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Abstract

Purpose Higher health-related quality of life (HRQOL) in
dialysis patients has been associated with fewer hospital-
izations and lower mortality. Since Arab patients on dial-
ysis have better survival rates than Jewish patients, we
hypothesized that they would have higher HRQOL. We
also studied the impact of several risk factors on HRQOL
in each population.

Methods Based on a national dialysis registry, patients
from 64 hemodialysis units were recruited to participate.
Patients who consented were interviewed face-to-face,
using the Kidney Disease Quality of Life Short Form
(KDQOL-SF36) questionnaire.

Results Five hundred and fifty-eight (50.6%) Jewish and
544 (49.4%) Arab patients participated in the study. For
Arab patients mean crude scores for the “mental compo-
nent summary” and KDQOL scores were significantly
lower than for Jewish patients [31.6 (95% C1 30.0-33.3) vs.
38.0 (95% Cl 36.1-39.9), p < 0.0001 and 55.6 (95% Cl
54.5-56.7) vs. 59.8 (95% Cl 58.6-60.9), p < 0.0001,
respectively]. Much lower scores were observed for Arabs

<1 Orly Romano-Zelekha
orly.romano@moh.health.gov.il

Israel Center for Disease Control, Ministry of Health,

Tel Hashomer 52621, Israel

Hemodialysis Unit, Meir Medical Center, Kfar Saba, Israel
Israel Renal Registry, ISNH, Tel Hashomer, Israel
Sourasky Medical Center Tel-Aviv, Tel-Aviv, Israel

The Israeli Society of Nephrology and Hypertension,
Tel-Aviv, Israel

Department of Epidemiology and Preventive Medicine,
Sackler School of Medicine, Tel Aviv University, Tel-Aviv,
Israel

in the “emotional role” and “work status” subscales. The
two populations had similar general health assessments and
albumin level. For both, HRQOL was positively associated
with higher educational level, higher albumin level, and
dialysis connection by fistula or graft; and negatively
associated with low income and diabetes. HRQOL was
negatively associated with previous cerebrovascular acci-
dent among Arabs and with female gender among Jews.
Conclusions Differences between Jews and Arabs in sub-
scales related to psychosocial factors suggest that cultural
differences in the perceptions of sickness and health may
be relevant here. Future studies should explore such pos-
sibility and focus on the large gap in the “work status”
subscale.

Keywords Health-related quality of life (HRQOL) -
KDQOL-SF36 - Hemodialysis - End-stage renal disease -
Quality of life - Jews - Arabs

Introduction

Survival of hemodialysis patients has improved remarkably
in recent years [l1, 2]. However, the quality of life
(HRQOL) of these patients remains significantly lower
than that of the general population [1-8]. Patients on
dialysis often have several comorbid conditions, and
require close medical management and follow-up, fre-
quently resulting in severe stress and poor HRQOL [9].
Several factors have been reported to be associated with
higher HRQOL among dialysis patients, including younger
age [7, 10—12]; male gender [1, 10, 13]; higher levels of
albumin, hemoglobin and creatinine [7, 13]; higher edu-
cation and income [3, 6, 10, 11, 14]; and religious adher-
ence [12, 15, 16]. Race, cultural diversity, and ethnicity
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have also been suggested to play a role in HRQOL among
dialysis patients, partly due to different perceptions and/or
expressions of sickness and suffering [17, 18]. Higher
HRQOL among dialysis patients has been associated with
better compliance with treatment, fewer hospitalizations,
and improved survival [7, 14, 19].

Since survival rates of Israeli Arab dialysis patients have
been found to be higher than those of Jewish patients
[20, 21], we hypothesized that HRQOL scores might be
higher among Arab patients. The current study examined
HRQOL of hemodialysis patients among the two major
population groups in Israel—Jews and Arabs, whose dif-
ferences with respect to culture, socioeconomic factors,
and health behaviors may affect their HRQOL [22-24]. We
also studied correlates of HRQOL in these population
groups.

Methods
Study design

A cross-sectional study was conducted between January
2014 and February 2015 based on the national Israeli
dialysis registry.

Sample size and patient recruitment

Israel has a national dialysis registry since 1980, managed
by the Israel Center for Disease Control. Every new patient
is reported to the registry by the hemodialysis (HD) unit
where he/she is treated. There are 73 HD units distributed
throughout seven geographic districts in Israel. Sample size
was calculated to enable the detection of a 3-point differ-
ence in HRQOL mean scores between Jews and Arabs,
with statistical power of 80% at a 5% level of significance.
To obtain a geographic representative sample, the number
of patients recruited from each district was proportional to
the number of HD patients treated in that district. The
number of patients sampled per HD unit was proportional
to the size of the unit; and within the unit, the numbers of
Jews and Arabs sampled were equal. In most of the
hemodialysis units (48 of 64), Jewish and Arab patients
were treated in the same unit. Nine small units were not
included in the study due to technical problems. These
units comprised 359 patients, which equaled 6.6% percent
of the total number of patients in the survey year.

Inclusion and exclusion criteria
The inclusion criteria for sample selection were age over

18 years and treatment by hemodialysis in one of the 64
dialysis units sampled, native language of Hebrew or
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Arabic, and the capability of responding to the question-
naire independently. Patients with deafness, severe speech
impairments, or cognitively disabled were excluded.

Patients who consented to participate in the study were
scheduled an interview on one of their regular visits to the
dialysis unit. After receiving a detailed explanation about
the study and signing an informed consent, the participants
were interviewed face-to-face, in their native language
(Hebrew or Arabic). The interviewers were nursing stu-
dents in the final year of study, who received comprehen-
sive training for interviewing by the principal investigator.

The interview took place at the patient’s bedside during
dialysis treatment, with closed curtain to assure maximum
confidentiality. The interviewers were asked to follow the
questionnaire exactly.

The study protocol was approved by the Institutional
Review Board of the Israel Ministry of Health.

Assessment of quality of life

Quality of life was assessed using the Kidney Disease
Quality of Life Short Form (KDQOL-SF36 questionnaire)
[25]. We used the translated versions provided by RAND
Health on their official website [26]. These translations
were prepared following the specifications provided by
RAND Health. The Arabic version was validated by
ElHafeez et al. [27] and the Hebrew version was validated
by Lewin-Epstein N.et al. [28].

The KDQOL-SF36 includes general measures and
additional questions designed to assess the particular
health-related concerns of individuals with kidney dis-
ease, including those on dialysis. The SF-36 items are
compressed into eight multi-item scales, which are sum-
marized in two dimensions. Physical functioning, physical
role, bodily pain, general health, and vitality scales are
aggregated into the ‘“physical component summary”
(PCS); and social functioning, emotional role, mental
health, vitality, and general health scales are aggregated
into the “mental component summary” (MCS) (General
health and vitality scales are included in both the PCS and
MCS dimensions). The scores of the two dimensions
(PCS, MCS) are based on mathematical averaging of the
scale components [25, 29].

The kidney disease quality of life component score
(KDQOL) was derived from 11 subscales: symptoms/
problems, effect of kidney disease on daily life, burden of
kidney disease, work status, cognitive function, quality of
social interaction, sexual function, sleep, social support,
support of dialysis staff, and patient satisfaction. The
questionnaires were scored according to the manual of
Hays et al. [30]. Higher scores indicated better quality of
life. The participants were also asked to rate their general
health assessment on a scale from 0 to 100.
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Socio-demographic and clinical data

Socio-demographic and clinical data of patients were col-
lected at the time of the interview and included patient’s
age, number of children, country of birth, marital status,
years of schooling, monthly household income, employ-
ment, smoking habits, whether the patient was a candidate
for kidney transplant, and residual renal function (as
reported by the patients).

Information on dialysis access and on comorbidities,
including congestive heart failure, angina pectoris, other
cardiac conditions, peripheral vascular disease, stroke,
diabetes, hypertension, lung disease, and cancer was
extracted from the patient medical records. This was also
the source of information for most recent laboratory values
of albumin (g/dl), hemoglobin (g/dl), cholesterol (mg/dl),
transferrin (mg/dl), parathyroid hormone (PTH) (pg/ml),
and C-reactive protein (CRP) (mg/l).

Statistical analysis

For continuous variables, differences in means between
Jews and Arabs were assessed by 7 test, and the }52 test was
applied for categorical variables. A p value of less than
0.05 was considered statistically significant.

The associations between independent variables and
summary scores (PCS, MCS, and KDQOL) were analyzed
using simple linear regression models. Variables indicat-
ing statistically significant associations with the various
summary scores (p < 0.05) were included in the multiple
linear regression models. In addition, the variables of age,
gender, and duration of treatment were included in all
models regardless of their statistical significance, because
of the relevance of these factors to the HRQOL of
patients.

We compared the adjusted scores of Jews and Arabs by
analysis of covariance (ANCOVA) using the generalized
linear regression model (GLM procedure). All statistical
analyses were performed using the SAS package (version
9.1, SAS, Cary, NC).

Results

Of 743 Jewish patients sampled, 558 (75.1%) were inter-
viewed. Of 701 Arab patients, 544 (77.8%) were inter-
viewed. The characteristics of the study participants by
population group are presented in Table 1. Jews were sig-
nificantly older than Arabs, with more years of schooling and
higher monthly income. Jews were more likely to be current
or past smokers, with a higher rate of cancer, and more likely
to have catheter access to the dialysis machine. Arab patients
were more likely to be married, with more children, and with

a higher rate of diabetes. There were no statistically signifi-
cant differences in the mean number of years on dialysis, in
the rates of the other comorbidities, in any of the laboratory
parameters and in the male to female ratio.

Table 2 presents crude and adjusted scores of Jewish
and Arab patients for each of the subscales that comprise
the PCS and the MCS, and the mean SF-36 score. It also
presents the scores on eleven subscales of the KDQOL, and
the KDQOL mean score. Arabs had significantly lower
adjusted scores on the MCS (32.4 vs. 36.7; p = 0.003),
mainly due to low scores on the “emotional role.” There
was no difference between Arabs and Jews in the adjusted
PCS scores. Arabs scored significantly lower than Jews in
the “physical role” subscale (adjusted scores: 10.1 vs. 18.4,
respectively, p = 0.002) but significantly higher on the
general health component.

The KDQOL summary score was significantly higher
among Jews (adjusted scores: 58.6 vs. 56.2; p = 0.03). A
most striking difference between the populations was in the
“work status” subscale (adjusted scores: 8.9 vs. 25.2,
respectively, p < 0.0001). Arabs scored significantly
higher on “social support” but lower on “quality of social
interaction” and “staff encouragement” (Table 2).

General health assessment

The crude means of the general health assessment were
42.0 (95% CI 40.1-43.8) in Jews and 42.3 (95% CI
40.4-44.1) in Arabs, p = 0.37. The adjusted means were
41.7 (95% CI 39.4-45.0) in Jews and 43.2 (95% CI
40.6-45.0), p = 0.47, respectively.

The univariate regression

PCS scores PCS scores were positively associated with
male gender, higher education, higher monthly income,
dialysis connection by fistula/graft compared to catheter,
and higher albumin level among both Jews and Arabs. In
Arabs, PCS scores were also positively associated with
higher transferrin level. PCS scores were negatively asso-
ciated with older age, no residual renal function, and the
following comorbidities: diabetes, congestive cardiac fail-
ure, heart disease (other than angina pectoris or congestive
cardiac failure), and chronic pulmonary disease, in both
Jews and Arabs. In Arabs, PCS scores were also negatively
associated with the number of children, past CVA, angina
pectoris, and peripheral vascular disease.

MCS scores MCS scores were positively associated with
male gender, higher education, higher monthly income,
dialysis connection by fistula/graft compared to catheter,
having residual renal function, and higher albumin levels,
among both Jews and Arabs. MCS scores were negatively
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Table 1 Demographic, clinical
characteristics, and laboratory
findings of Jewish and Arab

Jewish patients N = 558
N (%) or mean £+ SD

Arab patients N = 544 p
N (%) or mean + SD

dialysis patients Age

Gender (male)
Marital status
Married
Divorced
Widowed
Unmarried
No. of children
Education (years)
Monthly income (US$)
<1000
1001-2000
>2001
No. of years on dialysis
Having residual renal function
No
Yes
Dialysis connection
Catheter
Fistula
Graft
Ever smoked
Hypertension
Diabetes
Past cerebrovascular accident
Congestive cardiac failure
Angina pectoris
Other heart disease
Peripheral vascular disease
Chronic pulmonary disease
Cancer
Albumin (g/dl)
Hemoglobin (g/dl)
CRP (mg/1)
Cholesterol (mg/dl)
PTH (pg/ml)
Transferrin (mg/dl)

69.5 & 13.1 61.4 + 14.1 <0.0001
287 (51.4) 277 (50.9) 0.9
348 (62.4) 393 (72.2) <0.0001
68 (12.2) 24 (4.4)

116 (20.8) 79 (14.5)

26 (4.7) 48 (8.8)

3.0 £ 20 53434 <0.0001
9.6 + 3.7 6.5+ 45 <0.0001
164 (37.2) 293 (64.7) <0.0001
178 (40.4) 139 (30.7)

99 (22.5) 21 (4.6)

57 +43 6.0 + 4.0 0.3
102 (18.3) 81 (14.9) 0.3
456 (81.7) 463 (85.1)

133 (23.1) 115 21.1) 0.0006
383 (66.6) 405 (74.3)

59 (10.3) 25 (4.6)

212 (44.0) 146 (33.3) 0.0009
476 (85.3) 462 (84.9) 0.9
293 (52.5) 327 (60.1) 0.01
83 (14.9) 76 (14.0) 0.6
129 (23.1) 137 (25.2) 0.4
184 (33.0) 193 (35.5) 0.4
283 (50.7) 282 (51.8) 0.7

73 (13.1) 70 (12.9) 0.9
119 (20.4) 110 (20.2) 0.9
118 (21.2) 44 (8.1) >0.0001
3.8 +0.36 3.8+ 04 0.6
112+£12 112+£12 0.9
29427 34435 0.1
154.4 & 39.1 151.9 & 36.9 0.3
415.3 + 387.8 407.6 & 401.8 0.7
160.8 + 50.9 167.2 + 42.3 0.03

associated with older age, number of children and diabetes,
in both Jews and Arabs. Additionally, in Arabs, MCS
scores were negatively associated with other comorbidities:
congestive cardiac failure, angina pectoris, other heart
disease, chronic pulmonary disease, past CVA, and
peripheral vascular disease.

KDQOL scores KDQOL scores were positively associ-
ated with higher monthly income and dialysis connection
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by fistula/graft compared to catheter, among both Jews and
Arabs. In addition, in Jews, KDQOL scores were positively
associated with higher education and higher albumin level;
and in Arabs, with male gender. KDQOL scores were
negatively associated with diabetes in both Jews and Arabs.
Among Arabs, KDQOL scores were negatively associated
with other comorbidities, namely: congestive cardiac fail-
ure, angina pectoris, past CVA, and peripheral vascular
disease.
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KDQOL-SF36 scores for Jowish Jows N — 58 Anbs N — 544
and Arab dialysis patients mean 5% CD mean (95% CD)
Crude Adjusted* Crude Adjusted*
SF 36 subscores
Physical functioning 26.0 26.4 22.8 22.8
(23.7-28.4)  (24.0-28.9) (20.4-25.1)  (20.4-25.3)
Physical role 19.47%% 18.47%% 9.9 10.1
(16.5-22.4)  (15.3-21.6) (7.6-12.3) (7.0-13.3)
Body pain 40.9 39.2 383 39.8
(37.9-43.8)  (35.7-42.5) (35.541.1) (36.9-43.1)
General Health 30.0 27.5%* 32.5 342
(28.1-32.0)  (25.2-29.8) (30.5-34.5) (31.9-36.4)
Vitality 53.7%%* 52.2%% 45.3 47.3
(51.7-55.8)  (48.8-54.5) (43.6-47.0)  (45.0-49.6)
Emotional role 33.5%%* 33.5%%(29.2-37.7)  15.6 15.4
(29.7-37.4) (12.6-18.6)  (11.3-19.6)
Social functioning 43.7%% 423 38.7 39.5
(40.7-46.7)  (38.9-45.7) (35.7-41.6)  (36.1-42.8)
Mental health 29.1%%* 27.1 26.2 27.3
(27.2-31.1)  (24.5-29.3) (24.4-279)  (25.2-29.5)
Physical component summary (PCS)  29.1%* 28.0 259 26.6
(27.2-30.9)  (26.1-29.8) 24.3-27.6))  (24.7-28.4)
Mental component summary (MCS) 38.0%* 36.7%* 31.6 324
(36.1-39.9)  (34.7-38.9) (30.0-33.3) (30.4-34.5)
KDQOL subscores
Symptoms 61.1%* 60.1 58.2 58.8
(59.3-62.7)  (57.9-62.2) (56.3-60.3)  (56.6-60.8)
Effects 51.2%%* 48.9 47.3 47.6
(49.2-53.1)  (46.5-51.3) (45.4-49.3)  (45.3-49.9)
Burden 28.6 27.2 27.8 27.9
(26.5-30.6)  (24.9-25.6) (26.0-29.7)  (25.6-30.3)
Work status 27.5%% 25.2%* 6.7 8.9
(24.7-30.3)  (22.3-28.0) (5.0-8.5) (6.2-11.7)
Cognitive function 75.4%% 72.6 67.9 69.9
(73.3-77.4)  (70.1-75.1) (65.8-69.9)  (67.5-72.4)
Quality of social interaction 74.0%* T2.1%% 64.9 66.6
(72.2-75.9)  (69.8-74.4) (63.1-66.8)  (64.4-68.8)
Sexual functioning 75.8 72.4 72.5 71.3
(72.4-79.3)  (68.2-76.7) (68.9-76.0)  (67.2-75.4)
Sleep 48.5 47.8 48.8 49.4
(46.5-50.4)  (45.6-50.0) (47.1-50.5)  (47.4-51.6)
Social support 69.6 68.6%* 74.5 75.7
(67.3-72.0)  (65.8-71.4) (72.3-76.8)  (72.9-78.5)
Staff encouragement 77.2%% 78.1%%* 73.5 72.7
(75.1-79.4)  (75.2-81.0) (71.1-75.9)  (69.8-75.5)
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Table 2 continued

Jews N = 558 Arabs N = 544

mean (95% CI) mean (95% CI)

Crude Adjusted* Crude Adjusted*
Satisfaction 78.2 78.2 71.9 77.4

(76.3-80.1)  (75.9-80.6) (76.1-79.7)  (75.1-79.7)
KDQOL average 59.8%%* 58.6%%* 55.6 56.2

(58.6-60.9)  (57.2-60.0) (54.5-56.7)  (54.9-57.5)

* Adjusted for: age, gender, education, income, albumin level, comorbidities, dialysis access, residual

kidney function

** p < 0.05 for comparison between Jews and Arabs

The multiple linear regression analysis

The results of the multiple linear regression analysis are
presented in Table 3, for the Jewish and Arab populations.
Higher PCS scores were significantly associated, in both
Jews and Arabs, with higher education, higher monthly

income, dialysis connection by fistula/graft compared to
catheter, and higher albumin level. Male gender was sig-
nificantly associated with higher PCS scores in Jews and
was of borderline significance in Arabs (p = 0.06). Lower
PCS scores were significantly associated with diabetes in
both Jews and Arabs, and with past CVA among Arabs.

Table 3 Multivariate Linear regression models in Jewish and Arab hemodialysis patients

Jews Arabs
PCS MCS KDQL PCS MCS KDQL
B p B P B P B P B p B p
Gender (Male) 62 <0.001 45 0.02 —-0.02 1.0 32 0.06 2.5 0.2 —-1.8 0.1
Age (>65) 0.3 0.9 2.7 0.2 2.3 0.07 -05 0.8 -02 09 26  0.04
Number of children - - —-0.6 0.5 —-0.28 03 -04 0.1 —-0.4 0.02
Years of schooling 0.9 <0.001 1.1 <0.001 0.4 0.01 09 <0.001 0.6 0.007 - -
Monthly income (US$)
>2001 Reference Reference Reference Reference Reference Reference
<1000 —4.2 0.05 —-25 03 -3.0 003 =57 0004 -56 0006 -32 0.02
1001-2000 —4.1 0.04 -53 0.02 -40 0003 -79 <0.001 -72 0.003 -2.7 0.1
Dialysis duration (years) —-0. 0.1 -0.3 0.1 -02 0.1 -03 0.1 —-0.05 0.8 -03 0.1
3
Dialysis connection by fistula or graft 42 0.04 72 0.001 35 0.009 3.5 0.05 4.5 002 22 0.1
compared to catheter
No residual renal function —-1.2 0.5 -03 0.7 - - -1.7 03 -1.8 03 - -
Albumin (mg/dl) 10.7 <0.001 8.7 <0.001 4.2 0.007 100 <0.001 5.2 0.009 - -
Transferrin (mg/dl) - - - - - - —0.05 0.8 - - - -
Comorbidities
Diabetes 5.1 0.004 —47 0.01 =32 002 —-44 0.01 —-095 0.6 -2.1 0.1
Past CVA - - - - - - =57 0.01 —-64  0.007 —-34 0.03
Congestive cardiac failure —-1.7 04 - - - - —-09 0.6 -17 04 —-19 0.2
Angina pectoris 2.1 0.4 - - - - 0.2 1.0 —-1.6 05 —-0.7 0.6
Other heart diseases -34 0.1 - - - - -3.6 0.06 —-18 04 - -
Peripheral vascular disease -02 09 - - - - -1.0 07 —-25 03 —-2.0 0.2
Chronic pulmonary disease —3.8 0.08 - - - - —-1.6 04 - - - -

The significant variables in the multivariate regression are highlighted in bold

CVA cerebrovascular accident
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For both Jews and Arabs, higher MCS scores were
significantly associated, with higher education, higher
monthly income, dialysis connection by fistula/graft com-
pared to catheter, and higher albumin level; while lower
MCS scores were significantly associated with diabetes in
Jews and with past CVA in Arabs.

Among both Jews and Arabs, higher KDQOL scores
were significantly associated with higher monthly income.
Among Jews, higher education, dialysis connection by
fistula/graft compared to catheter, and higher albumin level
were significantly associated with higher scores of
KDQOL; while lower KDQOL scores were significantly
associated with diabetes. Among Arabs, older age was
significantly associated with higher KDQOL scores, and
past CVA was significantly associated with lower KDQOL
scores.

Discussion

Based on reports of a survival advantage of Arab over
Jewish patients on dialysis, we hypothesized that Arab
patients would score higher on HRQOL. One study
reported survival of 85% of Arab patients one year after
initiating dialysis, compared to 79% of Jewish patients
[20, 21]. Several studies [7, 19, 31-33] described a
positive association between HRQOL scores and sur-
vival in dialysis. The results of the present study do not
support our hypothesis. Jews generally scored higher
than Arabs on the MCS and KDQOL. The MCS adjusted
score was 4.3 points higher among Jews and the KDQOL
adjusted score was 2.4 points higher. Regarding the MCS
score a large portion of the difference is attributed to a
much lower score in the “emotional role” subscale
among Arab. This might be due to different perceptions
regarding sickness and suffering. The expression of
suffering and externalizing is different among religions
[18] in a manner that comes to the forefront regarding
the MSC scores.

The lowest scores for Jews and Arabs were on the
“physical role” and “work status” subscales. These find-
ings are in agreement with several studies that examined
HRQOL with similar tools, among HD patients in different
populations. The score in the “physical role” subscale was
the lowest among Greek (47.5) [6], Iranian (25.6) [17],
Saudi Arabian (35) [14], Brazilian (40.6) [1], European
(34.4) [2], and American patients (31.7) [2].

Of the 11 subscales from which the KDQOL is derived,
the score on the “work status” subscale was the lowest,
among both the Jews and Arabs. Similar findings were
reported from Brazil (25.1) [1], among Europeans (25.2)
and among Americans (20.0) [2], in Saudi Arabia (24.5)
[14], and in Iran (22.3) [17].

According to “work status” the findings were largely
attributed to the patients’ ages and poor medical status. In
the present study, the extremely low scores for “work
status” among Arabs can be partially attributed to the
lower rate of labor force participation of Arabs compared
with Jews (42.0 vs. 59.0%, respectively, in 2010) [34].
Arab patients scored significantly higher on the ‘social
support’ subscale of the KDQOL dimensions. This may be
attributed to the larger size of Arab families and the fact
that the extended family often lives in close proximity.

For both Jews and Arabs, MCS scores were significantly
higher than PCS scores, concurring with findings in other
populations [1-3, 6, 12, 35, 36] including studies con-
ducted among Arabs in Saudi Arabia and Iran [14, 17].
Although dialysis treatment carries a significant emotional
burden, the physical burden seems to have a greater effect.

For both Jewish and Arab patients, KDQOL scores were
higher than PCS and MCS scores. In both populations, the
highest scores (>70), were all subscores of the KDQOL
dimensions. These scores were observed for ‘patient sat-
isfaction,” ‘dialysis staff encouragement,” and ‘sexual
function’ subscales in both populations; for the ‘social
support’ subscale among Arabs; and for the ‘quality of
social interaction’ and ‘cognitive function’ subscales
among Jews.

The lower KDQOL scores among Arabs resulted mainly
from differences in the subscales of quality of social
interaction, work status, and staff encouragement. Arabs
scored similarly as Jews on subscales that related directly
to kidney disease (symptoms, effects, burden, cognitive
function, sexual function, and sleep). This implies that the
disparity in HRQOL between the populations may be due
to cultural differences between the populations rather than
to differences in coping with the disease. This proposition
is supported by the fact that no differences between Jews
and Arabs were observed in albumin levels, which is rec-
ognized as the most important predictor of HRQOL in
patients with end-stage renal disease [19].

In both population groups we found positive associa-
tions of HRQOL scores with male gender, higher educa-
tional level, higher income, higher albumin level, and
connection to dialysis by graft/fistula rather than by
catheter. In Arabs, older age was associated with higher
KDQOL scores, and having more children was negatively
associated with KDQOL scores. A negative association
was found with respect to comorbidity (diabetes in Jews
and Arabs, and past CVA in Arabs).

We found positive associations of PCS and of MCS
scores with male gender in Jewish patients; and of PCS
scores with male gender in Arab patients (of borderline
significance, p = 0.06). Several studies found a poor
HRQOL in females compared to males [1, 10, 13]. A study
conducted in Pakistan using the WHOQOL-BREF
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questionnaire [10] found that males had a better HRQOL in
the social relationship domain than did women. A signifi-
cantly lower score on the PCS among females than males
was reported in a Brazilian study that used the KDQOL-SF
[1], and in Iran. A study that evaluated HRQOL by the EQ-
5D questionnaire also found a significantly lower HRQOL
in females [13].

Possible explanations for lower HRQOL in women
include the difficulty of coping with kidney disease, higher
susceptibility to anemia (in our study, 53.7% of women had
hemoglobin levels under 10.5 g/dl, compared with 46.3%
in men; p <0.001), and higher rates of anxiety and
depressive symptoms in women [1]. In addition, women on
hemodialysis usually continue to perform their traditional
home and childcare roles, with concomitant high levels of
physical and mental stress, and subsequent lower HRQOL
[1].

Another possible explanation is that a tendency of
women to more frequently report pain and to seek help [37]
could result in lower HRQOL scores. The scores relating to
bodily pain were higher among men than women (where
higher scores indicate better HRQOL), for both Jews and
Arabs.

We found positive associations between higher educa-
tional level and PCS, MCS, and KDQOL scores among
Jews; and between higher education and PCS and MCS
scores among Arabs (a finding similar to others [9, 10]);
and negative associations between low income and PCS,
MCS, and KDQOL among Jews and Arabs, similar to the
findings of others [3, 6, 10, 14]. Not surprisingly, financial
difficulty has a negative impact on HRQOL, since patients
with higher incomes are likely to experience less financial
stress related to health expenses, and may enjoy better
living conditions and more social activities. Higher edu-
cational levels may be associated with a better under-
standing of the disease, and heightened awareness
regarding treatment options [11].

Older age is known to be an important predictor of
HRQOL [7, 10-12]. However, in the current study, we
found no association between age and HRQOL (PCS,
MCS, KDQOL) among Jews. Among Arabs we found a
positive association only between older age and KDQOL
scores, but not with PCS and MCS. Similarly, an
expected relationship between age and HRQOL com-
ponents (PCS, MCS, KDQOL) was not found in a large
cohort of hemodialysis patients [38]. Elsewhere, a pos-
itive association between MCS and age was reported;
higher MCS scores (but with no statistical significance)
were reported in older patients [7]. This finding may be
explained by different life expectations and different
degrees of acceptance of the illness in the elderly; a more
recent study conducted by Cruz et al. among Saudi
patients [15] also identified advanced age as a significant
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factor that positively influenced HRQOL. These finding
are in accordance with our findings in the Arab
population.

Another study [6] found no differences between the
MCS in different age groups.

The presence of other chronic diseases is known to
strongly affect HRQOL of patients on dialysis
[1, 11, 38, 39]. Accordingly, we found a negative associ-
ation between diabetes and PCS, MCS, and KDQOL scores
in Jews; and between diabetes and PCS scores in Arabs.
Past CVA was negatively associated with PCS, MCS, and
KDQOL scores among Arabs. Two additional clinical
indices, namely, serum albumin and the type of connection
to the dialysis machine, were found to be associated with
reported HRQOL, in both Arab and Jewish dialysis
patients. Concurring with other studies [7, 13], we found
that serum albumin was strongly and positively associated
with PCS, MCS, and KDQOL scores in Jews, and with SF-
36 and PCS scores in Arabs.

Connection to dialysis by fistula or graft (rather than
catheter) was positively associated with higher scores of
HRQOL in Jews and Arabs. These techniques, which are
associated with lower rates of infections and complications,
are usually employed in less complex cases, which may
explain at least in part the higher HRQOL scores of these
patients [20].

Arab patients had lower scores in MCS and in KDQOL
subscales that are related to social parameters and not
directly to the diseases symptomatology. It is possible that
factors related to cultural differences in the perception of
sickness and health contribute to the observed differences
in HRQOL. Improving patients’ HRQOL is one of the
most Important and challenging goals in renal replace-
ment therapy. The very low scores found with respect to
the “physical role” subscale, particularly among Arab
patients, underline the importance of improving physical
functioning and promoting independence of dialysis
patients. This is an important perspective that could
change the perception of the disease and lessen its inca-
pacitating role [39]. In addition, every effort should be
exerted to reduce the effect of modifiable factors, such as
the adequate management of comorbidities, in the quest
towards improving the quality of life of patients on
dialysis.

A limitation of the current study is that the question-
naires were filled out by face-to-face interviewing of
patients; this means of information collection could
potentially bias the study outcomes.

Future studies should focus on possible differences in
the perception of sickness and health among the two pop-
ulation groups that might be related to HRQOL. A special
attention should be given to further explore the large dif-
ference in “work status” subscale.
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