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Abstract

Background End-stage kidney disease (ESKD) substantially impacts different aspects of patients’lives, includ-

ing mental and physical health, and overall quality of life. The aim of our study is to assess the quality of life (Qol)

and the associated predictors in ESKD Saudi Arabian patients receiving either hemodialysis (HD) or peritoneal dialysis
(PD). Saudi Ministry of health (MOH) is advancing dialysis care in the country with more focus on patients’satisfaction
and Qol. However, the data regarding QoL in Saudi Arabian dialysis patients is limited.

Methods A cross sectional study was carried out using Kidney Disease Quality of Life scale (KDQOL-36) to assess
the QoL. We disturbed a validated formal arabic version of the questionnaire. Patients older than 18-year-old
and attending dialysis clinics in Aseer region, Saudi Arabia, were invited to participate in the study.

Results A total of 152 responses were analyzed, which were separated into two primary groups: the HD group (98
patients) and the PD group (54 patients). Our results showed no significant differences between the two groups
except for the KDQOL-SF-36 physical composite score at which the PD group had a higher mean than the HD group
44.75 vs 37.84, respectively (p <0.001). However, more PD patients reported feeling depressed compared to HD
patients.

Conclusions Kidney Disease Quality of Life scale scores were comparable between HD and PD groups except for the
physical composite score. On the other hand, PD patients tend to suffer from depression more than HD patients.
Interventions to attenuate the physical deconditioning and depressive symptoms in HD and PD patients, respectively,
are crucial. Future prospective studies with larger sample sizes are warranted.
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Introduction

End-stage kidney disease (ESKD) is increasing world-
wide [1, 2]. It substantially impacts different aspects
of patients’ lives, including mental health [3], physical
health, and overall quality of life [4]. ESKD is treated
with hemodialysis (HD), peritoneal dialysis (PD), or kid-
ney transplantation. Among these, HD remains the most
common treatment. According to the Saudi Center for
organ transplantation (SCOT) 2019 report [5], the total
number of ESKD patients in Saudi Arabia is 28,256. The
majority of these patients (19,522) or 69% were on HD,
a quarter of them were post-transplant patients (7,188),
and the minority of them were on PD (1,546) or (7%) [6].
The percentage of ESKD patients on PD varies accord-
ing to the centers and the national region of interest. For
instant, the total ESKD patients in the southern region,
where our study is performed, is close to 3000 patients,
however only 4% are on PD, which is the lowest percent-
age in Saudi Arabia according to the report. In general,
PD patients in Saudi Arabia account for 7% of the total
ESKD patients. This number is close to the reported
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data from unites states [7]. However, it is extremely low
compared to Australia, Canada, Hong Kong, and Mexico
[8]. Hence, the utilization of PD in Saudi Arabia remains
suboptimal. Lack of pre-dialysis education, patients’ and
nephrologists’ perspective on PD, and the deficiency of
established PD programs are major factors behind the
underutilization of PD in Saudi Arabia [9].

In 2019, Saudi Arabia had a total of 21,068 dialysis
patients, of which 19,522 received HD and 1,546 received
PD. During the same year, there were 4,740 new patients
who required dialysis initiation. The country had 278 HD
centers with 8,165 dialysis machines to meet the grow-
ing demand. HD was provided to 36% of patients through
the Ministry of Health (MOH) outsourcing programs
and 27% through MOH hospitals. There were 1,121 kid-
ney transplantation surgeries performed in Saudi Arabia.
Table 1 provides more detailed information on the num-
ber of dialysis patients, HD centers, and kidney trans-
plantation surgeries in Saudi Arabia.

One of the main differences between the two dialysis
modalities is that PD is usually delivered at home and

Table 1 General info of the end stage kidney disease situation in Saudi Arabia and the provided services (2019)?

Overview of the Hemodialysis and Peritoneal Dialysis Services

Total Number of Hemodialysis Centers 278

Total Number of Hemodialysis Machines 8165

Total Number of Hemodialysis Patients 19,522

Total Number of Peritoneal Dialysis Patients 1546

Incidence and Prevalence of Dialysis Patients According to Region in 2019

Region Population 2019 Dialysis Prevalence (pmp) New Patients Inci-
Patients 2019 dence

(pmp)

Western 10,991,683 6,821 621 1,574 143

Central 9,902,559 6,597 666 1,635 165

Eastern 5,028,753 2,743 545 618 123

Southern 4,948,090 3,108 628 584 118

Northern 2,542,575 1,799 708 329 129

Total 33,413,660 21,068 631 4,740 142

Distribution of Chronic Hemodialysis Patients by Dialysis Sector

Sector Number of Centers Number of Patients

MOH Outsourcing Dialysis Program 62 7,076 (36%)

MOH 132 5,258 (27%)

Governmental Non-MOH 24 2,994 (16%)

Private & Charitable hospitals 54 2,987 (15%)

King Abdullah Hemodialysis Projects 6 1,207 (6%)

Total 278 19,522 (100%)

Kidney Transplantations in Saudi Arabia, 2019

Living Donors 981

Deceased Donors 140

Total 1,121

MOH Ministry of health, PMP Per million population
2 Annual report for organ transplantation in Kingdom of Saudi Arabia, 2019 [5]
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gives the patients more independence and self-con-
trol over their treatment and time, while in-center HD
patients must commute to the dialysis centers several
times a week with tight timing and scheduling. On the
other hand, PD requires a robust support system includ-
ing family support to help managing PD materials and
equipment [10]. These factors, among others, would
likely influence the patient’s QoL and might help guiding
the modality selection by the patients and the clinicians.

Several tools have been used to assess the impacts of
dialysis on the quality of life in this population such as
the Kidney Disease Quality of Life (KDQOL) and its
short form. Recently, Elamin, et al. published the first for-
mal arabic validated version of the KDQOL-36 [11]. They
used the formal arabic translation compared to the pre-
vious versions where non universal arabic dialects were
used [12]. Previous studies reported that the quality of
life in patients undergoing PD is generally better compar-
ing to HD patients [13]. However, the data from Saudi
Arabia is scarce and limited to one study from 2012 by
Al Wakeel, et al. [14]. The aim of our study is to assess the
QoL and the associated predictors in ESKD Saudi Ara-
bian patients receiving either HD or PD, by using the for-
mal Arabic translation of KDQOL-36. Moreover, we will
compare the findings to the previous national and inter-
national reports.

Materials and methods

To conduct this Quality-of-Life study, we followed the
guidelines of prior studies and used a comparative cross-
sectional design [15, 16]. In addition to the standard
demographic questions including name, age, and length
of time on dialysis, the questionnaire also included the
Kidney Disease Quality of Life scale (KDQOL-36). The
KDQOL scale is disease-specific and was developed to
address the unique health concerns of patients with kid-
ney disease and in particular dialysis patients, regarding
several parameters such as the burden of kidney disease,
employment and mental health, quality of social and
intimate relationships, as well as the impact of dialy-
sis on patients’ sense of empowerment and hope. Its
36 items are divided into six groups, overall wellness,
physical and mental health, social support, the effect of
sickness on daily life, and how satisfied the patients are
with their healthcare in terms of cost and quality. The
responses from the instrument were scored in accord-
ance with the criteria established by the KDQOL-SF [17].
This questionnaire was reprinted with permission from
the RAND® Corporation. RAND’s permission to repro-
duce the survey is not an endorsement of the products,
services, or other uses in which the survey appears or is
applied. An arabic version of the questionnaire was used
after we obtained the permission from the authors [11].
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All patients older than 18-year-old attending dialysis
clinics from January 2022 to December 2022 were invited
to participate in the study. The study included 152 ESKD
patients from Aseer Region, Saudi Arabia. We included
patients from Ministry of Health (MOH), Armed forces
hospital, and private dialysis units. Patients who refused
to participate, younger than 18-year-old, and patients
who had cognitive impairment that affect their answers
were excluded from the study. We also excluded the
patients who had been on dialysis for less than 3 months.

We compared two groups of patients receiving dif-
ferent types of dialysis treatments, one group con-
sisted of 98 HD patients and the other group consisted
of 54 PD patients. Before conducting any interviews, all
the patients provided informed written consents. The
researchers conducted individual interviews with each
participant and then gave them a questionnaire to fill out.
This study’s protocol was approved by the Institutional
Review Board at the Aseer Directorate of Health Affairs
in Abha, Saudi Arabia (REC-16-01-022).

To analyze the data, we used SPSS version 29.0 for
data entry and statistical analysis, which is a software
package from IBM Corp located in Armonk, New York,
United States. We used the chi-square test to assess the
significant association between categorical data. If the
chi-square assumptions were not met, we used the Two
Sample Z test of proportions to compare proportions
between two groups. For continuous data, we used the
Kolmogorov—Smirnov test of normality to test normality.
If the means of two groups for normally distributed con-
tinuous data were compared, we used independent sam-
ples t-test to compare the means. However, if the data did
not follow a normal distribution, we used non-paramet-
ric tests like the Mann—Whitney U test. A P value of 0.05
was taken as an indicator of statistical significance.

Results

A total of 152 responses were analyzed, which were sep-
arated into two primary groups: the HD group, which
included 98 respondents, and the PD group, which
included 54 respondents. All the HD patients were on in-
center HD while all the PD were on automated cyclic PD
(APD). Table 2 shows the demographic characteristics of
the two groups.

Most of the PD respondents were under 40 years of
age, while most of HD patients were over 40 years of
age. The response rate was higher among PD patients
compared to HD patients, 36% and 25%, respectively.
The HD group had a higher prevalence of married
patients than the PD group. Most of the HD patients
(84%) received dialysis for more than 3 years compared
to (57%) of the PD patients. The education level differed
between the two groups; the PD respondents tended to
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Table 2 Demographic characteristics

n=152 Hemodialysis=98 Peritoneal  P-value
Dialysis=54

Age

Less than 40 20 (20.4%) 33(61.11%)

40—60 46 (46.94%) 16 (29.63%)

More than 60 32 (32.66%) 5(9.26%) <0.001*2
Gender

Male 60 (61.22%) 29 (53.7%)

Female 38 (38.78%) 25 (46.3%) 0.368°
Marital Status

Married 91 (92.86%) 32 (59.26%)

Single 7 (7.14%) 22 (40.74%)  <0.001*°
Income

Less than 5000 SAR 58 (59.19%) 31(57.31%)  0.8299°

5000 - 10,000 SAR 31(31.63%) 18(33.33%)  0.8306°

More than 10,000 SAR 9 (9.18%) 5(9.26%) 0.9838°
Employment Status

Unemployed 76 (77.55%) 37 (68.52%)

Employed 22 (22.45%) 17 (31.84%) 0222°
Education

Did not attend school 26 (26.53%) 6(11.11%)

Elementary school 33 (33.67%) 15 (27.78%)

High School 25 (25.51%) 11 (20.37%)

Higher Education 14 (14.29%) 22(40.74%)  0.002*°
Who support you on dialysis?
(Self-dependent - other)

Self-Dependent 50 (51.02%) 24 (44.44%)

Other 48 (48.98%) 30 (55.56%)  0.438°
Duration of dialysis (in years)

Less than a year 15 (15.31%) 23 (42.59%)

1—3 31(31.63%) 15 (27.78%)

More than 3 years 52 (53.06%) 16 (29.63%) <0.001*2
Chronic Medical Condition

Hypertension 66 (67.35%) 43(79.63%)  0.0899 P

Cardiac disease 19 (19.39%) 10(1852%) 0.7310°

Diabetes Mellitus 45 (45.92%) 16 (29.63%)  0.0505°

Others 42 (42.86%) 14 (2593%)  0.0382*°

n Sample size

2 P-value for chi-square test

b p-value for comparing 2 proportions
" Significant difference

" heart failure or coronary artery disease

have a higher education degree, while the HD respond-
ents tended to have not attended school or had an ele-
mentary school education only. Both groups had nearly
a similar proportion of gender and employment status.
The HD group had a higher prevalence of diabetes and
other comorbidities and nearly a similar prevalence of
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cardiac diseases; however, the PD group had a higher
prevalence of hypertension.

The KDQOL-SF questionnaire consists of 36 ordinal
scale questions aimed to assess the quality of life among
the respondents. The questionnaire has five areas for
scoring: symptom/problem list (I1-112), effects of kidney
disease, burden of kidney disease, SF-12 Physical Com-
posite, and SF-12 Mental Composite. The study found a
significant difference between the two dialysis groups
in 8 individual items of the questionnaire (items 3, 5, 8,
11, 13, 19, 26, and 31) Table 3. The PD group had better
scores in 7 out of the 8 items (items 3, 5, 8, 13, 19, 26, and
31), while the HD group had a better score on (item 11).

Regarding the overall scores, our results showed no
significant differences between the two groups except
for the SF-12 Physical Composite score at which the PD
group had a higher mean than the HD group (Table 4).
The different on physical composite score between the
two groups remained significant even after performing
subgroup analysis regarding dialysis duration for less
than 3 years; the HD group had 46 respondents, while the
PD group had 38 respondents. The overall scores were
calculated using a spreadsheet developed by the RAND
Corporation®© [18].

Discussion

Quality of life was assessed using KDQOL-SF-36. This
tool is designed for dialysis patients, and it has been
translated to more than 30 languages. However, first for-
mal arabic validated translation was published recently
[11]. Compared to the previous published arabic version,
this version used the formal arabic dialect “Fusha’, which
is the common dialect among people in different parts of
the Arab world. The previous version used the Egyptian
dialect, which is not always easy to understand to other
arabic speakers [19].

Using this tool, we found that PD patients are able to
perform more physical activity and suffer less from pain,
cramps, and numbness. The HD patients reported a great
impact of the burden of the disease on their life com-
pared to the PD patients. However, HD patients were less
likely to have symptoms of depression compared to the
PD patients.

Being older and on dialysis for a longer period could
explain why HD patients score less on physical activity
related items. The age gap between HD and PD patients
has been observed in previous epidemiological stud-
ies [20, 21]. The shorter time on dialysis for PD patients
is likely explained by the fact that most of PD patients
are not on PD after a few years due to either technique
failure, transitioning to HD or transplant, or death [22].
Moreover, it is known that the longer the duration of PD
is, the higher is the risk of transitioning to HD [23]. These
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Table 3 Comparing questionnaire

n=152 p-value Who had
a better
score?

[tem 3: Does your health now limit you in some activities like climbing several flights of stairs? 0.020 PD

[tem 5: During the past 4 weeks, were you limited in the kind of work or other activities in your work or other 0.005 PD

regular daily activities as a result of your physical health?

[tem 8: During the past 4 weeks, how much did pain interfere with your normal work (including both work <0.001 PD

outside the home and housework)?

[tem 11: How much of the time during the past 4 weeks, have you felt downhearted and blue? 0.026 HD

[tem 13: My kidney disease interferes too much with my life 0.031 PD

[tem 19: During the past 4 weeks, to what extent were you bothered by cramps? 0.016 PD

[tem 26: During the past 4 weeks, to what extent were you bothered by numbness in hands or feet? <0.001 PD

[tem 31: How much does kidney disease bother you in your ability to work around the house? 0.018 PD

n Sample size

« Comparison done using Mann-Whitney U test

«The rest of the questionnaire items can be found in Supplementary files

Table 4 Comparing scores between hemodialysis and peritoneal dialysis

n=152 Hemodialysis =98 Peritoneal Dialysis =54 p-value

Mean (SD) Mean (SD)

Symptom/ problem list (11-112) 64.63 (21.91) 70.8 (18.98) 0.082°

Effects of kidney disease on the daily life 64.19 (23.52) 6748 (18.93) 0.380°

Burden of kidney disease 48.66 [Median: 50.00] (25.98) 4745 [Median: 46.88] (24.81) 0.657°

SF-12 Physical Composite # 37.84 [Median: 37.17] (10.21) 44.75 [Median: 41.69] (9.60) <0.001*P

SF-12 Mental Composite # 45,03 (11.05) 43.07 (1047) 0.287°

n Sample size

Normality was tested using Kolmogorov-Smirnov test of normality
2 Compared using independent samples t-test to compare 2 means
b Compared using Mann-Whitney U test

* Significant difference

differences, collectively, can be explained by the possi-
bility that PD programs generally select younger, more
educated, and healthier patients [24, 25], which may have
contributed to the lower response rate observed among
HD patients.

The process of commuting to dialysis center, experi-
encing the dialysis canulation pain, ultrafiltration adjust-
ment, and hemodynamic changes with HD may be the
reasons behind the differences on disease burden, pain,
cramps, and numbness that were reported more by HD
patients. On the contrary, less depressive symptoms in
HD patients compared to PD patients is probably due to
the social interactions associated with going to the HD
centers. This finding is consistent with a previous cross
sectional study from Saudi Arabia [26]. Depression is
highly prevalent among ESKD population in general, with
up to 40% of patients may have depression. Nonetheless,
the data is not consistent regarding the effect of dialysis
modality on the depression prevalence [27]. PD patients

have the privileges of more control on their treatments,
more independent, and lack of the pain related to prick-
ing for access or with other HD related procedures. How-
ever, they lack the social interactions with medical staff
and other patients in the dialysis centers. This, in part,
may explain why more PD patients felt more depressed.
The two groups’ overall QoL scores were similar
except for the physical composite (Table 4). Our find-
ings differ from Al wakleel et al. study [14], where PD
patients had higher scores in all domains except physi-
cal composite. We proposed several causes explaining
the difference between the two studies. First, the pre-
vious study was conducted between 2007-2008. PD
technology has developed substantially since then. Sec-
ond, all the patients in our study were on APD. Third,
our PD patients are younger compared to the previous
study. Fourth, the dialysis durations significantly dif-
fered between the two groups, shorter in PD patients.
For this purpose, we did a subgroup analysis regarding
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time on dialysis to examine the effect of duration on
physical activity. The difference remains significant
between the two groups. Due to the low sample size, we
could not do a subgroup analysis regarding age or other
demographic factors. Lastly, the Saudi MOH developed
the dialysis outsourcing program in 2013. Through
this program, MOH contracted multiple international
hemodialysis companies, including DaVita from the
United States and Diaverum from Sweden [28] to take
over the care of HD patients. The quality of delivered
care improved substantially with strict MOH implanted
regulations and policies. These new regulations may
have affected our findings and showed comparable
QoL between HD and PD patients compared to previ-
ous national and international studies. Of note, PD was
introduced early to Saudi Arabia, but it is currently
only offered by large hospitals in main cities. There is
a significant knowledge gap among both nephrologists
and patients in Saudi Arabia regarding PD [28]. Educa-
tion, promotion, and initiation of a "PD first" program
at a national level could accelerate the growth of PD in
the country.

Our study has several limitations. 1) The insignificant
differences between the two groups could have been
significant if the sample size had been larger. However,
the sample may still be representative since we included
more than a third of the PD patients in the region. HD
patients, on the other hand, were from all the centers
in the region. 2) Our study does not include laboratory
data, like anemia or nutritional status. 3) Our study is
cross-sectional, and a causal relationship cannot be
established.

Conclusion

KDQOL-36 scores were comparable between HD and
PD groups except for the physical composite score. PD
patients, on the other hand, tend to suffer from depres-
sion more than HD patients. Multidisciplinary interven-
tions involving policymakers, dialysis units directors,
nephrologists, physical therapists, and social workers
are crucial to attenuate the impacts of ESRD patients
on all QoL aspects. Physical deconditioning and depres-
sive symptoms are more specific to HD and PD patients,
respectively. Future prospective studies with larger sam-
ple sizes are warranted.

Abbreviation

ESKD End-stage kidney disease
QoL Quality of life

HD Hemodialysis

PD Peritoneal dialysis

MOH Ministry of health

PMP Per million population
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KDQOL Kidney Disease Quality of Life
SCot Saudi Center for organ transplantation
APD Automated peritoneal dialysis

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512882-023-03270-7.

™

Additional file 1. The KDQOL-36 " Survey.

Additional file 2: Table 1S. Comparing Questionnaire. Table 2S. Ques-
tionnaire Items.

Acknowledgements
We thank the dialysis nurses and staff of Asir Central Hospital (ACH), Davita-
Saudi Arabia, and Khamis Military Hospital (KMH).

Authors’ contribution

Mohammed A, AA, FA, Mazne A, Mohanad A, and OA designed the study.

AA, FA, Mazne A, Mohanad A, and OA collected the data and interviewed the
patients. Abdullah A did the statistical analysis and helped design the meth-
ods. Ali A and KA reviewed the study methods and explained the study to the
patients. Mohammed A and Abdullah A wrote the main manuscript text. All
the authors reviewed the manuscript.

Funding
Not applicable.

Availability of data and materials
The datasets generated and/or analyzed during the current study are available
from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

This study’s protocol was approved by the Institutional Review Board at the
Aseer Directorate of Health Affairs in Abha, Saudi Arabia (REC-16-01-022). All
methods were performed in accordance with the principles of the Declaration
of Helsinki. Informed consents were taken from all the participants. Informed
consent to participate was taken from parents/legal guardians of illiterate
participants.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

1Nephro\ogy Section, Internal Medicine Department, College of Medicine,
King Khalid University, Abha 61421, Saudi Arabia. 2Senior Health Expert, Public
Health Authority, Riyadh 13351, Saudi Arabia. *Nephrology Center, Armed
Forces Hospital of Southern Region, 101, Khamis Mushayte, Saudi Arabia.
“Nephrology Section, Internal Medicine Department, King Khalid Univer-

sity Medical City, Abha 61421, Saudi Arabia. >°Medical Intern at College Of
Medicine, King Khalid University, Abha 61421, Saudi Arabia. ®Medical Student
at College Of Medicine, King Khalid University, Abha 61421, Saudi Arabia.

Received: 29 March 2023 Accepted: 14 July 2023
Published online: 20 July 2023

References

1. Thurlow JS, Joshi M, Yan G, Norris KC, Agodoa LY, Yuan CM, et al. Global
Epidemiology of End-Stage Kidney Disease and Disparities in Kidney
Replacement Therapy. Am J Nephrol. 2021;52(2):.98-107.


https://doi.org/10.1186/s12882-023-03270-7
https://doi.org/10.1186/s12882-023-03270-7

Alshehri et al. BMC Nephrology

20.

21

22.

23.

24.

(2023) 24:216

Lv JC, Zhang LX. Prevalence and Disease Burden of Chronic Kidney
Disease. Adv Exp Med Biol. 2019;1165:3-15.

Cukor D, Cohen SD, Peterson RA, Kimmel PL. Psychosocial Aspects of
Chronic Disease: ESRD as a Paradigmatic Iliness. J Am Soc Nephrol.
2007;18(12):3042-55.

Kouidi E. Health-related quality of life in end-stage renal disease patients:
the effects of renal rehabilitation. Clin Nephrol. 2004;61(Suppl 1):560-71.
Annual Report for Organ Transplantation in Kingdom of Saudi Arabia.
http://www.scot.gov.sa. Accessed June 2022.

Al Attar B. Renal replacement therapy in the Kingdom of Saudi Arabia.
Saudi J Kidney Dis Transplant. 2020;31(6):1458-69.

Hansson JH, Finkelstein FO. Peritoneal Dialysis in the United States: Les-
sons for the Future. Kidney Med. 2020;2(5):529-31.

Li PK, Chow KM, Van de Luijtgaarden MWM, Johnson DW, Jager KJ,
Mehrotra R, et al. Changes in the worldwide epidemiology of peritoneal
dialysis. Nat Rev Nephrology. 2017;13(2):90-103.

Dahlan R, Qureshi M, Akeely F, Al Sayyari AA. Barriers to Peritoneal
Dialysis in Saudi Arabia: Nephrologists' Perspectives. Perit Dial Int.
2016;36(5):564-6.

Rubin HR, Fink NE, Plantinga LC, Sadler JH, Kliger AS, Powe NR. Patient
Ratings of Dialysis Care With Peritoneal Dialysis vs Hemodialysis. JAMA.
2004;291(6):697-703.

. Elamin'S, Elbasher AHE, Ali SEE, Abu-Aisha H. Arabic translation, adapta-

tion, and validation of the kidney disease quality of life short-form 36.
Saudi J Kidney Dis Transplant. 2019;30(6):1322.

Abd ElHafeez S, Sallam SA, Gad ZM, Zoccali C, Torino C, Tripepi G, et al.
Cultural adaptation and validation of the “Kidney Disease and Quality of
Life - Short Form (KDQOL-SF"™) version 1.3 questionnaire in Egypt. BMC
Nephrology. 2012;13(1):170.

Chuasuwan A, Pooripussarakul S, Thakkinstian A, Ingsathit A, Pattanap-
rateep O. Comparisons of quality of life between patients underwent per-
itoneal dialysis and hemodialysis: a systematic review and meta-analysis.
Health Qual Life Outcomes. 2020;18(1):191.

Al Wakeel J, Al Harbi A, Bayoumi M, Al-Suwaida K, Al Ghonaim M, Mishkiry
A. Quality of life in hemodialysis and peritoneal dialysis patients in Saudi
Arabia. Ann Saudi Med. 2012;32(6):570-4.

Zeng B, Wang Q, Wu S, Lin S, Li Y, Jiang W, et al. Cognitive Dysfunction and
Health-Related Quality of Life in Patients with End-Stage Renal Disease
Undergoing Hemodialysis in Comparison with Patients Undergoing Peri-
toneal Dialysis: A Cross-Sectional Study. Med Sci Monit. 2022,28:€934282.
Ganu VJ, Boima V, Adjei DN, Yendork JS, Dey ID, Yorke E, et al. Depression
and quality of life in patients on long term hemodialysis at a nationalhos-
pital in Ghana: a cross-sectional study. Ghana Med J. 2018;52(1):22-8.
Hays RD, Kallich JD, Mapes DL, Coons SJ, Carter WB. Development of

the kidney disease quality of life (KDQOL) instrument. Qual Life Res.
1994,3(5):329-38.

[Available from: RAND Corporation. "Excel spreadsheet to score the
KDQOL-SF™ 1.3" RAND Corporation. Copyright © the RAND Corporation.
Accessed 16 Feb 2023. https.//www.rand.org/health-care/surveys_tools/
kdgol.html.

Abd ElHafeez S, Sallam SA, Gad ZM, Zoccali C, Torino C, Tripepi G, et al.
Cultural adaptation and validation of the “Kidney Disease and Quality of
Life-Short Form (KDQOL-SF™) version 1.3" questionnaire in Egypt. BMC
Nephrol. 2012;13:170.

Lee SW, Lee NR, Son SK, Kim J, Sul AR, Kim Y, et al. Comparative study of
peritoneal dialysis versus hemodialysis on the clinical outcomes in Korea:
a population-based approach. Sci Rep. 2019;9(1):5905.

Sloan CE, Coffman CJ, Sanders LL, Maciejewski ML, Lee S-YD, Hirth RA,

et al. Trends in Peritoneal Dialysis Use in the United States after Medicare
Payment Reform. Clin J Am Soc Nephrol. 2019;14(12):1763-72.

McGill RL, Weiner DE, Ruthazer R, Miskulin DC, Meyer KB, Lacson E Jr.
Transfers to Hemodialysis Among US Patients Initiating Renal Replace-
ment Therapy With Peritoneal Dialysis. Am J Kidney Dis. 2019;74(5):620-8.
Sangthawan P, Ingviya T, Thokanit NS, Janma J, Changsirikulchai S. Time-
dependent incidence rates and risk factors for transferring to hemodialy-
sis in patients on peritoneal dialysis under the Thai PD-First Policy. Perit
Dial Int. 2022;43(1):64-72.

Schellartz I, Mettang S, Shukri A, Scholten N, Pfaff H, Mettang T. Early
Referral to Nephrological Care and the Uptake of Peritoneal Dialysis.

An Analysis of German Claims Data. Int J Environ Res Public Health.
2021;18(16):8359.

Page 7 of 7

25. do Nascimento Lima H, Nerbass FB, Lugon JR, Sesso R, Brazilian Dialysis
Register |. Characteristics and 1-year survival of incident patients on
chronic peritoneal dialysis compared with hemodialysis:a large 11-year
cohort study. Int Urol Nephrol. 2023;55(8):2025-33.

26. AlDukhayel A. Prevalence of Depressive Symptoms among Hemodialysis
and Peritoneal Dialysis Patients. Int J Health Sci (Qassim). 2015;9(1):9-16.

27. Goh ZS, Griva K. Anxiety and depression in patients with end-stage renal
disease: impact and management challenges - a narrative review. Int J
Nephrol Renovasc Dis. 2018;11:93-102.

28. Al Sayyari A, Al Rasheed S, Hejaili F, Shaheen FAM. Nephrology in Saudi
Arabia. In: Moura-Neto JA, Divino-Filho JC, Ronco C, editors. Nephrology
Worldwide. Cham: Springer; 2021. p. 387-400. https://doi.org/10.1007/
978-3-030-56890-0_28.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



http://www.scot.gov.sa
https://www.rand.org/health-care/surveys_tools/kdqol.html
https://www.rand.org/health-care/surveys_tools/kdqol.html
https://doi.org/10.1007/978-3-030-56890-0_28
https://doi.org/10.1007/978-3-030-56890-0_28

	Who have a better-kidney-related quality of life: peritoneal dialysis or hemodialysis patients? A cross sectional study from Saudi Arabia
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Introduction
	Materials and methods
	Results
	Discussion
	Conclusion
	Anchor 12
	Acknowledgements
	References


