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Short Title: Prevalence of CKD in Hail
Abstract: Objective: Chronic kidney disease (CKD) reside clinically quiet and consequently undetected until an advanced
stage is reached. Therefore, the objective of this study was to estimate the prevalence of CKD in a primary health care setting
in Hail Region, KSA. Methodology: A multi-center cross sectional survey included 5000 Saudi selected from 30 primary
health care centers (PHCs) in Hail Region. CKD prevalence was assessed using CKD-EPI creatinine equations and
proteinurea. Results: Prevalence [95% confidence interval (CI)] of all stages CKD was 9.4%. The GFR estimation was
available for 2,946 individuals, among whom, 278/2946 (9.4%) were found with impaired kidney function). Of the 278
persons with CKD, 11/2946(0.4%), 16/2946(0.5%), 229/2946(7.8%) and 22/2946 (0.6%) were estimated for GFR rates of
stage V, Stage IV, stage III and stage IV, respectively. Conclusion: CKD prevalence is high in Hail; therefore, preventive
interventions are highly recommended, since, CKD prevalence is likely to rise over the next decades due to increase of its risk
factors.
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1. Introduction
Chronic kidney disease (CKD), defined as renal damage
with persistent and usually progressive deterioration of ultra
filtration, is a worldwide public health problem [1]. CKD is
a common condition that irrespective of aetiology results in
a wide range of complications including hypertension,
hyperparathyroidism, anaemia, vascular calcification and
accelerated cardiovascular disease [2,3]. The symptoms
associated with CKD are vague and are often attributed to
age-related frailty; as a result CKD often remains
undiagnosed until the condition is advanced [4]. The ageing
of population and the generally increasing rates of obesity,
hypertension, and diabetes worldwide suggest that the
incidence and prevalence of CKD will rise over the next
decades [5,6].
CKD is defined by Glomerular filtration rate (GFR) less
than 60 ml/min per 1.73 m2 and/or kidney damage for three
or more months. The presence of albuminuria is most
commonly used to define kidney damage, while GFR is
usually estimated using equations that include a filtration
marker, such as serum creatinine, in conjunction with
demographic characteristics that account for factors that
affect creatinine generation. The most common creatininebased equation currently in use is the 4-variable MDRD
Study equation, although a newer equation, the CKD-EPI
equation, is more accurate, particularly at higher levels of
eGFR [7].
One of the biggest issues in CKD prevention is actually
disease awareness. As with other causes of chronic disease,
social and economic deprivation has been shown to
influence the development and progression of CKD, in
individual subjects and in residential communities [8].
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One of the first steps to improve CKD management is
knowledge about CKD prevalence. To date there has been
no population based estimates of the prevalence of CKD in
Saudi Arabia. We therefore, conducted this representative
cross-sectional survey of the Saudi population in Hail
Region in order: to estimate the prevalence of CKD to
provide data for health services for better patient’s
management.

2. Materials and Methods
This is a multi-center cross sectional survey included data
from 5000 Saudi from general population during period
from October 2012 to December 2013. Participants were
selected from 30/105 PHCs by simple random method. A
team of professionals and volunteers assisted in collection of
data from 30 PHCs in Hail Region, KSA, during a
comprehensive survey for CKD. Participants were recruited
to the local PHC in each area before one week of the
campaign.
Before CKD screening campaign, the professionals were
given instructions by the chief of the team in order to
standardize data collection and procedures. Data were
collected by the doctors of the team utilizing a standard
questionnaire, which included demographic information,
previously diagnosed diseases (hypertension, kidney and
cardiovascular diseases, diabetes and others) and familial
history of hypertension, diabetes, kidney, kidney stones,
urinary tract infection, cardiovascular diseases, analgesic
abuse and herbal use.
After, the questionnaire, each participant underwent a
physical examination with the measurement of height and
weight for counting the body mass index (BMI).
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Blood and urine specimens’ were collected from each
respondent. The results of diagnostic tests performed at that
time (urine dipstick, capillary blood glucose) as well as
blood pressure levels were also registered in this form.
Whether urinary abnormalities were detected or risk factors
for CKD were identified, people with such conditions were
referred to PHC.
A dipstick test (ChoiceLine 10; Roche Diagnostics Ltd, UK)
was performed to check the presence of albumin and
erythrocytes/haemoglobin in the urine samples. This
procedure was performed immediately after the urine sample
was brought by each participant. Dipstick was read manually
by a group of professionals trained for this purpose, and
final result of each reagent strip was confirmed by two of
them, as they worked in pairs. They followed a standardized
procedure, according to the instructions provided by the
manufacturer, including the use of a stopwatch with
countdown timer. In addition, traces of proteinuria were not
considered as an abnormal result for this study purpose, and
a supervisor was available whenever there was any doubt. In
fact, proteinuria and haematuria were defined by a reading
of 1+ or more of protein or blood on dipstick.
GFR was calculated using the Chronic Kidney Disease
Epidemiology Collaboration (CKD-EPI) creatinine equation
[7]. CKD was indicated based on the presence of protein
urea and level of GFR. All individuals with a glomerular
filtration rate (GFR) <60 mL/min/1.73 m2, were regarded as
having KCD. CKD stages were categorized according to the
following:

Figure 1: Distribution of general population different stages
of Kidney functions
In regard to gender and CKD, the ratio of male female was
1.0: 1.15. Of the 119 men, 9/119 (7.6%), 11/119(9.2%) and
99/119(83.2%) were identified with stage V, stage IV and
stage III, respectively, since, for female 2/137 (1.5%),
5/137(3.5%) and 130/137(95%) were identified with stage
V, stage IV and stage III, respectively, as indicated in Fig.2.
The risk for severe stages of CKD is more among males than
females and this was found to be statistically significant (P >
0.0001).

Stage I: Kidney with normal GFR (90 ml/min/1.73m2or
above).
Stage II: Kidney with mild decrease in GFR (60 to 89
ml/min/1.73m2).
Stage III: Kidney with moderate decrease in GFR (30 to 59
ml/min/1.73m2).
Stage IV: Kidney with severe reduction in GFR (15 to 29
ml/min/1.73m2).
Stage V: Kidney failure (GFR less than 15 ml/min/1.73m2).
Ethical consent: The protocol of the project was approved
by Research Committee, College of Medicine, and
University of Hail. Each participant was informed before the
interview about the purpose of the survey, and informed
consent was obtained from each subject.
Figure 2: Description of CKD stage with gender

3. Results

Table 1: Distribution of GFR levels by age

This study estimated the overall prevalence of stages of
chronic kidney disease in Hail Region, KSA, through a
comprehensive epidemiologic survey. The age range for the
study population was from 15 to 101 years with a mean age
of 43 years. Male female ration was 1.03: 1.0. The GFR
estimation was available for 2,946 individuals, among
whom, 278/2946 (9.4%) were found with impaired kidney
function). Of the 278 persons with CKD, 11/2946(0.4%),
16/2946(0.5%), 229/2946(7.8%) and 22/2946 (0.6%) were
estimated for GFR rates of stage V, Stage IV, stage III and
stage IV, respectively, as indicated in fig.1.

Age
<25 years
26-40
41-55
56-70
71+
Total

>+90
547
532
353
171
27
1630

60-89
94
246
322
303
95
1060

30-59
8
20
54
90
57
229

15-29
0
3
3
7
3
16

<15
2
4
2
1
2
11

Total
651
805
734
572
184
2946

Table 1 summarizes the distribution of age by levels GFR.
The levels of GFR decrease with the increase of age and this
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was found to be statistically significant (P < 0.001), as
indicated in Fig 3.

Figure 3: Description of the study population by age and
levels of GFR

4. Discussion
This study shows that CKD prevalence and/or renal function
impairment in the general Saudi population is considerably
high, since there is close homology within Saudi population
in different regions. One of the first steps to improve CKD
management is knowledge about CKD prevalence. To the
best of our knowledge this is the first study that screened a
large section of population, which was preceded by fruitful
pilot study [9,10]. Consequently, there is a lack of data about
the prevalence of CKD and its risk factors in the general
population of the kingdom of Saudi Arabia. Of the few
studies in this context; there was pilot study conducted in
Riyadh comprised 491 (49.9% were males) adults Saudi
nationals. The over-all prevalence of CKD was 5.7% and
5.3% using the MDRD-3 and CKD-EPI glomerular filtration
equations, respectively [11].
There has been a marked rise in the prevalence and
incidence of end stage chronic kidney disease (CKD) in
Saudi Arabia over the last 3 decades. This rise exceeds those
reported from many countries. The enormous and rapid
changes in lifestyle, high population growth, and fast
increase in life expectancy, and massive urbanization that
has occurred over the last 3 decades combined to make the
current CKD status different to what it was. The two major
factors that influence the CKD status are the very high rate
of diabetic nephropathy and shift in age demographics [12].
Hail is a province of Saudi Arabia, located in the north of
the country. It has an area of 103,887 km² and a population
of 527,033 (2004) census). Its capital is Haʾil. The
prevalence of different stages of CKD is high in Hail, which
is relatively similar to those of the western countries with
high prevalence of CKD. In a Swiss cross-sectional study,
About 10% of the patients had a substantially reduced eGFR
of <60 ml/min/1.73 m2[13]. The prevalence of CKD in the
United States adult population was 11% (19.2 million). By

stage, an estimated 5.9 million individuals (3.3%) had stage
1 (persistent albuminuria with a normal GFR), 5.3 million
(3.0%) had stage 2 (persistent albuminuria with a GFR of 60
to 89 mL/min/1.73 m2), 7.6 million (4.3%) had stage 3
(GFR, 30 to 59 mL/min/1.73 m2), 400,000 individuals
(0.2%) had stage 4 (GFR, 15 to 29 mL/min/1.73 m2), and
300,000 individuals (0.2%) had stage 5, or kidney failure
[14]. These similarities in prevalence of CKD between Saudi
population and Western population are attributed to acute
adoption of Western style. The Western-style diet is
characterized by its highly processed and refined foods and
high contents of sugars, salt, and fat and protein from red
meat. It has been recognized as the major contributor to
metabolic disturbances and the development of obesityrelated diseases including type 2 diabetes, hypertension, and
cardiovascular disease. Also, the Western-style diet has been
associated with an increased incidence of chronic kidney
disease (CKD). A combination of dietary factors contributes
to the impairment of renal vascularization, steatosis and
inflammation, hypertension, and impaired renal hormonal
regulation [15].
In the current study the risk for severe stages of CKD is
more among males than females and this was found to be
statistically significant (P > 0.0001). Similar findings were
previously reported, female gender was associated with
slower decline in GFR and better patient and renal survival.
[16,17]. The incidence of end-stage renal disease is
especially high in men, and some studies indicated that
smoking is a risk factor for men only[18]. Nevertheless,
Obesity, smoking, and physical inactivity were associated
significantly with CKD. Men were not more susceptible to
these risk factors than women.
In the present study age was found to be a risk factor in the
development of CKD. Chronic kidney disease (CKD) is
common among the elderly {19}. However, little is known
about how the clinical implications of CKD vary with age.
In a study explored the effect of ageing on renal function
with general population without vascular disease or diabetes,
the median for plasma cystatin C was 0.93 mg/l (60-69 years
old), 1.04 (70-79 years old) and 1.24 (80+ years old). The
difference in mg/l between the 5th and 95th percentile was
0.46, 0.62 and 0.90 for these age groups. Male sex increased
the age effect on plasma cystatin C levels with 0.004
mg/l/year (P = 0.03), adjusted for vascular risk factors.
54.7% (CKD-EPI creatinine) to 73.9% (CKD-EPI cystatin
C) of the 80+ had an eGFR < 60 ml/min/1.73 m2 [20].
However, this study has some limitations, of which is the
cross-sectional setting and the fact that most of the
respondents were older age and those with diabetes and
hypertension. Moreover, the estimation of GFR was based
on creatinine only, which is not enough as a marker for renal
function in older people.

5. Future Scope
The prevalence of CKD is high in all stages. What's
interesting is that this is a first prevalence from a
considerable survey from KSA. Nevertheless, the prevalence
of end-stage renal disease is going up very significantly in
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Saudi, as well as, some risk factors for CKD, such as
hypertension and diabetes, as reported by several studies.
What does that mean? It may mean that many factors are
required to be assessed in these patients. Therefore, it may
be much more complicated than what is indicated in this
study. This means that the future scope and focus should be
on various factors that have possible link with overall
management of CKD, including; prevention, early
identification criteria, treatment, follow up and assessment
of risk factors, such as hypertension, diabetes and others.
In conclusion; A comprehensive strategies to address the
burden of kidney disease in Hail Region are urgently
needed. The most efficient way to reduce the burden of
CKD is to prevent and treat its risk factors. Screening
individuals at high risk for CKD including those with a
history of diabetes mellitus, hypertension, cardiovascular
disease; as well as older people may prevent or delay kidney
failure. Therapeutic treatments can slow progression of
kidney disease as well as manage its complications.
Screening projects are urgently needed in other part of KSA
to evaluate the prevalence of CKD.
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