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End-stage renal disease (ESRD) is a growing health concern in Saudi Arabia due to its increasing 
incidence and prevalence rates. Patients with renal failure who require renal replacement therapy have 
high healthcare costs and poor outcomes. The total number of patients who are receiving renal 
replacement therapy has been increasing rapidly in recent decades, as the Saudi Centre for Organ 
Transplantation data (SCOT) have demonstrated. This study aimed to determine the frequency and 
cause of chronic kidney diseases among all age groups in the Tabuk region, Saudi Arabia. The medical 
records of confirmed renal disease patients of all age groups who were on hemodialysis in the Tabuk 
region from 2012 to 2018 were examined to determine the prevalence and incidence of ESRD in the 
Tabuk region of Saudi Arabia. In addition, a cross-sectional population-based study was conducted with 
the help of local government and nongovernment hospitals in the Tabuk region, and data were collected 
during personal interviews and from completed comprehensive questionnaires. In five years, there was a 
51.2% increase in the number of new patients on hemodialysis. In addition, the data showed that 69% of 
the total hemodialysis patients were in the productive age group (26-65 years old).These data give the 
impression that both the incidence and prevalence rates of ESRD in various areas are increasing over 
time, although the rates presented here are far lower than expected. 
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INTRODUCTION 

The high prevalence of end-stage renal 
disease (ESRD) in the world has exposed it as 
one of the most critical public health issues. The 
rising prevalence is largely due to two main 
factors: the aging of the population and the global 
epidemic of diabetes. ESRD is defined as an 
irrevocable decline in kidney function, and renal 
replacement therapy (RRT) is needed for survival. 
Kidney transplantation is preferred for patients 

with ESRD since it offers a longer life span and 
superior quality of life and is more cost effective 
than long-term dialysis (Laupacis et al. 1996, 
Loubeau et al. 2001, Wolfe et al. 1999). 
Worldwide, chronic kidney disease (CKD) is 
evolving as an important problem (Schoolwerth et 
al. 2006). In 2010, 2.62 million people were given 
dialysis globally, and the demand for dialysis is 
expected to double by the year 2030 (Liyanage et 
al. 2015). According to the Global Burden of 
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Disease (GBD) study, 1.2 million people died from 
kidney failure in 2015, an increase of 32% since 
2005 (Wang et al. 2016). More than 50% of 
patients suffering from ESRD live in the most 
advanced countries, such as the United States, 
Japan, Germany, Brazil, and Italy (Valerie et al. 
2018). Treatment of kidney disease is very costly, 
and developed countries spend approximately 2–
3% of their annual health-care budget on end-
stage kidney disease (Couser et al. 2011). The 
kidneys filter blood before sending it back to the 
heart and pass the waste as urine; they perform 
various significant functions (Table 1). 

The National Kidney Foundation (NKF) 
divided kidney disease (CKD) into five stages. 
The stages of kidney disease (CKD) and the GFR 
for each stage are: first stage - mild CKD (GFR = 
60-89 mL/min), second stage – moderate (A) CKD 
(GFR = 45-59 mL/min), third stage – moderate (B) 
CKD (GFR = 30-44 mL/min), fourth stage - severe 
CKD (GFR = 15-29 mL/min), and fifth stage - end 
stage CKD (GFR <15 mL/min). Healthy and 
normal kidneys are indicated by a high GFR (GFR 
> 90 mL/min). However, in the Arab world, 
information on the burden of CKD remains poorly 
understood. The Kingdom of Saudi Arabia (KSA) 
is the largest country in the Arabian Peninsula in 
Southwest Asia, having an estimated population 

of 28 million, including approximately 5.5 million 
non-nationals [9]. The availability of data on the 
exact incidence and prevalence of CKD is limited 
to patients with ESRD. In the annual report of the 
Saudi Center for Organ Transplantation (SCOT), 
the incidence of dialysis in the KSA was 136 new 
cases per million populations (pmp) compared to 
360 pmp in the United States, 585 pmp in Europe, 
and 163 pmp in India (Alsuwaida et al. 2010, 
Farag and Al Wakeel 2011, Grassmann et al. 
2005). 

Over the past three decades, the incidence 
and prevalence of ESRD have increased in the 
KSA, probably due to factors such as an increase 
in life expectancy, rapid changes in lifestyle, and 
high population growth (Modi and Jha 2006). 
There is a paucity of statistical data concerning 
ESRD patients in Tabuk City; therefore, the 
collection of accurate epidemiological data has 
great importance for health-care planning (Al-
Sayyari and Shaheen 2011). A study carried out 
in the Hail region in the KSA by Ginawi et al. 
(2013) found that CKD was identified in 70/299 
(24%) participants, of whom 27/70 (38.6%) were 
males and 43/70 (61.4%) were females, 49/70 
(70%, P=0.001) had diabetes, and 45/70 (64.3%, 
P=0.001) had hypertension (Ginawi et al. 2013).

 
Table 1: Functions of the Kidneys 

 
No. Measure Function Normal Levels 

1 
Glomerular Filtration 

Rate (GFR) 
 

The GFR is used to differentiate chronic kidney disease 
into five stages. Creatinine, age, race, and sex are used to 

estimate GFR; it is used as the percent kidney function. 

Healthy adults, have a level of 
approximately 140; the normal 

level is greater than 90. 
Children and seniors have 

lower GFRs. A GFR less than 
15 is kidney failure. 

2 
Serum Creatinine 

 
Healthy kidneys remove creatinine from blood. High serum 

Creatinine level possibly due to damage of kidney. 

The normal range is 0.6–1.1 
mg/dL for women and 0.7–1.3 

mg/dL for men. 

3 
Urine Albumin 

 

Healthy kidneys have filters called nephrons. It removes 
wastes and keeping in large cells, like blood cells and 

proteins (Albumin is a kind of protein). When the filters are 
damaged, it may leak into urine. 

 
Normal range from 0 to 
approximately 8 mg/dL. 

4 
Urine Micro Albumin 

 
Healthy kidney filters microscopic molecules like protein. 

Normal range <30 mg. 30–300 
mg means early CKD. Higher 

than 300 mg mean a later 
stage of CKD. 

5 
Albumin to Creatinine 

Ratio 
 

The urine protein and creatinine ratio indicates how much 
protein may leak out from the kidneys in a day 

A normal level is < 30 mg per 
gram. 

6 
Blood Urea Nitrogen 

(BUN) 
 

BUN is a measure of a waste (urea) in the blood. A high 
BUN means the kidneys are functioning less than normal. 

The normal level for healthy 
adults (and children) is 7–20 

mg/dL. 

Another study carried out in Arar city, northern 
Saudi Arabia by Ajaweed, S. M. A. et al. (2018), 
found that chronic kidney diseases are common in 
older people: 6.5% had renal insufficiency, 5.8% 

had diabetic nephropathy, 1.4% had chronic 
kidney failures and 1.4% had kidney resection 
(Ajaweed et al. 2018).  
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This study was conducted to analyze the data 
from ESRD patients in different hospitals and 
dialysis centers in Tabuk City over the last six 
years [2012-2017] with regard to the disease, age, 
sex, assessment of the diagnosed and presumed 
causes, and incidence rates and patterns of 
ESRD in these patients. The basic aim of this 
work was to identify the occurrence and various 
key factors of end-stage renal disease (ESRD) in 
the Saudi people of Tabuk City, KSA. 
  
MATERIALS AND METHODS 

Study design and participants 
1- We conducted a retrospective descriptive 
epidemiological study of end-stage renal disease 
with the help of a local hospital and dialysis center 
in Tabuk city, Saudi Arabia, over the last six years 
(2012 to 2017). Statistics were collected during 
personal interviews. Participants also completed a 
questionnaire, which collected sociodemographic 
characteristics such as age, sex, and marital 
status; it also included smoking status and certain 
types of diseases that may be prevalent among 
the elderly population and have been suggested 
to affect the kidney, such as hypertension, 
diabetes millets and obesity. 
2-A cross-sectional study was undertaken using a 
convenience sample of 242 in Tabuk City. A 
systematic random sampling technique was used, 
and the sample size was calculated by using the 
given formula: n = (z)2 p (1 – p)/d2. 

Statistical analysis 
Statistical significance was determined using 

Graph Pad Prism 6 Software (Graph Pad 
Software Inc., California, USA). Data were 
considered significant when p ≤ 0.05. All data 
were presented along the standard division (± 
SD). 

Ethical considerations 
In the process of collecting data, a brief 

introduction was given to the participants by the 
data collector who explained the aims, objectives, 
and benefits of the present study. Secrecy and 
privacy of the data were maintained throughout 
the study. There was no conflict of interest. 
The keywords used in this study were 
permutations of the following: “End stage renal 
disease in Saudi Arabia”, “Chronic kidney 
disease”, “Kidney failure”, “awareness”, 
“knowledge”, “epidemiology”, “prevalence”, 
“incidence” and “Saudi Arabia”. 

The study was designed using these reports 
to critically gather all the information from reliable 
sources with the aim of presenting the prevalence 
of ESRD in Saudi Arabia. The initial questionnaire 
draft was prepared in English and later translated 
into the native language of Saudi Arabian 
residents (Arabic). The Arabic translation was 
rechecked for content authentication. The 
investigator-designed questionnaire was divided 
into two main sections: sociodemographic 
characteristics and knowledge, attitude and self-
care practice. The English version of the 
questionnaire was translated into Arabic and then 
back-translated to English by two independent 
people. All questions were tested for 
comprehensibility to ensure that the same 
intended meaning was provided in both forms. 
 
RESULTS AND DISCUSSION 

ESRD Prevalence in Saudi Arabia 
A higher prevalence of ESRD has been 

reported globally, which exposed ESRD as one of 
the major public health issues. This issue can be 
effectively managed through multidisciplinary 
management by integrating financial, social and 
medical disciplines. If chronic kidney disease 
(CKD) patients are referred to renal experts at an 
early stage of the disease, there are higher 
prospects of healing and restoration of normal 
functioning of the kidneys. It is also likely to slow 
down the development of kidney failure because 
early treatment effectively controls modifiable risk 
factors associated with CKD and helps treat 
secondary health conditions. The increasing 
global prevalence of treated ESRD over the years 
indicates a general increase in the number of 
incident patients with kidney failure as well as a 
gradual improvement in access to treatment. 

The KSA is a country with a noticeable 
upsurge in prevalence and incidence of ESRD; 
over the last three decades, this increase 
surpassed those reported from many countries 
due to enormous and rapid changes in lifestyle, 
high population growth and a fast increase in life 
expectancy. The reported annual incidence of 
ESRD in Saudi Arabia is 100 to 120 patients per 
million population. At the end of 2017, there were 
271 centers offering dialysis to approximately 
18,270 patients, of whom 4,820 were new 
patients. Figure 1A and 1B reflects the total 
number of patients on hemodialysis. In five years, 
there was a 51.2% increase in the new patients 
on hemodialysis (Figure 1B). The study showed 
that the number of dialysis patients has increased 
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continuously over the last few years, and it is 
expected to exceed 20,000 patients by the end of 
2020 (Figure 1A and 1B). Figure 1C demonstrates 
the distribution of hemodialysis patients among 
males and females. The trend in the last 5 years 
shows that the percentage of males is higher 
(56%) than that of females (44%). Additionally, the 
distributions of the total hemodialysis patients by 
age were mostly in the productive age group (26-
65 years old; 69%). Age trends among 
hemodialysis patients have shown that the 
number of patients in each group had increased 
except for the group aged less than 10 years, 
which had decreased slightly (Figure 1D). 

According to the most recent SCOT report, 
39% of the causes of renal failure were diabetic 
nephropathy followed by hypertensive 
nephropathy (36.5%). Only 10% of the population 
had an unknown etiology of renal failure, and 2% 
had obstructive uropathy and hereditary renal 
disease.  

Current Scenario in Tabuk region 
In this study, an investigator-designed 

questionnaire was used to obtain information 

about ESRD prevalence in the Tabuk region to 
identify the community's awareness, diet habits 
and environmental conditions. Crucial 
modifications were made considering lifestyle, 
social, cultural, regional and economic factors 
related to the Saudi Arabian population. 

A cross-sectional study was undertaken using 
a convenience sample of 240 individuals in Tabuk 
City followed a systematic random sampling 
technique. The questionnaire results were based 
on 240 responses to a population-based survey. 
The response characteristics are summarized in 
Table 2. The survey showed that 2 out of 240 
people had kidney disease (Figure 2). According 
to the study, the yearly average number of newly 
reported patients with ESRD in the Tabuk region 
in the last six years (2012-2017) shows that the 
average number of newly reported non-Saudi 
patients was 24, Saudi patients was 107, diabetic 
patients was 47, and hypertension patients was 
92 (Figure 3). 

 
  

 
Table 2: Sociodemographic features, habits and diseases among the studied population, Tabuk, 

2012-2017 (N=240). 
 

Variables Frequency (No.) Percent (%) 

Population Based Survey 2 out of 242 0.83% 

Yearly Average New Reported Patients 
of Kidney Diseases 

  

Saudi National 107 44.6% 

Non-Saudi 133 55.4% 

Age   

40- Above 138 57.5% 

23-40 102 42.5% 

Mean age (± SD) 30.4+7.5  

Sex   

Female 87 36% 

Male 153 64% 

Smoking   

Nonsmoker 226 94.2%. 

Smokers 14 5.8% 

Hypertension   

Yes 6 2.5% 

No 234 97.5% 

Diabetes   

Yes 8 3.3% 

No 232 96.7% 

Autoimmune Disease   

Yes 1 0.4% 

No 239 99.6% 

Family History of Kidney Disease   

Yes 64 26.7% 

No 176 73.3% 

Water Intake   

Required Amount 27 11.3% 

Less than Required Amount 213 88.7% 
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Figure 1: Trend in the number of hemodialysis patients in last five years (2012-2017). 1A & 1B 
show the number of total and new hemodialysis patients. 1C & 1D reflect the sex distribution and 

trend in the number of hemodialysis patients by age group. 
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Figure 2: A cross-sectional study was conducted using a convenience sample of 240 individuals 
in Tabuk City, followed by a systematic random sampling technique. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 3: Trend in the number of new hemodialysis patients in the last six years (2012-2017) in the 

Tabuk region. Shown are the average number of newly reported non-Saudi patients, newly 
reported Saudi patients, patients with diabetes, and patients with hypertension 

Do you suffer from kidney disease?

No Yes
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Figure 4: 4A & 4B shows the percentage of patients with kidney disease and on hemodialysis 
(n=240). 4C & 4D reflect kidney-associated problems and age distribution. 
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The questionnaire results were based on 
responses from 240 patients suffering from kidney 
disease. The mean age ranged from 23.0 to 64.0 
years with a mean of 30.4±7.5 years. Of the 240 
respondents, only 16 (6.7%) indicated kidney-
associated problems. A total of 26.7% had a 
family member with kidney disease (Figure 4A). 
Figure 4B and 4C illustrate that only 30% of them 
were on hemodialysis, 7.9% were having urinary 
tract problems, and only 3.3% had diabetes. In the 
survey, the etiology of treated ESRD was 
unknown in 7.9% of the patients. Of the 
respondents, 2.5% had high blood pressure, and 
only 0.4% had an autoimmune disease (Figure 
4C). Additionally, we asked about their opinion 
regarding susceptibility to ESRD, and we found 
that 67.5% agreed that those aged above 36 
years are more susceptible than those aged 26-35 
years (20%) (Figure 4D). Water intake is also one 
of the important factors in our study, as there is 
now a growing body of evidence on the specific 
effect of increased water intake on the kidney. 
Increased water intake is known to reduce the risk 
of kidney stones [16]. 

We found that among 240 respondents, 
57.1% were not reaching the required amount of 
daily water intake; only 11.3% of them were 
drinking the right amount, which is 2 liters per day. 
Smoking is also indirectly related to kidney 
ailment. Hence, in our study, we found that the 
percentage of nonsmokers was high in the 
participants (94.2 %). Additionally, the 
questionnaire data indicated that 20.4% were 
having severe pain in the side and back below the 
ribs; 6.3% were having pain on urination; 3.3% 
were experiencing nausea and vomiting; 1.7% 
had pink, red or brown urine; and 68.3% had no 
issues. We also discussed their dietary habits and 
if they could cause renal failure or not; our 
questionnaire results showed that 89.6% thought 
that painkillers could cause renal failure, 64.6% 
said that the excessive intake of sugar could 
cause renal failure, and 67.1% said that excessive 
salt intake could also be the reason for renal 
failure. 

Several reports have shown an association 
between cigarette smoking and CKD Clark et al. 
2016, Hallan et al. 2006. This is predominantly 
significant in the Saudi Arabian population since 
there is a higher prevalence of current cigarette 
smoking compared with previous studies among 
males in Saudi Arabia 5 years ago (4.7%) 
Shankar et al. 2006, Abdalla et al. 2007. We also 
asked an open-ended question on the wrong 
dietary habits that can cause renal failure, and 

most respondents said drinking a small amount of 
water and eating too much salt. 

Forty-eight percent thought that the 
community was not helping in raising awareness 
of ESRD, and there should be more efforts to 
increase health education. This review showed 
that the prevalence of treated ESRD in males was 
higher than that in females (64% vs 36%). This 
male predominance among the ESRD population, 
which is almost a global phenomenon with males 
constituting 56% of the ESRD population in the 
US, 60% in the UK and 54.5% in the KSA, is 
poorly explained. 

The etiology of treated ESRD was unknown in 
33% of the patients in the area of Tabuk in 2012. 
This difference may be attributed to environmental 
factors as described previously. Similarly, another 
study showed that the majority of the patients 
(57.6%) were males, which was similar to some 
other local, regional, and international studies 
(Group 2003, Fahad et al. 2018). However, a 
female prevalence was reported among ESRD 
patients in many Asian and European countries, 
including Saudi Arabia (Chandrashekar et al. 
2014, Subramanian et al. 2001). Thus, differences 
in the prevalence of ESRD by sex are 
demonstrated in most reports. Hypertension 
causes glomerular damage by affecting blood 
vessels and arteries, which reduces blood flow to 
the kidneys (Zhang and Rothenbacher 2008). In 
the current study, hypertension and diabetes were 
mainly responsible for the causes of treated 
ESRD in the area of Tabuk. Similarly, in Sudan 
(26%) and the US (28%), hypertension was 
responsible for the causes of treated ESRD, but 
this may be an overestimate, as the diagnosis is 
difficult to determine even in patients with long-
standing hypertension (Bidani and Griffin 2004, 
Collins et al. 2015, Elamin et al. 2010, 
Malekmakan et al. 2009). This study has some 
restrictions; our data are chiefly based on the 
information recorded by the patients. 

CONCLUSION 
The ESRD patients in the hospitals of the 

province of Tabuk in Saudi Arabia were examined 
in this study. The yearly average numbers of 
newly reported patients with ESRD in the Tabuk 
region are 24 non-Saudi patients and 107 Saudi 
patients in the last six years (2012-2017). The 
prevalence of treated ESRD in males was higher 
than that in females (64% vs 36%). There was a 
51.2% increase in the number of new patients on 
hemodialysis, and 69% of the total hemodialysis 
patients were in the productive age group (26-65 
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years old). The study found that of the 240 
respondents, 57.1% were not reaching the 
required amount of daily water intake; only 11.3% 
of them were drinking the right amount, which is 2 
liters per day. The percentage of nonsmokers was 
high (94.2%). Awareness programs must also be 
arranged to enhance patient awareness regarding 
their health condition and the expected 
complications on national and local levels. 
Additionally, improvements may be made in pre-
ESRD care through the performance of medical 
tests on a regular basis to facilitate the detection 
of CKD at earlier stages and by arranging 
awareness programs for doctors to emphasize the 
significance of early referral of CKD patients to 
expert nephrologists. Large-scale community-
based studies with detailed investigations are 
needed. 
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