple logistic
regression model were used to determine whether there



is an association between studied variables and PSQI at
univariate and multiple (adjusted model) levels. Odds
ratio (OR) with confidence interval (CI) was presented
to show the power of association between different
studied variables and sleep quality. A P value<0.05 was
considered to be statistically significant.

Results
The study included 315 eligible patients who were
interviewed to complete the sleep quality questionnaire
and checklist of studied variables. We excluded three
subjects because their sleep quality questionnaires were
incomplete. As a consequence, 312 persons (men=203
women=109) with a mean age of 63.13+£12.10 years
were included in our analysis. As presented in Table I,
among the study population, 75.96% and 24.04% were
detected with gastric and esophageal cancers, respectively.
Among them, 194 (62.18%) had poor sleep quality. The
mean+SD of age among individuals with good and
poor sleep quality were 64.17+11.69, and 62.50+12.33,
respectively. Table 1 illustrates the prevalence of good and
poor sleep quality according to different studied variables.
It is indicated that of patients with poor sleep quality, 148
(76.29%) and 46 (23.71%) are suffering from esophageal
and gastric cancer, respectively.

Figure 1 presents the results of the independent sample
t test between different sleep quality components and
patients with cancer. Statistically, no significant result was
observed between patients with esophageal and gastric
cancers and different sleep quality components (P> 0.05).
Table 2 indicates the results of univariate and multiple
logistic regression models for patients with cancer and
poor sleep quality. The results illustrate that age, years of
education, stage of cancer, BMI, family local residency,
current smoking status, current opioid use, alcohol
consumption, and ethnicity do not have a statistically
significant relation with poor sleep quality. A crude OR
of 0.60 and 95%CI of 0.37-0.99, shows an association
between sex and poor sleep quality, but it is not observed
after adjustment for other variables. According to the
adjusted regression model, individuals who lived alone
had more than three times more chance to experience
poorer sleep quality than those who were married. Also,
patients with other chronic diseases were more likely to
have poor sleep quality (OR: 2.16, 95%CI: 1.09-4.28).

Moreover, a significant association was observed
between different levels of WI and poor sleep quality
(OR=3.85, 95%CI: 1.57-9.44 in poorest, OR=3.29,
95%CI: 1.35-8.03 in poor, OR=3.81, 95%CI: 1.56-9.32 in
moderate, OR=3.11, 95%CI: 1.27-7.62 in poor).

Discussion

In this study, the quality of sleep and factors affecting
it in patients with esophageal and stomach cancers
were investigated. We revealed that 62.18% of the
study population had poor sleep quality. In addition,
comorbidity to other chronic diseases, WI, and marital

Sleep quality in gastroesophageal cancer

Table 1. Demographic and behavioral characteristics of the study population
based on sleep quality

ot oot T e
Variables (r:: 3(1 /2)) (n=118) (n=194)
- No. (%) No. (%)
<65 160 (51.28) 58(49.15) 102 (52.58)
Age (y)
265 152 (48.72) 60 (50.85) 92 (47.42)
Male 203 (65.06) 85 (72.03) 118 (60.82)
Gender
Female 109 (34.94) 33(27.97)  76(39.18)
Single/
widow/ 53(16.99) 13 (11.02) 40 (20.62)
Marital Status divorce
Married 259 (83.01) 105 (88.98) 154 (79.38)
Years of <12 239 (76.60) 92 (77.97) 147 (75.77)
education >12 73 (23.40)  26(22.03) 47 (24.23)
Gastric 237(75.96) 89 (75.42) 148 (76.29)
Cancer type
Esophagus  75(24.04) 29 (24.58) 46 (23.71)
1 32(10.26)  12(10.17)  20(10.31)
2 51(16.35)  15(12.71)  36(18.56)
Stage of cancer 3 119(38.14) 51 (43.22) 68 (35.05)
4 97 (31.09)  32(27.12) 65 (33.50)
Missing 13 (4.17) 8 (6.78) 5(2.58)
<25 192 (61.54) 78 (66.10) 114 (58.76)
BMI
>25 120 (38.46) 40 (33.90) 80 (41.24)
Family local Urban 277 (88.78) 105 (88.98) 172 (88.66)
residency Rural 35(11.22) 13 (11.02) 22 (11.34)
Comorbidity to  Ves 222 (71.15) 74 (62.71) 148 (76.29)
other chronic
diseases No 90 (28.85) 44 (37.29) 46 (23.71)
Current smoking Yes 47 (15.06)  19(16.10) 28 (14.43)
status No 265 (84.94) 99 (83.90) 166 (85.57)
Current opioid ~ N© 270 (86.54) 100 (84.75) 170 (87.63)
use Yes 42 (13.46)  18(15.25) 24 (12.37)
Alcohol No 299 (95.83) 112 (94.92) 187 (96.39)
consumption Yes 13 (4.17) 6 (5.08) 7 (3.61)
Fars 114 (36.54)  39(33.05) 75 (38.66)
Ethnicity
Other 198 (63.46) 79 (66.95) 119 (61.34)
Poorest 60 (19.23) 20 (16.95) 40 (20.62)
Poor 59(18.91)  22(18.65)  37(19.07)
Moderate 54 (17.31) 18 (15.25) 36 (18.56)
wi
Rich 50(16.03)  20(16.95 30 (15.46)
Richest 53(16.98)  32(27.12)  21(10.83)
Missing 36 (11.54) 6 (5.08) 30 (15.46)
Level 1 81(25.96) 29 (24.58) 52 (26.80)
Level 2 63(20.19)  28(23.73) 35 (18.04)
:zx‘]'cal ACVIYY | el 3 101 (32.37)  35(29.66) 66 (34.02)
Level 4 62 (19.88) 24 (20.34)  38(19.59)
missing 5 (1.60) 2 (1.69) 3 (1.55)

Abbreviations: BMI, Body mass index; WI, Wealth index.
status had a significant relationship with sleep quality

after adjusting for other studied variables. Also, there was
no significant relationship between sex and sleep quality.
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Figure 1. Mean score of each PSQI component among patients with esophageal and gastric cancers

Regarding the rate of poor sleep quality, our finding is
almost consistent with other results. Former studies have
demonstrated a poor sleep quality prevalence of 69.3%,
73.5%, 64%, and 50.8%.%>* In a recent meta-analysis of
data of 46,279 patients with different cancers, the rate of
sleep disturbance reached to 60.7%.”° As the Petersburg
scale indicated the sleep status for one month before the
interview, environmental factors in our patients may be
more weighted. One of the reasons that the prevalence
of sleep disorders is different among studies relates to
the conceptualization and operationalization of poor
sleep that refers to undefined sleep disorders instead of
a unique definition.”’ In this regard, other factors such as
socioeconomic and anxiety levels may influence patients
before cancer diagnosis.

According to our study, the mean scores of the
components of sleep quality, including daytime
dysfunction, habitual sleep efficiency, sleep disturbance,
and use of sleeping medication, are approximately the
same among patients with esophageal and gastric cancers
(Figure 1). This lack of significant difference can be due
to the presence of similar symptoms in both cancers, such
as nausea, vomiting, and reflux.*** Moreover, it could be
indicated that the type of upper gastrointestinal cancer is
not an influencing factor in PSQI. However, this is not a
fact in other cancers. The cause of this similarity is not
clear but may be related to their pathogenesis, such as diet
and other environmental related factors.

Univariate analysis showed that sex was associated
with poor sleep quality. By the way, when the data were
adjusted, this association was not significant. Although
there are a few studies evaluating sleep quality based on
sex among patients with cancer, many of them have also
found that women are more prone to sleep problems.***
Some factors, such as psychological issues, aging,
hormonal status, and physical activities, may influence
this outcome. The hormonal status may cause sleep
quality problems for female patients. Higher estrogen
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levels may protect against sleep problems, according to
a systematic review.” At the same time, according to the
meta-analysis conducted in 2021, controversial results
were observed. This study reports that women sleep
longer and more efficiently than men.* One of the reasons
for this discrepancy between the mentioned studies could
be the different sample sizes in various studies. Also, the
different number of variables for adjustment could be
another reason for the observed discrepancy.

In accordance with the other studies, our results showed
that educational levels, BMI, physical activity level, family
local residency, ethnicity, current smoking status, current
opioid use, and alcohol consumption are not associated
with sleep quality.*>*° There is no consensus regarding
the association of age with sleep among patients with
cancer; while some studies show an association with sleep
distribution,***” the Ratcliff’s study did not find the same
association.”

As we revealed in the present study, the percentage of
poor sleepers among alone individuals was higher than
among married individuals, and in this regard, it was
observed that marital status was associated with sleep
quality. Contrary to our results, the findings of Endeshaw
and colleagues’ study showed that the percentage of poor
sleepers among married individuals was higher than
among alone individuals and, in this regard, observed that
marital status was associated with sleep quality.* However
the results of Ratcliff’s study showed that marital status
was not associated with sleep quality in patients with
breast cancer.” According to the findings of our study
and other mentioned studies, it seems that marital status
is an effective factor in sleep quality in cancer patients, but
more studies are needed in this field.

Regarding the presence of chronic diseases, we revealed
a significant relationship between sleep quality and
comorbidity to other chronic diseases. The former studies
by Hsu and colleagues and von Ruesten et al found a
relationship between sleep duration and quality with



Table 2. The association between studied factors and sleep quality in patients with esophageal and gastric cancers using univariate and multiple logistic regression

Sleep quality in gastroesophageal cancer

models)
Crude Adjusted
Variables Sleep Quality
OR 95% ClI P value OR 95% ClI P value

<65 Reference - - Reference - -
Age (years)

>65 0.87 0.55-1.38 0.557 0.92 0.52-1.63 0.782

Female Reference - - Reference - -
Gender

Male 0.60 0.37-0.99 0.045 0.82 0.42-1.62 0.573

Single/widow/divorce  Reference - - Reference - -
Marital Status

Married 0.48 0.24-0.93 0.031 0.32 0.13-0.80 0.015

<12 Reference - - Reference - -
Years of education

>12 1.13 0.65-1.95 0.657 1.83 0.89-3.75 0.098

1 _ _ _ R R -

2 1.44 0.56-3.67 0.445 1.75 0.58-5.28 0.320
Stage of cancer

3 0.80 0.36-1.78 0.586 1.16 0.43-3.17 0.766

4 1.22 0.53-2.80 0.641 1.24 0.46-3.35 0.674

<25 Reference - - Reference - -
BMI

>25 1.37 0.85-2.20 0.197 1.67 0.93-3.01 0.086

Rural Reference - - Reference - -
Family local residency

Urban 0.97 0.47-2.00 0.930 0.81 0.35-1.90 0.636

No Reference - - Reference - -
Chronic disease

Yes 1.91 1.16-3.15 0.011 2.16 1.09-4.28 0.028

No Reference - - Reference - -
Current smoking status

Yes 0.88 0.47-1.65 0.690 1.07 0.45-2.56 0.877

Negative Reference - - Reference - -
Current opioid use

Positive 0.78 0.40-1.52 0.470 0.93 0.42-2.07 0.868

Negative Reference - - Reference - -
Alcohol consumption

Positive 0.70 0.23-2.13 0.529 0.44 0.12-1.57 0.208

Fars Reference - - Reference - -
Ethnicity

Other 0.78 0.48-1.27 0.319 0.80 0.45-1.41 0.439

Richest Reference - - Reference - -

Rich 2.28 1.04-5.03 0.040 3.11 1.27-7.62 0.013
WI Moderate 3.05 1.38-6.71 0.006 3.81 1.56-9.32 0.003

Poor 2.56 1.19-5.49 0.016 3.29 1.35-8.03 0.009

Poorest 3.05 1.41-6.57 0.004 3.85 1.57-9.44 0.003

Abbreviations: OR, odds ratio; Cl, confidence interval; BMI, body mass index; WI, wealth index.

chronic diseases.”®* Chronic diseases always causes pain,
contusion, and exhaustion, which will affect patients’
daily lives due to having trouble sleeping at night and
making them sleepy during the daytime.

Also, as shown in our study’s results, the prevalence of
poor sleep quality in people with weak economic status
(poorest and poor based on WI) was higher than in people
with good economic status (richest and rich based on
WI). It may be due to good life standards and easier access
to hospitalization, medication, and cure. The association
between economic status and sleep quality was indicated
previously.**

We did not find any association between the stage of
cancer and poor sleep quality. Ratcliff and colleagues
explored the association between sleep quality and the
stage of cancer in a population with a specific type of

cancer, and the results acted in accordance with the
current study.” Also, some other studies demonstrated
that the stage and type of cancer were not relevant to sleep
quality.**® Poor sleep quality is marked by a decreased
number of sleep hours (sleep duration), a longer time
it takes for you to fall asleep (sleep latency), nighttime
awakenings (sleep disruptions), and the inability to
function without naps throughout the day (daytime
dysfunction).® These symptoms are associated with
insomnia, and they can occur alone or in combination,
affecting sleep quality and daily functioning both at night
and during the day.®* A sleep disorder may present with
one or more of these symptoms, but they can be found in
more than one sleep disorder at the same time.®

This study faces some limitations that should be
considered before interpretation of results. In the data-
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gathering phase, some questionnaires were fulfilled
by the patients’ accompaniments due to the patients’
serious medical conditions and disabilities to respond.
The present study come from of a cross-sectional point
of view that has own limitation. However, this study had
some strengths points; it is one of the few studies in this
regard with substantial number of patients in our region.
Also we considered the confounding factors such as
comorbidities, richness status, family support or behavior
factors. Finally, the results can be used as a hypothesis for
future works to investigate the sleep quality as well as its
influencing factors among general population at risk of
gastrointestinal cancers or patients with cancer accurately.

Conclusion

Based on the results of the current study, it has been
found that about two-thirds of patients with cancer suffer
from poor sleep quality regardless of their cancer type and
stage. It has been observed that there is a strong association
between poor sleep quality and some influencing factors,
including comorbidity to other chronic diseases, WI,
and marital status. Therefore, it is essential to pay more
attention to these influencing factors by providing
more accessible and affordable access to hospitalization,
remedies, and medications, reducing the symptoms and
effects of prior chronic diseases, and having someone to
live with them as a partner.
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