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Abstract
Background: Chronic kidney disease is considered as a global health problem. Hemodialysis (HD), following renal
transplantation, is the most common form of renal replacement therapy. However, HD may impact the quality of life
(QOL). Pain is a frequent complaint among this population that also affects their QOL. The purposes of this study were
to assess pain and QOL among end-stage renal disease (ESRD) patients on HD and to examine their association.
Methods: This was a multicenter, cross-sectional study that occurred in Palestine between August and November
2018. Brief Pain Inventory and European Quality of Life scale 5 dimensions (EQ-5D) scale, including its European Qual‑
ity of Life visual analogue scale (EQ-VAS) component, were used to assess pain and QOL, respectively.
Results: A total of 300 participants were included in the final study. The average age of the subjects was
54 ± 16 years. Their median EQ-5D score was 0.68 [0.54–0.88], whereas their median EQ-VAS score was 60 [40–75].
A statistically significant association of pain severity score with EQ-5D score was found (r = − 0.783, p < 0.001). The
association between pain interference score and EQ-5D score was also found to be statistically significant (r = − 0.868,
p < 0.001). Similarly, pain severity score was significantly assocsiated with EQ-VAS score (r = − 0.590, p < 0.001), the
same as was the pain interference score (r = − 0.647, p < 0.001). Moreover, age, gender, BMI, employment, educational
level, income level, dialysis vintage, previous kidney transplantation, and chronic medication use were all significantly
correlated with QOL. Regression analysis showed that patients aged < 60 years (p < 0.001), those with lower pain sever‑
ity scores (p = 0.003), and those with lower pain interference scores (p < 0.001) had significantly higher QOL scores.
Conclusions: Pain has a significant negative impact on QOL in ESRD patients undergoing HD. The subgroups that
were at higher risk included elderly patients, females, those with higher BMI, those without a formal education, those
unemployed, those living with low monthly income, smokers, those who have multiple comorbidities, and patients
with longer dialysis vintage. Our findings provide reliable data for educators and clinicians working with HD patients.
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Background
In many patients with chronic kidney disease (CKD),
their condition progresses to end-stage renal disease
(ESRD). Eventually, it involves certain types of renal
replacement therapy (RRT) such as renal transplantation, hemodialysis (HD), or peritoneal dialysis [1–3].
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The prevalence and incidence of renal failure continue to
increase worldwide. According to data collected from 120
countries with dialysis services, approximately 1,900,000
people received renal replacement therapy [4], 1,297,000
(68%) were on HD among those individuals.
In the West Bank in Palestine, the overall number of
HD patients continued to increase from 1,119 in 2016
[5] to 1216 in 2017 [6]. About 90.6% of patients requiring RRT were on HD [7]. Despite the vital benefit HD
provides, it is still a burdensome method that only postpones imminent death and may result in many clinical
side effects, including its negative impact on quality of
life (QOL). The frequency and long duration of dialysis
sessions limit patients’ independent living and distribute
their family and social life [8], which negatively impact
patients’ overall health-related quality of life (HRQOL)
[9–11]. The index of HRQOL in ESRD patients on
HD differs greatly from that of healthy people. This is
because patients’ health aims include their ability to lead
a secure, independent life [2]. According to a 2018 study,
ESRD was reported as the sixth leading source of disease
burden in Palestine, accounting for 3.6% of disabilityadjusted life years resulting from all reported chronic illnesses [12].
Pain, a frequent complaint among ESRD patients,
negatively affects the HRQOL and has mental, physical,
and social consequences among these patients [13, 14].
According to the International Association for the Study
of Pain (IASP), pain is characterized as a hateful sensory or emotional experience that leads to actual harm,
including sleep disturbances, symptoms of anxiety and
depression, reduced physical activity, impaired interpersonal relationships, and the inability to perform usual
activities [15].
The cause of pain has been investigated by many studies
[16–20], including a systematic review that reported the
presence of vascular access headache and musculoskeletal causes as potential causes of pain. However, about
63% of chronic pain was attributed mostly to osteoarthritis and osteoporosis [16]. Unfortunately, the chronic
nature of the pain was also connected to the dialysis
procedure itself, peripheral polyneuropathy, peripheral
vascular disease, polycystic kidney disease, malignancy,
calciphylaxis, and poorly managing of pain [16–20].
Our main aims in the current study were to assess
chronic pain in ESRD patients on HD in Palestine,
in terms of its severity and interference with activity,
as well as to measure the impact it has on the QOL of
these patients. We also examined the factors associated
with QOL among this group of patients. The findings of
this assessment may help healthcare professionals plan
and develop pain assessment and management protocols and strategies that aim to address the common signs
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and symptoms and improve the QOL of this group of
patients.

Methods
Study design and setting

This was a multicenter, cross-sectional study that was
conducted between August and November of 2018 and
occurred in the hemodialysis units of five different hospitals: Tulkarem Governmental Hospital, Qalqilya Governmental Hospital, Jenin Governmental Hospital, Tubas
Governmental Hospital, and An-Najah National University Hospital (NNUH).
Study population and sample size

For this study, we included five hemodialysis centers that
serve approximately 570 patients in the Northern West
Bank [6]. We used the Sample Size Calculator by Raosoft
Inc. (http://www.raosoft.com/samplesize.html), with
5% margin of error, 95% confidence interval, a population size of 570. The calculated minimal required sample
size was 220. Then we recruited a total of 330 patients
by convenient sampling as follows: 74 from Tulkarem
Governmental Hospital, 36 from Qalqilya Governmental Hospital, 88 from Jenin Governmental Hospital, 24
from Tubas Governmental Hospital, and 108 NNUH. HD
patients were chosen from each kidney dialysis unit using
the proportional quota sampling approach to represent
the general HD population [21]. The number of patients
from each hospital was determined based on the number of patients undergoing dialysis in those dialysis unit.
The rationale for this choice was to make the percentage of patients included in each hospital representative
of the percentage of patients undergoing dialysis in that
hospital from the total number of patients served in all
included hospitals. Eventually, participants were selected
using a nonprobability convenience sampling technique
because of the associated it with saving researchers time,
and costs. It was also the easiest method for the accessibility and resources available for the study [22].
Inclusion and exclusion criteria

The inclusion criteria were that a patient must be
aged ≥ 18 years and have been on HD for ≥ 6 months. We
excluded any patient who refused to give consent or was
unable to proceed with the interview to the end.
Data collection tool

The patients were evaluated by administering a questionnaire consisting of 4 sections. In the first section, we
enquired about demographic and social characteristics
including age, gender, occupation, educational level, residency, monthly income level, smoking status, and body
mass index (BMI), which was calculated by dividing the
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subject’s weight in kilograms by their squared height in
meters squared. For analysis purposes, smoking status
was classified into nonsmoker, light smokers (1–9 cigarettes per day), and smokers (≥ 10 cigarettes per day)
[23], whereas BMI was classified into obese weight range
(BMI of ≥ 30), overweight range (BMI between 25 and
29.9), normal weight range (BMI between 18.5 and 24.9),
and underweight range (BMI of < 18.5) [24].
The second section contained items on clinical and
HD-related data, including dialysis vintage (length of
time on dialysis treatment in years), frequency per week,
duration of sessions, transplantation history (for patients
who returned to dialysis after rejection of transplantation), and the number of chronic comorbid illnesses and
medications taken chronically.
In the third section, we included the Brief Pain Inventory (BPI) scale, a widely used and accepted pain assessment scale that addresses pain severity, as well as pain
interference with daily functions [25]. We obtained permission to use the Arabic BPI-Short Form version of
the MD Anderson Cancer Center, which has been previously translated and validated [25, 26]. A Lebanese
study found that when the BPI scale was used in a study
of Arab patients experiencing pain, the Arabic-language
translation showed cultural sensitivity and adequate psychometric properties comparable to the original version
[27]. The following topics are assessed in the items on the
severity of pain: the worst pain felt during the last 24 h,
the least pain felt during the last 24 h, the average pain
felt during the last 24 h, and the pain felt at the moment
of assessment. Topics covered in the items on the interference of pain with daily functions include: the ability
to walk, general mood, ability to work, sleeping quality,
social relationships, and the ability to enjoy life generally. BPI also contains items addressing pain sites, pain
response to analgesics, and the degree of this response.
Responses to the four items on pain severity received a
score in the form of a number of points between 0 and 10
for each item, and then a pain severity score was created
for each participant by adding up the points received on
all four items. Accordingly, pain severity scores ranged
from 0 to 40. Likewise, responses on the seven items on
pain interference received a score that ranged between 0
and 10 for each item, and a pain interference score was
created by adding up the points achieved on all seven
items, making the range for this score 0 to 70.
In the fourth and final section of the questionnaire, we
included the European Quality of Life Scale 5 dimensions (EQ-5D) assessment tool, which is widely used to
evaluate the overall quality of life [28]. EQ-5D is one of
the most widely used standardized HRQOL questionnaires available today and has been used in many disorders, including hemodialysis, for clinical assessment
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in health care [29, 30]. The EQ-5D contains five items
that cover the following five domains: self-care, mobility, daily activities, pain and/or discomfort, and anxiety
and/or depression [28]. It also contains a visual analog
scale—the European Quality of Life visual analogue
scale (EQ-VAS)—that allows subjects to report on their
perception of their health and life quality by answering
items on a grading system that ranges from 0 to 100,
with 0 representing the worst possible health situation
and 100 representing the best possible health situation
[31]. We obtained approval to use the Arabic version
of EQ-5D in this study from the Euro-QOL Research
Foundation (registered ID: 28409). The principal investigator in the current study has previously published a
guide on the use of the EQ-5D scale, as well as other
projects that employed this tool [32–34]. The EQ-5D
score indexing that was used here has been illustrated
elsewhere [34–38] and used the EQ-5D-5L Crosswalk
Index Calculator [39] based on the scoring algorithm of
the UK general population. Two academic experts specialized in clinical pharmacy, who also have expertise
in research on QOL and statistical analysis, reviewed
the questionnaire components in terms of face validity and content validity, as well as clinical accuracy.
Face-to-face interviews were implemented by trained
researchers for data collection. The questionnaire was
pilot-tested on 15 subjects, which were not included in
the final study, to determine its comprehensibility and
clarity, and the time needed to complete it.
Data analysis

SPSS version 21 was used in this study for data analysis. Categorical variables were described in the form of
frequencies and percentages, and continuous variables
were described in the form of mean and standard deviations or medians and interquartile ranges. For continuous variables, normality was also tested using the
Kolmogorov–Smirnov test. The associations of the participants’ characteristics with their scores on the used
scales were calculated by Kruskal–Wallis H and Mann–
Whitney U tests. We also used the Spearman correlation coefficient to test the association degree between
participants’ scores on the used scales. p values of < 0.05
were accepted as significant. Additionally, we used multiple linear regression analysis to determine factors that
were independently associated with quality of life. We
entered into the regression model all variables (demographic and clinical, as well as pain severity and interference) that were significantly associated with quality
of life in the bivariate analysis. Cronbach’s alpha was
used to check the internal consistency reliability of the
scale.
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Results
Sociodemographic and clinical characteristics

A total of 330 ESRD patients undergoing HD were contacted to participate in this study; 300 of them decided
to participate, whereas the rest refused to take part in
this study, accounting for a response rate of 90.9 percent. Demographic and clinical variables are presented
in detail in Table 1. The participants’ mean age in years
was 54 ± 16, with 60.7% of them being < 60 years old.
Slightly more than half of the participants (55.3%) were
males, and 73.3% of all subjects were married. Subjects
living in villages accounted for 58.3% of the sample, and
those living with their families accounted for 93.7%.
The majority of participants (59.3%) lived in a household with an income of < 2000 NIS (1 NIS = 0.31 US
Dollars) per month.
Regarding HD-related characteristics, 65.3% had
been on HD for less than four years, 92.0% received HD
three times per week, and 86.0% received HD sessions
for a duration of less than four hours per session. Only
4.3% reported a history of kidney transplantation. Most
subjects had less than three other chronic illnesses,
with only 35.7% living with ≥ 3 chronic comorbid diseases. However, 96.7% were on ≥ 4 chronically used
medications and 82% of all subjects reported taking
their medication by themselves.
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Table 1 Participants’ European Quality of Life scale five
dimensions (EQ-5D) scores by demographic and clinical
characteristics
Variable

Frequency (%); Median [Q1–Q3] p valuea
N = 300

Age category (years)
Less than 60

182 (60.7)

0.77 [0.64–1.00]

60 or more

118 (39.3)

0.59 [0.17–0.72]

Male

166 (55.3)

0.72 [0.58–0.88]

Female

134 (44.7)

0.65 [0.43–0.77]

Underweight

12 (4.0)

1.00 [0.67–1.00]

Healthy

96 (32.0)

0.77 [0.63–1.00]

Overweight

113 (37.7)

0.71 [0.41–0.88]

Obese

79 (26.3)

0.64 [0.43–0.68]

Refugee camp

30 (10.0)

0.65 [0.37–0.81]

Village

175 (58.3)

0.71 [0.56–0.88]

City

95 (31.7)

0.68 [0.40–0.85]

Alone

19 (6.3)

0.71 [0.55–0.77]

With family

281 (93.7)

0.68 [0.54–0.88]

No formal education

14 (4.7)

0.49 [0.34–0.65]

Primary school

62 (20.7)

0.62 [0.31–0.71]

Secondary school

81 (27.0)

0.68 [0.54–0.88]

Brief Pain Inventory score

High school

67 (22.3)

0.77 [0.65–1.00]

The means for pain severity score and pain interference score as found in our study were 10.55 ± 10.62
and 19.41 ± 18.51, respectively, whereas the medians
for these scores were 8 [0.00–17.75] and 16.5 [0.00–30],
respectively. Additionally, the interreliability indices
for the pain severity and pain interference subscales
were good, with a Cronbach’s alpha of 0.947 and 0.963,
respectively.

Graduated

76 (25.3)

0.77 [0.63–0.97]

Married

220 (73.3)

0.70 [0.57–0.87]

Single, divorced, or
widowed

80 (26.7)

0.67 [0.17–1.00]

EQ‑5D and EQ‑VAS scores

Our sample’s median EQ-5D score was 0.68, with an
interquartile range of [0.51–0.84], whereas the mean
EQ-5D was 0.63 with a standard deviation of 0.34. Internal consistency was measured by Cronbach’s alpha, and
the result was 0.936. On the other hand, the median EQVAS score was 60.00 [60.00–80.00], whereas the mean
EQ-VAS score was 57.53 ± 25.09. We found that the distribution of patients who reported the worst health status
across all dimensions of EQ-5D was as follows: mobility
3.3%, usual activity 3%, self-care 4%, pain and/or discomfort 2%, and depression and/or anxiety 3.3%, whereas
the percentage of patients who reported the worst in any
dimension was 2% (Fig. 1).

< 0.001b

Gender
0.003b

Body mass index category
< 0.001c

Residency
0.141a

Living arrangement
0.895b

Educational level
< 0.001c

Social status
0.291b

Employment
Unemployed

235 (78.3)

0.68 [0.54–0.80]

Employed

65 (21.7)

0.88 [0.64–1.00]

< 2000 NIS

178 (59.3)

0.67 [0.43–0.81]

2000–4999 NIS

109 (36 .3)

0.73 [0.57–1.00]

≥ 5000 NIS

13 (4.3)

0.88 [0.73–1.00]

<4

196 (65.3)

0.71 [0.55–0.88]

≥4

104 (34.7)

0.65 [0.46–0.84]

<3

21 (7.0)

0.71 [0.62–0.81]

3

276 (92.0)

0.68 [0.54–0.88]

≥4

3 (1.0)

0.68 [0.15-N/A]

<4

258 (86.0)

0.68 [0.54–0.88]

≥4

42 (14.0)

0.68 [0.63–0.82]

< 0.001b

Household monthly
income
< 0.001c

Dialysis vintage (years)
0.037b

Dialysis sessions per week
0.591c

Dialysis session duration
(hours)
0.629b
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Table 1 (continued)
Variable

a

Frequency (%); Median [Q1–Q3] p value
N = 300

Previous kidney transplantation
Yes

13 (4.3)

1.00 [0.68–1.00]

No

287 (95.7)

0.68 [0.54–0.88]

0.040b
0.454b

Known cause for ESRD
Yes

281 (93.7)

0.70 [0.54–0.88]

No

19 (6.3)

0.68 [0.40–0.88]

Chronic diseases
category

30 (10)

None

77 (25.7)

0.86 [0.67–1.00]

1

86 ( 28.7)

0.77 [0.68–1.00]

2

107 (35.7)

0.71 [0.58–0.88]

≥3

< 0.001c

0.57 [0.17–0.73]

Chronic medications
category
<4

10 (3.3)

0.68 [0.58–0.86]

≥4

290 (96.7)

0.68 [0.54–0.88]

Non smoker

218 (72.7)

Light smoker

48 (16)

Smoker

34 (11.3)

0.868b
< 0.001c

Smoking

0.65 [0.51–0.81]
0.75 [0.65–0.88]
0.88 [0.78–1.00]
< 0.001c

Pain severity
Mild

219 (73)

0.77 [0.65– 1.00]

Moderate

38 (12.7)

0.54 [0.31– 0.60]

Severe

34 (14.3)

0.36 [0.09–0.32]
< 0.001b

Pain interference
Low

241 (80.3)

0.75 [0.64–0.88]

High

59 (19.7)

0.08 [0.06–0.52]

ESRD, end stage renal disease; NIS, New Israeli shekel (1 NIS = 0.31 US Dollars)
a

Bold values denote statistical significance at the p < 0.05 level

b

Mann–Whitney U test

c

Kruskal–Wallis test

Univariate and multiple linear regression analysis

Table 1 shows the significant differences (p < 0.05)
between participants according to age, gender, BMI,
educational level, employment, monthly income, dialysis vintage, history of kidney transplantation, chronic
medication use, and smoking history in association
with EQ-5D scores. Table 1 presents these results in
detail. We also found significant negative correlations
for both pain interference score (r of -0.868, p < 0.001)
and pain severity score (r of -0.783, p < 0.001) with the
EQ-5D score.
Table 2 shows the results of the relationship between
participants’ characteristics and their EQ-VAS scores.

Age, BMI status, educational level, work, monthly
income level, dialysis vintage, chronic diseases, and
chronic medications were all significantly correlated
with EQ-VAS score. We also found a significant negative association between EQ-VAS score and both pain
severity score (r = − 0.590, p < 0.001) and pain interference score (r = − 0.647, p < 0.001), as well as a significant positive association between the EQ-5D score
and EQ-VAS score (r = 0.742, p < 0.001). The results
of the linear regression analysis showed that patients
aged < 60 years (p < 0.001), with lower pain severity scores (p = 0.003), or with lower pain interference
scores (p < 0.001) had significantly higher QOL scores.
Table 3 summarizes the results of multiple linear
regression analysis of factors associated with QOL.

Discussion
The current study administered a thorough analysis of
QOL in ESRD patients on HD in the Northern West
Bank in Palestine. We used the EQ-5D scale and its EQVAS component to measure QOL and the Brief Pain
Inventory scale to assess chronic pain symptoms. Many
demographic and clinical factors can affect QOL. In this
study, demographic factors correlated with lower QOL
included old age, high BMI, female sex, residing in a
camp, having no formal education, being unemployed,
and living with a low income.
Patients with ESRD receiving maintenance HD suffer
from many physical symptoms, including pain, which
affects the QOL [40]. Many studies used the EQ-5D scale
to assess QOL among ESRD patients [40–47]. Since this
tool measures the improvement and deterioration in
QOL, it can be used to evaluate QOL and subsequently
test the effectiveness of interventions to improve QOL
among ESRD patients on HD.
The participants’ mean EQ-5D score was 0.63 ± 0.34.
This result is close to results from previous studies that
occurred in Singaporean, Thailand, Switzerland, and the
UK, which reported EQ-5D scores of 0.704 ± 0.199 [48],
0.65 ± 0.23 [49], 0.62 ± 0.30 [50], and 0.60 ± 0.28, respectively [51]. However, our study’s mean EQ-5D score
was higher than that of two previous studies conducted
in Palestine [21, 34], which may be due to our use of a
convenience sampling technique. Among ESRD patients
undergoing HD, several socioeconomic and healthcare
system-related factors may affect HRQOL. Differences in
the sociodemographic and clinical characteristics of HD
patients, such as age, prevalence of comorbid diseases,
and dialysis vintage, could explain some of these differences in the EQ-5D scores [34, 52].
The association that we found between advanced age
and lower QOL is similar to the findings of previous
studies from Iran [53] and Korea [54], as well as other
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Fig. 1 Distribution of quality of life indices in different domains of the European Quality of Life scale 5 dimensions (EQ-5D)

studies that were conducted in Palestine [21, 32, 34]. One
probable explanation is that older patients tend to withdraw more from social life with illness progression and
become physically less active, which reflects negatively
on their QOL [55].
We also found that gender and BMI were significantly
associated with QOL, with females and those with higher
BMI having worse QOL. It has been suggested in previous studies that higher levels of physical inactivity among
females [53, 56], with the resulting higher rates of stress
and depression, could be a contributing factor [38, 57–
59], which could also have a role in explaining the findings of the current study as well, especially considering
the established association between BMI and QOL [60].
Moreover, our results showed that having a lower level
of education, being unemployed, and living with a low
income negatively impact the QOL, similar to results
from previous studies [9, 61, 62]. This may be due to differences in the ability to understand the illness’s nature
and how it can affect QOL [32, 53]. Additionally, other
studies have concluded that a higher educational level is
an important factor in being more compliant with treatment [63–66] and emphasized the positive effect of having a higher income on the QOL in terms of the ability to
obtain treatment and other health services [46, 67].
In addition to that, our study showed that some clinical and HD-related characteristics were associated with
QOL, including time since starting dialyzing, history of
kidney transplantation, level of knowledge about the
cause of their disease, smoking, and the number of other
comorbid diseases. For example, we found a longer duration since starting on dialysis was significantly associated
with lower QOL, which is similar to the findings from
other studies [43, 45]. Moreover, patients with a history

of kidney transplantation achieved higher QOL scores, a
finding that has also been reported in other studies [68–
70]. Living with three or more comorbid diseases was
significantly associated with lower QOL as well. We did
not test this association with specific comorbidities in the
current study, but other studies have reported a similar
association with diabetes mellitus and hypertension [38,
41, 48, 65, 71].
The mean EQ-VAS score for our participants was
somewhat higher than the mean score reported by a similar survey in Thailand [49]. In our study, old age, obese
weight range, having no formal education, unemployed,
and living with a lower income were all associated with
lower EQ-VAS scores. Some clinical characteristics were
also associated with lower EQ-VAS scores, including having been on HD for more than four years and living with
more than three comorbidities. These results were in
accordance with that of other similar studies [21, 34].
We also found a positive association between EQ-5D
score and EQ-VAS, which indicates that using more than
one scale may increase the accuracy of the result for QOL
assessment. Finally, there was a significant negative association between the severity of pain and interference in
daily life, on the one hand, and QOL on the other. Many
studies have reported this correlation, which emphasizes
the need to pay more attention to any complaints of pain
and adopt an early management protocol to decrease the
negative complaints on QOL [42, 44, 72, 73]. Additional
studies are required to explore possible pain management
interventions and test the effects of such interventions on
QOL. For example, one recent study that was conducted
in Turkey found that progressive relaxation exercises may
decrease pain and improve QOL among patients undergoing HD treatment [74].
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Table 2 Participants’ European Quality of Life visual
analogue scores by sociodemographic and clinical
characteristics
Variable

Frequency Median [Q1-Q3] P valuea
(%); N = 300

Age category (years)

Table 2 (continued)
Variable

Frequency Median [Q1-Q3] P valuea
(%); N = 300

Yes

13 (4.3)

80 [40–78]

No

287 (95.7)

60 [40–75]

Yes

281 (93.7)

65 [40–78]

No

19 (6.3)

60 [40–70]

None

30 (10.0)

75 [50–89]

1

77 (25.7)

70 [50–80]

2

86 (28.7)

65 [50–79]

≥3

107 (35.7)

50 [20–70]

0.258b

Known cause for ESRD

Less than 60

182 (60.7)

70 [50–80]

60 or more

118 (39.3)

50 [29–70]

< 0.001b

Gender

0.439b

Chronic diseases category

Male

166 (35.3)

60 [50–75]

Female

134 (44.7)

66 [40–77]

0.429b

Body mass index category
Underweight

12 (4.0)

70 [25–88]

Healthy

96 (32.0)

70 [50–80]

Overweight

113 (37.7)

60 [40–80]

Obese

79 (26.3)

50 [35–70]

0.003c

< 0.001c

Chronic medications
category

Residency
0.141c

<4

10 (3.3)

50 [28–59]

≥4

290 (96.7)

65 [40–77]

Smoking

Refugee camp

30 (10.0)

75 [38–81]

Village

175 (58.3)

63 [50–75]

Nonsmoker

218 (72.7)

65 [40–75]

City

95 (31.7)

60 [30–75]

Light smoker

48 (16.0)

55 [50–80]

Smoker

34 (11.3)

68 [50–82]

Mild

219 (73.0)

70 [50–80]

Moderate

38 (12.7)

50 [35–61]

Severe

34 (14.3)

12 [10–40]

Living arrangement
0.269b

0.037b

0.439c

Pain severity

Alone

19 (6.3)

70 [50–75]

With family

281 (93.7)

60 [40–75]

No formal education

14 (4.7)

48 [18–71]

Primary school

62 (20.7)

50 [30–70]

Pain interference

Secondary school

81 (27.0)

60 [40–77]

Low

241 (80.3)

70 [50–80]

High school

67 (22.3)

60 [50–75]

High

59 (19.7)

20 [10–50]

Graduated

76 (25.3)

70 [55–84]

ESRD, end stage renal disease; NIS, New Israeli shekel (1 NIS = 0.31 US Dollars)

Educational level
< 0.001c

a

Social status
Married

220 (73.3)

60 [44–75]

Single, divorced, or wid‑
owed

80 (26.7)

70 [31.2–80]

Unemployed

235 (78.3)

60 [40–70]

Employed

65 (21.7)

75 [60–87]

< 2000 NIS

178 (59.3)

60 [39–75]

2000–4999 NIS

109 (36 .3)

65 [48–80]

> 5000 NIS

13 (4.3)

78 [70–85]

<4

196 (65.3)

65 [41–78]

≥4

104 (34.7)

58 [31–75]

<3

21 (7.0)

65 [53–73]

3

276 (92.0)

60 [40–77]

≥4

3 (1.0)

75 [50-N/A]

<4

258 (86.0)

65 [40–77]

≥4

42 (14.0)

60 [50–71]

b

0.729

< 0.001c

< 0.001b

Bold values denote statistical significance at the p < 0.05 level

b

Mann–Whitney U test

c

Kruskal–Wallis test

Employment
< 0.001b

Household monthly income
0.001c

Dialysis vintage(years)
0.040b

Dialysis sessions per week
0.787c

Dialysis session duration
(hours)

Previous kidney transplantation

0.740b

Strengths and limitations

Our study’s strengths include its multicenter setting
and its relatively large sample size. This was also the
first study in the West Bank, Palestine, to examine the
effect of pain and other social, demographic, and clinical characteristics on QOL among ESRD patients on
HD. Furthermore, the current study used the EQ-5D
and BPI scales, which are widely accepted assessment
tools to study QOL and pain symptoms, respectively.
However, this study had some limitations, including its
cross-sectional design, which left any speculation on
causality unreliable. Moreover, using the convenience
sampling technique may have reduced the generalizability of the results of this study to other HD patients.
Finally, even though the scale we used to assess QOL
is a widely used and accepted tool, using other scales
in addition to or instead of it might have yielded additional data that would have helped us better characterize QOL in our target population.
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Table 3 Multiple linear regression analysis of association between participants’ characteristics and their quality of life
(EQ-5D-Score)
Variables

Unstandardized
coefficients

Standardized
coefficients

B

Beta

Std. error

(Constant)

1.1

0.13

Age

− 0.1

0.02

Gender
BMI
Educational level

0

− 0.01

0

0.02
0.01
0.01

− 0.15

0

− 0.01

Occupational status

0.02

0.03

0.03

0.02

0.02

0.04

Dialysis vintage

− 0.01

− 0.02

0.02
0.05

Number of chronic diseases

0

0.01

0

− 0.01

0

− 0.16

Pain interference score
*

− 0.01

0

− 0.67

Collinearity
statistics

Lower bound

VIF

8.77

< 0.001

0.85

< 0.001

− 0.15

− 0.46

− 0.02

95.0% confidence interval for B

− 4.83

− 0.56

0.941
0.644
0.578

0.79

0.43

1.32

0.189

− 0.74

− 0.01

Pain severity score

p value*

− 0.07

− 0.02

Income
Previous kidney transplantation

T

− 0.35

− 0.14

− 2.98

− 11.78

0.462
0.723
0.886
0.003
< 0.001

− 0.04

− 0.03

− 0.02

− 0.03

− 0.01

− 0.05

− 0.11

− 0.02

− 0.01

− 0.01

Upper bound
1.35
− 0.06

0.04

1.26
1.27

0.02

1.19

0.01

1.31

0.07

1.43

0.06

1.25

0.02

1.08

0.08

1.08

0.02

1.38

0

2.03

− 0.01

2.27

Bold values denote statistical significance at the p < 0.05 level

Conclusions
We found that pain symptoms have a significant negative impact on life quality among ESRD patients who
were on HD treatment. The subgroups of this population that were at higher risk of having worse QOL
included elderly patients, females, those with obesity,
weight range, BMI, those without formal education,
unemployed, those living with low monthly income
levels, smokers, and those who have multiple comorbidities, as well as patients with longer dialysis vintage.
Our findings provide a source of reliable data for educational institutions, as well as clinicians working with
ESRD patients and managing their symptoms, including chronic pain to achieve a high level of pain relief.
Healthcare professionals and policymakers should give
special attention to chronic pain and overall QOL in
patients with HD, especially those with ESRD. Standard guidelines for the management and follow-up
of chronic pain and life quality should also be implemented, and programs to increase the public awareness
of the causes of ESRD should be designed to decrease
patient suffering and healthcare costs.
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