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Abstract

Background: Both diabetes and hemodialysis can seriously impair patients’ health related quality of life (HRQOL).
This study seeks to obtain data which will help to address the factors associated with impaired HRQOL in hemodialysis
patients with diabetes in Palestine.

Methods: A cross-sectional study was performed in multiple centers in the period from November 2016 to June 2017.
We utilized the Arabic version of EuroQol 5 Dimensions 5 Levels (EQ-5D-5L) scale and EuroQol-visual analogue scale
(EQ-VAS) to measure patients’ HRQOL. The study was conducted in six dialysis centers in the North of West
Bank, Palestine. Descriptive and comparative statistics were used to describe clinical and socio-demographic
features of patients. Multiple linear regression analysis was used to determine the association between clinical
and socio-demographic factors and HRQOL score.

Results: One hundred and forty one diabetic patients undergoing hemodialysis were enrolled in our study.
Overall, 52.5% of them (74 patients) were males; the patients had a mean age of 60.32 with 52.5% of them
aged below 60. The mean + standard deviation of EQ-5D-5L index and EQ-VAS score was 0.314 + 04 and 50.
8542243, respectively. The findings of this study suggest that female patients, uneducated patients, unemployed patients,
unmarried patients, and patients with more chronic diseases and comorbidities had a significant poor HRQOL scores
(p values <0.05). Variables such as marital status and occupational status were significantly (p < 0.05) associated
with the QOL score. More specifically, married status and employed patients positively associated with QOL score
(B=022,p=0016and = 0.27; p = 0.013, respectively).

Conclusions: Among diabetic patients undergoing hemodialysis, married status and being employed were associated
with modestly higher scores of QOL. We recommend that healthcare providers give more attention to diabetic dialysis
patients who are unemployed and unmarried, as they are at a higher risk of having impaired HRQOL.
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Background

Type II diabetes mellitus (DM) is a major long-standing
metabolic disorder causing a remarkable load on patients
and their community in terms of mortality and morbidity
[1]. It causes serious short-term and long-term complica-
tions; in the long term, it can lead to microvascular compli-
cations (e.g. nephropathy) and macrovascular complications
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(e.g. myocardial infarction) [2]. Diabetic nephropathy, which
occurs in about one third of type 2 diabetic patients, is the
most common factor leading to end-stage renal disease
(ESRD). Despite recent therapeutic advances [3], its yearly
incidence has more than doubled in the last decade to reach
44% of all ESRD [4]. The substantial increase in
hemodialysis patients with DM is prone to rise even more
as the population is getting older, the incidence of obesity is
rising, and more people are surviving their cardiovascular
incidents [5].

Health-related quality of life (HRQOL) is the individ-
ual’s beliefs, experiences, perceptions and expectations
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standing for enjoyment in those aspects of life probably
influenced by health condition[6]. HRQOL is identified
as a vital health outcome for studies evaluating the qual-
ity of healthcare, assessing the influence of illness and
analyses of cost-effectiveness [7, 8]. Lower HRQOL scores
lead to significant risk of hospitalization and mortality.
HRQOL is a significant matter for dialysis patients and
also for DM patients [9, 10]. The degree of HRQOL is
considerably lower for those patients than for the public
in spite of breakthroughs in the treatment of end-stage
renal disease and DM [11]. Furthermore, HRQOL has
been discovered to be a forecaster of mortality in both dia-
betic patients [12] and patients on hemodialysis [13, 14].

In reviewing the literature, there were several studies
directed towards hemodialysis patients with DM. For ex-
ample, Martinez-Castelao et al. [15] found that diabetic
patients starting dialysis in Spain have lower HRQOL in
contrast to non-diabetics. Another study showed that
DM was one of the major determinants of mortality in
patients on hemodialysis [5]. In Denmark, one study
found that diabetic dialysis patients are characterized by
reduced self-rated physical health, a high prevalence of
diabetic complications, but relatively good mental health.
Despite these studies, no one has specifically targeted
the factors associated with impaired HRQOL among dia-
betic patients undergoing hemodialysis.

According to the 2016 annual health record of the Pal-
estinian Ministry of Health, 5,761 new case of DM had
been reported this year in West Bank [16]. Moreover,
the total number of diabetic patients with nephropathy
complications was 5,176. The overall number of dialysis
patients in the West Bank has jumped from 687 patients
in 2014 to 1,004 patients in 2015 which showed substan-
tial increase in patients requiring hemodialysis [16].

Although HRQOL is a new research field in Palestine,
multiple studies have recently examined HRQOL in
Palestine among hypertensive [17], cancer [18], diabetic [6]
and dialysis patients [19]. Despite these valuable studies,
no one has specifically studied HRQOL among diabetic pa-
tients undergoing hemodialysis. Therefore, we carried out
the study reported here to determine the patterns of
HRQOL and to describe the significant factors associated
with low HRQOL scores among Palestinian diabetic pa-
tients whose declining kidney function mandated initiation
of renal replacement therapy using hemodialysis.

Methods

Study design

We performed this multicenter cross-sectional study in
the period between November 2016 and August 2017.

Study setting
The study was conducted in six dialysis centers in the
North of West Bank, Palestine. These included the

Page 2 of 9

dialysis centers in Nablus, Tulkarem, Jenin, Qalgelia,
Tubas and Salfeet. Five of them are centers at the gov-
ernment hospital in each city; only the center at Nablus
is at a teaching hospital. We used annual health records
of the Palestinian Ministry of Health to gather informa-
tion regarding the numbers and distribution of diabetic
and dialysis patients [16].

Study population

At the time of our study, the total number of dialysis pa-
tients in these six cities was 507 patients; furthermore,
the total number of hemodialysis machines was 92 ma-
chines. The distribution of patients and hemodialysis
machines for each city was as follows: Nablus 210 pa-
tients (33 machines), Tulkarem 78 patients (13 ma-
chines), Jenin 113 patients (16 machines), Qalgelia 47
patients (10 machines), Tubas 27 patients (12 machines),
Salfeet 32 patients (8 machines). Zyoud et al [19] found
that 45% of hemodialysis patients in Palestine are dia-
betic, so the population of our study was estimated to be
230 patients.

Sample size

We used a web-based calculator (Raosoft sample size
calculator) to calculate our sample size, which was 141
patients. We increased our sample size by 7% to cover
patients not responding to our study.

Participants and sampling technique

One hundred and forty one patients were recruited by a
reliable quota sampling method proportional to the
number of patients in each dialysis center. We set five
inclusion criteria for patients participating in our study,
which were: (1) patients who have confirmed diagnosis
of end-stage renal disease according to their medical
files; (2) Patients who reported having type 2 DM; (3)
Patients aged 18 years or more; (4) Patients who have
been on regular hemodialysis for more than six months;
(5) Patients with a history of DM for more than one
year. We excluded patients with cognitive restrictions
that made independent responses to the questionnaire
impossible.

Data sources and variables

The questionnaire we used to gather data from patients
contained two sections, one for clinical history and
socio-demographic information and the other for the
validated Arabic version of HRQOL [20]. In the first sec-
tion, we included the following socio-demographic char-
acteristics: patient’s gender, age, weight and height (for
calculating body mass index (BMI)), residency (village,
city or Palestinian refugee camp) [6], educational level,
living arrangements (living alone or with family), marital
status, occupation, monthly household income, and


http://www.synonyms.net/synonym/forecaster

Khatib et al. BMC Nephrology (2018) 19:49

whether the patient was a smoker or not. The clinical
factors included in our study were: total number of
chronic medications, total number of chronic diseases,
time since DM was diagnosis, average duration of dialy-
sis session, months on dialysis, history of kidney trans-
plantation, and glycated haemoglobin (HbA1lc) level. We
categorized monthly household income as low (less than
400 Jordanian dinner (JD)), moderate (400-1000 JD) or
high (more than 1000 JD) [17]. We also categorized
HbAlc level as controlled (HbAlc < 7%) or uncontrolled
(HbAlc more than 7%) [21, 22]. We used the 5-level
EuroQoL Group’s 5-dimension (EQ-5D-5L) questionnaire
to estimate the health status and quality of life (QOL) for
diabetic dialysis patients. EQ-5D is a standardized instru-
ment for use as a measure of health outcome [23]. This
questionnaire is a five-item scale assessing five separate di-
mensions of health: (MOBILITY, SELF-CARE, USUAL
ACTIVITIES, PAIN/DISCOMFORT and ANXIETY/DE-
PRESSION). Each dimension has to be answered on a
five—level scale (no problems, slight problems, moderate
problems, severe problems and extreme problems). We
also used the EQ visual analogue scale (EQ-VAS), which
measures the subjects' perspectives on their QOL using a
100-point scale [23]. We used the Arabic version of EQ-
5D [17, 19, 24] according to Euro QOL guidelines. We
also registered our study with Euro quality of life and ob-
tained permission for its use (ID: 20964). An additional file
was supplied to illustrate detailed description of the study
both in English and Arabic (Additional file 1). Cronbachs’
alpha for our study indicated acceptable internal
consistency for EQ-5D-5L scale (a= 0.79). EQ-5D was
scored using United Kingdom general population scoring
algorithm (i.e. EQ-5D-5L Crosswalk Index Value Calcula-
tor) to calculate the index value using the value sets
(weights) [25].

Data collection procedure

After obtaining permission from the education depart-
ment at Ministry of Health (MOH), we got access to pa-
tients” medical records at each dialysis center to determine
diabetic patients among those on hemodialysis. We also
identified patients who met our inclusion criteria and in-
vited them to participate in the study. We interviewed one
hundred and forty one patients, we chose to meet them
face-to-face to make the interview very comfortable for
both patients and interviewers, and also to allow patients
who aren’t able to read to have the chance to participate
in our study. Interviews were carried out by qualified
medical students from An Najah National University.
After interviewing each patient, a blood sample was with-
drawn from each patient by a qualified registered nurse at
each dialysis center and these samples were sent to the la-
boratory department at An Najah National University
Hospital to test the patients’ HbAlc level.
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Ethical approval

The Institutional Review Board (IRB) at An-Najah Na-
tional University and Palestinian MOH approved our
study protocol. We also obtained verbal consent from
each patient before including him/her in our study. Ap-
proval for blood sample withdrawal was obtained from
the MOH and from each patient.

Statistical analysis

We entered our data and analyzed it using SPSS (IBM
SPSS Statistic, version 21: IBM, Armonk, NY, USA) pro-
gram. Data were expressed as mean (standard deviation) or
median (interquartile range) or frequency (percentage).
HRQOL was the dependent variable. Socio-demographic
and hemodialysis related clinical factors were the inde-
pendent factors. We used the Kruskal-Wallis or Mann-
Whitney U test for data that were not normally distributed.
We also assessed the normality of distribution of data
using the Kolmogorov-Smirnov test. Median (interquartile
range) was used to describe non-normally distributed vari-
ables. Internal consistency was assessed using Cronbach's
a. The significance level was set at P < 0.05. We entered
the independent variables such as gender, marital status,
education level, occupational status, and total chronic dis-
eases as dummy coding of 0 and 1. We tested associations
between clinical and socio-demographic factors and
HRQOL score with multiple linear regression to control
for potential confounding factors.

Results

Socio-demographic and clinical features

A total of 141 diabetic patients undergoing hemodialysis
participated in this cross sectional study out of 150 re-
cruited, giving a response rate of 94%. Overall, 52.5% of
them (74 patients) were males while 47.5% (67 patients)
were females. Studied patients had a mean age of 60.32
with 52.5% of them aged below 60.The majority of our
patients (44%) were obese with BMI above 30. Most of
the recruited sample (81 patients) were living in a vil-
lage, and 95.7% of patients in our sample were living
with their family. The sample had a poor educational
level, as only 28 (19.9%) graduated from school. The vast
majority of patients were unemployed (89.4%), and so 71
out of 141 patients reported having low household in-
come monthly. Regarding dialysis sessions, 87 patients
(61.7%) had been having regular hemodialysis for less
than four years and 123 patients (87.2%) were having
3 or more dialysis sessions weekly. Only 3 patients
reported having a history of kidney transplant. 22.7%
of patients were smokers and only 40 (28.4%) had
three or more chronic diseases. Ninety-two patients
(65.2%) were taking fewer than eight chronic medica-
tions. Other clinical and socio-demographic features
are shown in Table 1.
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Table 1 Socio-demographic and clinical features of the studied
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Table 1 Socio-demographic and clinical features of the studied

sample sample (Continued)
Variable Number (%) Variable Number (%)
n=141 n=141
Age category Dialysis frequency
Age <60 74 (52.5) 2 days or less 18 (12.8)
Age >60 67 (47.5) 3 days or more 123 (87.2)
Gender Dialysis session duration (hours)
Male 74 (52.5) Less than 4 hours 120 (85.1)
Female 67 (475) 4 hours or more 21 (14.9)
BMI Kidney transplant
Underweight 1(0.7) Yes 3(2.1)
Normal range 37 (26.2) No 138 (97.9)
Preobese (overweight) 41 (29.1) Total chronic diseases
Obese 62 (44) None 7(5)
Residency One 48 (34)
Village 81 (574) Two 46 (32.6)
City 47 (333) Three or more 40 (28.4)
Palestinian refugee camp 13(9.2) Total chronic medications
Living status Less than 8 92 (65.2)
Live with family 135 (95.7) 8 or more 49 (34.8)
Live alone 6 (4.3) HbA1c
Education level Controlled(£7) 92 (65.2)
No formal education 17 (12.1) Uncontrolled(>7) 49 (34.8)
Primary 35 (24.8) Abbreviations: BMI body mass index, JD Jordanian Dinar, HbATc glycated haemoglobin
Secondary 61 (433) 21 Jordanian Dinar (JD) equals 1.41 US Dollar
Graduated 280199 Quality of life and health status
Marital status In Palestinian diabetic patients undergoing hemodialysis
Single , Widow ,Divorced 28 (19.9) in the North West Bank, we found that the mean EQ-
Married 113 (80.1) 5D-5L index value was 0.314, with median of 0.31 + 0.4.
Occupation The mean (+ standard deviation) EQ-VAS score was
Unemployed 126 (89.4) 50.85 (+£22.43). The number (percentile) of patients who
Employed 15 (108 answered “severe prol?lgms” for the five item§ of QOL
was as follows: mobility 25 (17), usual activities 56
Household income (month) (38.1), self-care 46 (31.3), pain/discomfort 9 (6.1) and
Low (less than 400 JD °) 71 (504) anxiety/depression 29(19.7) Fig. 1.
Moderate (400-1000 JD) 57 (404)
High (more than 1000 JD) 13(9.2)
Smoking EQ-5D-5L index values
Not smoker 109 773) Tbe Var.iables that displayed a s.tati’stically signiﬁcan.t associ-
ation with the EQ-5D were: patient’s gender, education level,
smoker 32227 marital status, occupational status, and total chronic diseases
Diabetes duration (all P values were less than 0.05). On the other side, patient’s
1-3 years 8(57) age, BMI, residency, living status, household income, smok-
45 years 3020 ing, dialysis time, DM time, dialysis frequency, dialysis dur-
More than 5 years 130 (922) ation, kidney transplant, total chronic medications, and
Dislysis vintage (Years) HbAIc level were not significantly associated witl} HRQOL
(all P values were more than 0.05). For more details regard-
Less than 4 years 87617 ing the association between clinical and socio-demographic
4 years or more 54(383) variables and EQ-5D total score, see Table 2.
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Fig 1 Distribution of HRQOL measures in different EQ-5D items among diabetic patients undergoing hemodialysis

Table 3 presents the multivariate associations between
HRQOL scores and patients’ gender, education level, mari-
tal status, occupational status, and total chronic diseases.
As shown in Table 3, marital status and occupational sta-
tus were significantly (p < 0.05) associated with the QOL
score. More specifically, married status and being
employed were positively associated with QOL score ( =
0.22; p = 0.016 and B = 0.27; p = 0.013, respectively).

Discussion

In our study, we have evaluated the HRQOL among
hemodialysis patients with DM at the North of West
Bank, Palestine. Although HRQOL among patients
undergoing hemodialysis in Palestine was studied previ-
ously [19], and also HRQOL among Palestinian diabetic
patients [6], there are no data regarding HRQOL specif-
ically between diabetic patients undergoing hemodialysis.
We evaluated the HRQOL using the EQ-5D. On review-
ing the literature, HRQOL was assessed in diabetic pa-
tients using the EQ-5D in various nations [2, 6, 26-30];
also, this scale was used to measure HRQOL among pa-
tients undergoing hemodialysis [19, 31-33], but our
study is the first of its kind to use the EQ-5D to assess
HRQOL among diabetic dialysis patients. Diabetic dialy-
sis patients have significantly more complications and
lower HRQOL compared to diabetic patients not under-
going hemodialysis [5, 34].

Our study showed that the mean EQ-5D score in
hemodialysis patients with DM was 0.314 (SD 0.4) with
mean EQ-VAS score for same patients of 50.85 (SD
22.43). Because no studies used these scores among dia-
betic dialysis patients, we were unable to compare EQ-
5D score and EQ-VAS score means with any from past
research. However, other studies using the same instru-
ment among diabetic patients found the mean EQ-5D
score as follows: Palestine 0.7 + 0.20 [6], Norway 0.81
(SD 0.22) [2]. Moreover, the mean EQ-5D score among
patients on hemodialysis was 0.37 +0.44 in Palestine
[19]. The mean EQ-5D score among diabetic dialysis

patients in our study was lower than that of diabetic pa-
tients or patients on hemodialysis, which was expected
due to the combination of complications resulting from
both DM and hemodialysis. However, it was obvious that
HRQOL in patients on hemodialysis alone or diabetic
dialysis patients is worse than that of patients with DM
alone, showing the significance of dialysis and its com-
plications on patients’ quality of life, which is consistent
with conclusions from many previous studies [11, 35].

This study has shown that female patients had lower
HRQOL than male patients. Other studies on diabetic
patients found the same result. For example, Wexler et
al’s study [36] exploring correlates of HRQOL in type 2
DM using the Health Utilities Index-III found that fe-
male sex was one of the significant factors associated
with decreased patient HRQOL. Another study [19] on
Palestinian patients on hemodialysis using EQ-5D score
found the same result. This result can be explained by
the nature of females’ lifestyle in a developing country
such as Palestine, which is mainly a sedentary lifestyle
[37], and the low level of involvement of females in so-
cial activities. Passchier et al. emphasizes the major con-
sequences of social activities for patients’ QOL [38].
Moreover, patients who were single, divorced or
widowed were found to have significantly decreased
HRQOL. That is consistent with a previous study that
found marital status to be a significant predictor of
HRQOL among diabetic patients in Gaza [39]. Additional
international studies found the same result [40, 41]. A
possible explanation for this might be that patients who
aren’t married are more likely to have poor family support
and to be isolated socially, so this can lead to decreased
adherence to the prescribed hemodialysis and other treat-
ment orders [42].

Our results demonstrated that increased educational
level was associated with higher HRQOL. This may be
because patients with a higher education level are likely
to have a better understanding of their illness, its com-
plications, and the importance of adherence to dialysis
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demographic and clinical variables among diabetic patients
undergoing hemodialysis (n = 141)

Page 6 of 9

Table 2 The association between EQ-5D total score and socio-
demographic and clinical variables among diabetic patients
undergoing hemodialysis (n = 141) (Continued)

Variable Number (%) Median Pvalue ® Variable Number (%) Median Pvalue ®
n=141 [1*" percentile-3™ n=141 [1** percentile-3
percentile] percentile]
Age category Dialysis vintage (Years)
Age <60 74 (52.5) 0.36 [0.13-0.71] 0.130 Less than 4 years 87 (61.7) 032 [-0.02-069]  0.835
Age >60 67 (47.5) 0.22 [-0.04-0.62] 4 years or more 54 (383) 0.31 [-0.03-0.62]
Gender Dialysis frequency
Male 74 (52.5) 047 [0.13-0.76] 0.001 2 days or less 18 (12.8) 0.14 [-0.18-0.54]  0.117
Female 67 (47.5) 0.22 [-0.04-041] 3 days or more 123 (87.2) 0.32 [0.02-0.66]
BMI Dialysis session duration (hours)
Underweight 1(0.7) 0.525 Less than 4 hours 120 (85.1) 031 [-0.02-064]  0.901
Normal weight 37 (26.2) 0.32 [0.1-0.7] 4 hours or more 21 (14.9) 032 [-0.02-0.7]
Preobese (overweight) 41 (29.1) 0.34 [0.04-0.66] Kidney transplant
Obese 62 (44) 0.23 [-0.08-0.63] Yes 3.1 046 [0.178- 0.466
Residency No 138 (97.9) 0.31 [-0.02-0.64]
Village 81 (574) 031 [-002-061] 0645 Total chronic diseases
City 47 (333) 0.26 [-0.07-0.69] None 7 (5) 0.77 [0.61-0.88] 0.021
Palestinian refugee camp 13 (9.2) 0.43 [0.05-0.77] One 48 (34) 0.31 [0.14-061]
Living status Two 46 (326) 0.36 [0.01-0.67]
Live with family 135 (95.7) 032 [-0.02-067] 0309 Three or more 40 (284) 0.11 [-0.09-0.51]
Live alone 6 (4.3) 0.23 [0.06-0.27] Total chronic medications
Education level Less than 8 92 (65.2) 031 [[0.07-0.59]  0.301
No formal education 17 (12.1) -0.03 [-0.16-0.22]  0.026 8 or more 49 (34.8) 0.32 [0.07-0.70]
Primary 35(24.8) 041 [-0.04-0.72] HbAlc
Secondary 61 (43.3) 0.34 [ 0.07-0.62] Controlled(<7) 92 (65.2) 0.29 [0.01-0.66] 0.596
Graduated 28(19.9) 042 [0.18-0.81] Uncontrolled(>7) 49 (34.8) 041 [-0.05-0.65]
Marital status Abbreviations: BMI body mass index, JD Jordanian Dinar, HbATc glycated haemoglobin
. ) . #1 Jordanian Dinar (JD) equals 1.41 US Dollar
Single, Widow, Divorced 28(19.9) 0.14 [-0.09-027]  0.001 PThe p-values are bold where they are less than the significance level cut-off
Married 11360.1) 041 [0.04-0.71] of 0.05
Occupation sessions and other treatment modalities [43]. Many stud-
Unemployed 126(89.4) 0.29 [[004-059]  0.001 ies found that education level is a significant determin-
Employed 15 (106) 068 [0.36-091] ant of HRQOL among both diabetic patients [6, 43] and
Household income (month) patients on hemodialysis [19, 38, 44]. Furthermore, we
Low (less than 400 JD) 71 (504) 028 [-0.04-062] 0432 found that uneimpk)yed patients had lower HRQOL ‘.:han
employed patients. Javanbakht et al. [43] found in a
Moderate (400-1000JD) 57 (404)  032[0.06-0.71] study on Iranian diabetic patients that most patients
High (more than 1000 JD) 13(9.2) 041[0.18-087] who answered having extreme problems in the items on
Smoking the EQ-5D were unemployed. Unemployment was also
Not smoker 109(773) 031 [-0.02-065] 0976 found to be highly associated with poor HRQOL scores
Smoker 32 (227) 035 [0.02-066] in other studies on hemodialysis patients [19, 44—46].
Disbetes duration This seems logical, as unemploygd pfcltienjts are more
likely to be depressed [47], be socially inactive and have
1-3 years 857) 028013071 0829 lower income, which can lead to impaired patients’
4-5 years 3(2.1) 046 [0.04-] HRQOL [48].
More than 5 years 130(92.2) 0.31 [0.02-0.64] As for clinical factors, we found that the more chronic

diseases the patient had, the more likely he/she was to
have poor HRQOL scores. A study on Iranian Muslim
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Table 3 Multivariate associations between health-related quality of life score® and four predictors among diabetic patients

undergoing hemodialysis

Variables® © Unstandardized Coefficients Standardized t P value®
Coefficients
B Std. Error Beta

Gender
Male Ref. 0.207
Female -0.09 0.07 -0.12 -1.27

Education level
Under-university levels Ref. 0380
University level 0.07 0.08 0.07 0.88

Marital status
Single, Widow, Divorced Ref. 0.016
Married 0.22 0.09 0.21 245

Occupational status
Unemployed Ref. 0.013
Employed 0.27 0.1 0.21 251

Total chronic diseases
Less than three Ref. 0.065
Three or more -0.13 0.07 -0.15 -1.86

®health-related quality of life is a five-item scale assessing five separate dimensions of health (high score meaning better quality of life)
PUnivariate variables with p values < 0.05 were entered into the multiple linear regression

“Nominal variables were entered into analyses using dummy coding

%The p-values are bold where they are less than the significance level cut-off of 0.05

patients undergoing hemodialysis found that having DM
or other comorbidity was related to patients’ QOL [49]. In
addition, Yang et al. [50] studied HRQOL in Singapore
and found that low Charlson comorbidity index was sig-
nificantly associated with better HRQOL in Asian patients
with renal failure. This finding can be explained as the
more comorbidities the patient has, the lower physical ac-
tivity and as a result QOL he will have [51].

Strengths and limitations

Notwithstanding the relatively limited sample, this work
had many positive points. For example, it was the first
study of our knowledge to use EQ-5D-5L among dia-
betic patients undergoing hemodialysis. Moreover, this
was the first study in Palestine to assess HRQOL in dia-
betic dialysis patients. In addition, we included patients
from both urban and rural areas because of the multi-
center design of the study. On the other hand, there
were some limitations we have to mention. First of all,
we can’t identify a cause-effect relationship because of
the cross-sectional nature of the study. Secondly, we
didn’t include a generalized sample, as we included only
six dialysis centers out of 11 dialysis centers in West
Bank. Thirdly, the absence of control groups (i.e. dia-
betic patients not on maintenance dialysis and non-
diabetic patients on maintenance dialysis) limits the in-
terpretation of the disease burden on HRQOL. Lastly,

there were some clinical and social factors that might
affect patients” QOL that we didn’t include in our study,
such as diet, and some laboratory values.

Conclusions

Among diabetic patients undergoing hemodialysis, mar-
ried status and being employed were associated with
modestly higher QOL scores. In order to improve the
QOL of diabetic patients undergoing hemodialysis, we
recommend that healthcare providers give more atten-
tion to diabetic dialysis patients who are unemployed
and unmarried, as they are at higher risk of having im-
paired HRQOL.

Additional file

Additional file 1: Study questionnaires. This is the final version of the

English and Arabic version that was used to obtain data which will help
to address the factors associated with impaired health-related quality of
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