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Abstract

Background: Chronic kidney disease (CKD) is a prevalent, progressive, and treatable disease. However, lack of enough data about
its prevalence in Iran is a major obstacle for its early detection. In order to determine the prevalence of the disease in the country, it is
necessary to conduct epidemiologic studies especially on populations with ethnic diversity; hence, this study aimed at determining
the prevalence of CKD and its predisposing factors in an adult population aged 15 to 75 years old in Kerman city.
Methods: This cross-sectional study was conducted on 988 adults aged 15 to 75 years in Kerman city, during year 2010. We collected
data on the status of hypertension (HTN) and Diabetes Mellitus (DM) in all participants. Moreover, height, weight, and blood pres-
sure of all participants were measured and a blood sample was taken for laboratory tests. In addition, a morning urine sample was
taken to detect microalbuminuria and measure protein, and creatinine. Patients’ glomerular filtration rate (GFR) was calculated
using modification of diet in renal disease (MDRD) formula, and the stage of the chronic kidney disease (CKD) was determined.
Results: Of all the participants, 58% were female and the mean age (SD) of participants was 45± 16 years. Considering participants’
body mass index (BMI), 37% were overweight and 18% were obese. The prevalence of HTN and DM were 20% and 14%, respectively.
Mean GFR (SD) was 67± 20 mL/min/1.73 m2. Overall, 91% of the participants were affected by some degree of CKD (stage 1:5%; stage 2:
55.1%; stage 3: 30.5%; stage 4: 0.4%). Prevalence of CKD that was defined through GFR < 60 cc/min was 30.9%. The CKD stage was signif-
icantly higher in females, people over 50 years old, overweight or obese individuals, and participants with hypercholesterolemia,
high LDL or HTN (P < 0.05). However, CKD stage had no significant relationship with triglyceride level, HDL level, or DM (P > 0.05).
Conclusions: The findings of the present study showed that 91% of the adult population living in Kerman city was affected by some
degrees of CKD and more than one-third were at stages 3 or 4. Prevalence of CKD that was defined through GFR < 60 cc/min was
30.9%. Since early detection of CKD could help adopt preventive measures and interventions, and prevent disease progression, policy
makers must pay special attention to preventive programs, such as programs for life style modification, and design treatment plans
for different risk factors, such as HTN, DM, and dyslipidemia.
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1. Introduction

Chronic kidney disease (CKD) is a new term, which was
introduced after the recognition of end stage renal disease
(ESRD). In fact, ESRD is the end stage of CKD, which is asso-
ciated with uremic syndrome and has a very poor progno-
sis. Chronic kidney disease is a condition that is character-
ized by the progressive loss of the kidneys’ ability to main-
tain normal levels of protein metabolism products (such
as urea), normal blood pressure, and normal level of hema-
tocrit; it also disturbs the water balance and electrolyte
and acid-base balance. Based on existing definitions, CKD
refers to a structural or functional damage to kidneys that
lasts for more than three months (1). It is calculated based

on the glomerular filteration rate (GFR) rate, and consider-
ing its severity it is divided to stages 1 to 5 (2).

According to epidemiological studies, CKD has become
a common and prevalent disease in the general population
(3). It also has been found that CKD is a risk factor for many
diseases, such as cardiovascular diseases (4), anemia (5),
electrolyte abnormalities (6), bone diseases (7), and cogni-
tive and psychological disorders (8). On the one hand, CKD
progresses over time and its progress leads to new compli-
cations or worsens the effects of previous complications.
On the other hand, it may be possible to take some mea-
sures and alter the progression of the disease and its com-
plications (8, 9). However, because of the hidden nature
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of this disease, it is necessary to screen patients at an early
stage (10, 11). Chronic kidney disease is a situation that can
threaten health, economic, and social aspects of the life of
the patient, their family, and community. Hence, in the re-
cent years, it has received much attention, particularly in
developed countries (2, 12).

Although extensive studies have been conducted in dif-
ferent countries to determine the prevalence of CKD, due
to differences in methods of studies, the results have been
substantially different. The most detailed study ever con-
ducted in this field is the Third national health and nu-
trition examination survey (NHANES III) (13). According
to the mentioned study, 13.1% of the adult population in
the United States ie, about 26.3 million people are affected
by CKD (13). The presence of ethnic and religious minori-
ties, differences in age distribution, and differences in eco-
nomic levels have an impact on the prevalence of CKD (14).
According to previous reports, the prevalence of CKD in
other countries has been diverse. The prevalence of CKD in
the European countries has been reported from 4.2% in the
Netherlands (15) to 24.7% in Iceland (16). The prevalence of
the disease in people of older ages has been reported as up
to 44.9% (17). In Asian countries, the prevalence of the dis-
ease has been 6.6% in Singapore (18), 20.4% in China (19),
and 28.8% in individuals older than 40 years in Japan (20).
In a review study conducted in 2008, the prevalence of CKD
in people 30 years of age and older was 7.2%, while in sub-
jects 64 years of age and older it ranged from 23.4% to 35.8%
(3).

In Iran, various studies have investigated the status of
CKD in the country. The prevalence of CKD in Iran, during
year 2004, was about 108.3 Per Million Population (PMP)
and its incidence was estimated to be 17.35 PMP (21). The
prevalence of CKD in Tehran was estimated to be about
18.9% (22). In addition, its prevalence in the population
aged over 14 years in all provinces was reported to be 12.6%
(23). However, different prevalence rates have been re-
ported by other studies (24-28).

Chronic kidney disease is a common, progressive, and
treatable disease. However, the shortage of information
about the prevalence of this disease in Iran is a major obsta-
cle in pushing health systems and facilities towards early
detection of the disease. It is necessary to conduct stud-
ies, especially on populations with ethnic diversity, to de-
termine the epidemiology of the disease in the country.
Hence, the aim of this study was to determine the preva-
lence of CKD and its risk factors in patients aged 15 to 75
years old in Kerman city.

2. Methods

This cross sectional descriptive study was conducted
during year 2010 in the city of Kerman. The target popu-
lation included people aged 15 to 75 years old, who were
living in the city of Kerman for at least the previous year.
Taking into account a confidence interval of 95% and the
prevalence of CRF in the US, which is 13% (3), the sample size
was calculated as 988 people. The subjects were selected
via the single-stage cluster sampling method, which was
based on postcodes. The most recent postcode list was ob-
tained from the post office and taking into consideration
the population density, a total of 40 postal codes were ran-
domly selected as the cluster heads. Each cluster had a sam-
ple size of 24 people. Trained health coordinators visited
every household in the clusters and invited the subjects to
complete a questionnaire and perform the tests. When a
person did not accept the invitation, the researcher visited
a neighboring home on the right side; this process contin-
ued until the entire cluster sample size of eligible persons
was completed. Moreover, in case, after a face-to-face invi-
tation and two phone calls, a person did not visit the cen-
ter to complete the questionnaire and do the tests, he or
she was substituted with another qualified person selected
from another neighboring home on the right side.

A physician completed a questionnaire for every par-
ticipant; the questionnaire included questions about de-
mographic data (age, gender, education, and marital sta-
tus), hypertension, diabetes, and a family history of hy-
pertension and diabetes. In addition, the physician per-
formed a physical examination to investigate edema in the
body. Height, weight, and blood pressure of all the subjects
was measured and 2 mL of blood sample was taken from
all cases to measure fasting blood sugar (FBS), blood urea
nitrogen (BUN), creatinine (Cr), cholesterol, triglycerides,
low-density lipoprotein (LDL), and high-density lipopro-
tein (HDL). In patients with the Stage 1 kidney failure, the
level of GFR still remained normal, hence the diagnosis of
CKD was possible through the measurement of albumin-
uria in the urine samples. Given that the detection of mi-
croalbuminuria is possible via testing random urine sam-
ples, morning urine samples were taken from all subjects
and the level of protein and creatinine were measured. Fur-
thermore, using the formula of modification of diet in re-
nal disease (MDRD) (GFR (mL/min/1.73 m2) = 186 × (Serum
Cr)-1.154 × (Age)-0.203 × (0.742 if female)), GFR was calculated
for all the subjects (29) and based on the results, people
with abnormal GFR were divided to 5 categories, as follows:

Stages 1: GFR≥ 90 mL/min and persistent albuminuria
Stages 2: GFR 60 - 89 mL/min and persistent albumin-

uria
Stages 3: GFR 30 - 59 mL/min
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Stages 4: GFR 15 - 29 mL/min
Stages 5: GFR< 15 mL/min
Those with GFR ≥ 90 mL/min, yet, without any of the

mentioned risk factors were considered as normal cases
(Stage 0).

Statistical analysis was performed using the SPSS 22
software. Frequency (%) and the mean (Standard Devia-
tion), respectively, were used for describing qualitative and
quantitative variables. Chi-square test was used to com-
pare the frequency of findings in the two genders, age
groups, and different stages of chronic kidney disease. The
significance level was set at P < 0.05.

3. Results

From the total of 988 participants, who took part in this
study, 58% were female. The age range and mean age (SD)
of the subjects were 15 to 85 years old and 45 ± 16 years,
respectively. Half of them had an educational degree be-
low high school diploma and 83% were married (Table 1).
Table 1 also shows the participants’ blood pressure and an-
thropometric characteristics. Considering the body mass
index (BMI), 64 patients (6%) had a BMI lower than 18.5,
383 patients (39%) had normal BMI (18.5 to 25), 362 patients
(37%) were overweight (25 to 30), and 179 patients (18%) were
obese (> 30). According to the results of physical examina-
tion, 304 patients (31%) had 1 + edema and 31 patients (3%)
had 2+ edema. The prevalence of high blood pressure in
mother, father, brother, sister, and children of the partici-
pants was 14%, 34%, 8%, 14%, and 2%, respectively. Moreover,
the prevalence of diabetes in father, mother, brother, sister,
and children of the participants was 8%, 19%, 6%, 11% and 2%,
respectively. Table 2 shows the results of tests performed
for the participants. Table 3 shows the lipid profile and the
prevalence of high blood pressure and diabetes in the par-
ticipants.

The mean (SD) of GFR, which was calculated using the
MDRD formula, was 67± 20 mL/min/1.73 m2. Table 4 shows
the status of chronic kidney disease based on the GFR of the
participants. According to the results, 91% of the studied
population had some degree of chronic kidney disease and
over a third of them were in stages 3 and 4. Prevalence of
CKD, defined through GFR < 60 cc/min, was 30.9%.

Table 5 compares the status of BMI, lipids profile, hy-
pertension, and diabetes between the two genders and be-
tween the two age groups. Overweight and obesity were
significantly more prevalent in females than males; they
were also more prevalent in people older than 50 years of
age than in people 50 years old or younger (P < 0.001).
High cholesterol, high triglycerides, and high LDL were sig-
nificantly higher in females, whereas low HDL was signif-
icantly higher in males (P < 0.05). Moreover, the preva-

Table 1. Demographic and Anthropometric Characteristics and Blood Pressure of
Participantsa

Values

Gender

Male 420 (42)

Female 568 (58)

Age, y

≤ 50 61 (63)

> 50 369 (37)

Education

Lower than diploma 489 (50)

Diploma or upper 499 (50)

Marital status

Married 815 (83)

Single 173 (17)

Weight, kg 70 ± 14

Range 32 - 143

Height, cm 164 ± 10

Range 118 - 195

BMI 25.8 ± 5

Range 14.7 - 54.9

Systolic blood pressure,mmHg 116 ± 20

Range 80 - 200

diastolic blood pressure,mmHg 77 ± 9

Range 40 - 120

aValues are expressed as Mean ± SD or No. (%).

Table 2. Laboratory Test Results

Range Mean± SD

FBS,mg/dL 60 - 367 101 ± 41

BUN,mg/dL 2 - 92 31 ± 10

Creatinine,mg/dL 0.3 - 3.3 1.1 ± 0.2

Cholesterol,mg/dL 26 - 374 193 ± 43

Triglyceride,mg/dL 32 - 750 146 ± 90

LDL,mg/dL 33 - 302 125 ± 34

HDL,mg/dL 21 - 187 40 ± 11

Urine protein,mg/dL 0.02 - 128 44 ± 10

Urine creatinine,mg/dL 0.04 - 1302 1203 ± 127

lence of hypertension was significantly higher in females
(P < 0.05). Nevertheless, the prevalence of diabetes melli-
tus was not different between the males and females (P >
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Table 3. Lipids Profile Status and Prevalence of Hypertension and Diabetes Mellitus

No (%)

High cholesterol, > 200mg/dL 399 (40)

High triglyceride, > 150mg/dL 362 (37)

High LDL, > 130mg/dL 399 (40)

LowHDL, < 40mg/dL inmen, < 50mg/dL inwomen 621 (63)

Hypertension 198 (20)

Diabetes 136 (14)

Table 4. Chronic Kidney Disease Status Based on Glomerular Filtration Rate

Stage No (%)

0 88 (9)

1 49 (5)

2 545 (55.1)

3 301 (30.5)

4 4 (0.4)

0.05). Furthermore, people over 50 years of age had signif-
icantly higher levels of cholesterol, triglycerides, high LDL,
and low HDL; the prevalence of hypertension and diabetes
was also higher in this age group (P < 0.05).

Table 6 compares the relationship between different
stages of chronic kidney disease and gender, age group,
BMI, lipids profile, hypertension, and diabetes. Females
were significantly more commonly found with higher
stages of CKD than males. In addition, CKD stages were sig-
nificantly higher in older people (P < 0.05). Moreover, CKD
stages were significantly higher in obese and overweight
patients than in normal weight and underweight patients
(P < 0.001). People with high cholesterol and high LDL
were significantly at higher stages of CKD (P < 0.05), how-
ever, triglycerides and HDL levels had no significant rela-
tionship with the frequency of different stages of the dis-
ease (P > 0.05). Chronic kidney disease stages were signif-
icantly higher in people with hypertension than in people
with normal blood pressure (P < 0.001), while diabetes had
no significant relationship with the frequency of different
stages of the disease (P > 0.05).

4. Discussion

The findings of this study showed that 91% of patients
aged 15 to 75 years old in Kerman city had some degrees of
CKD and more than a third of them were at stages 3 and 4.
Prevalence of CKD, defined through GFR < 60 cc/min, was
30.9%.

High cholesterol, high triglycerides, and high LDL were
more prevalent in females while low HDL was more preva-
lent in males. Hypertension was more prevalent in fe-
males; however, the prevalence of diabetes was not signif-
icantly different between the two genders. Moreover, high
cholesterol, high triglycerides, high LDL, and low HDL were
higher, hypertension, and diabetes were more prevalent in
individuals older than 50 years of age. The higher stages of
the disease were more prevalent in females than in males
and in individuals aged over 50 years than younger individ-
uals. Overweight or obese individuals, those who had high
cholesterol, high LDL, and hypertension were at higher
stages of the disease. Triglycerides, HDL, and diabetes did
not have a relationship with the prevalence of different
stages of the disease.

So far, many studies have been conducted in various
countries to determine the prevalence of CKD and its pre-
disposing factors. However, because of the utilization of
different methods and sample size, place of residence, ge-
netics, and age, the results have many notable differences.
Nevertheless, according to the reports, the incidence of
CKD in different areas is rising. According to the KEEP study
in America, the prevalence of CKD was estimated 15.6% in
2005 (30). It has been also reported that the prevalence of
CKD stages 1 to 4 in America increased from 10%, in 1988 to
1994, to 13.1% in 1999 to 2004 (31). According to the NHANES
III study, the prevalence of the disease in the adult popu-
lation of the United States was 13.1%; moreover, 1.78% of pa-
tients were in stage 1, 3.24% were in stage 2, 7.69% were in
stage 3, and 0.35% were in stage 4 (13). In Mexico, the preva-
lence of CKD in the population over 18 years of age was 8.5%
(32). According to other studies, the prevalence of CKD was
6.4% in Italy (33), 4.7% in Norway (34), 8.1% in Switzerland
(35), 5.1% in Spain (36), 4.2% in Netherlands (15), and 7.2-
24.7% in Iceland (16).

The prevalence of CKD in Asian countries is reported as
follows: 20.4% in China (19), 6.8% in Thailand (37), 6.6% in
Singapore (18), 5.7% in Saudi Arabia (38), and 11.2% - 12% in
Australia (39, 40). According to a review study by Zhang
and Rothenbacher in 2008, CKD is going to be a common
disease in the general population, however, it has a poor di-
agnosis in different populations, especially in the elderly,
females, and certain ethnic groups (3).

Although there is no exact epidemiologic information
on the prevalence of CKD in Iran, some studies have inves-
tigated the status of CKD in the country. Nafar et al. in
2008 conducted a study and reviewed the data on chronic
diseases registered in 2004, and also reviewed scattered
reports on the status of CKD in Iran. According to their
findings, there were about 700,000 CKD patients in 2004.
It seems that every year 61,000 new cases are added. The
prevalence of CKD in Iran in 2004 was about 108.3 PMP and
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Table 5. Comparison of Body Mass Index Status, Lipids Profile Status, Hypertension and Diabetes Prevalence Between Gender and Age Groups

Gender Age, y

Male (n = 420) Female (n = 528) P Valuea <= 50 (n = 629) > 50 (n = 369) P Valuea

BMI Status

Underweight 35 (8) 29 (5)

< 0.001

55 (9) 9 (2)

< 0.001
Normal 197 (47) 187 (33) 253 (41) 131 (35)

Overweight 148 (35) 215 (38) 214 (34) 149 (41)

Obese 41 (10) 139 (24) 99 (16) 81 (22)

High Cholesterol 145 (35) 254 (45) 0.001 191 (31) 208 (56) < 0.001

High triglyceride 174 (42) 188 (33) 0.007 191 (31) 171 (46) < 0.001

High LDL 144 (35) 255 (45) 0.001 194 (31) 205 (56) < 0.001

LowHDL 383 (91) 238 (42) < 0.001 373 (60) 248 (67) 0.029

Hypertension 70 (17) 128 (33) 0.023 49 (8) 149 (40) < 0.001

Diabetes 52 (12) 84 (15) 0.278 37 (6) 99 (27) < 0.001

a Chi square test.

Table 6. Comparison of Demographic Characteristics, Body Mass Index Status, Lipids Profile Status, Hypertension and Diabetes Prevalence Among Chronic Kidney Disease
Stages

Chronic Kidney Disease Stages P Valuea

Stage 0 Stage 1 - 2 Stage 3 - 4

Gender
Male 13 (3) 292 (70) 115 (27)

< 0.001

Female 10 (2) 303 (58) 228 (40)

Age, y
≤ 50 18 (3) 426 (69) 175 (28)

< 0.001

> 50 5 (1) 196 (53) 168 (46)

BMI Status

Underweight 2 (3) 54 (84) 8 (13)

< 0.001
Normal 10 (3) 269 (70) 104 (27)

Overweight 8 (2) 202 (56) 152 (42)

Obese 3 (2) 97 (54) 79 (44)

Cholesterol
High 4 (1) 231 (58) 164 (41)

< 0.001

Normal 19 (3) 391 (67) 179 (30)

Triglyceride
High 6 (2) 227 (63) 129 (35)

0.536

Normal 17 (3) 395 (63) 214 (34)

LDL
High 3 (1) 238 (60) 158 (39)

0.002

Normal 20 (3) 384 (65) 185 (32)

HDL
Low 13 (2) 405 (65) 203 (33)

0.155

Normal 10 (3) 217 (59) 140 (38)

Blood Pressure
High 3 (2) 95 (48) 100 (50)

< 0.001

Normal 20 (3) 527 (67) 243 (30)

Diabetes
Yes 1 (1) 81 (60) 54 (39)

0.208

No 22 (3) 541 (64) 289 (33)

a Chi square test.

its incidence was 17.35 PMP (21). Safarinejad conducted a
study in 30 provinces of Iran from 2002 to 2005 and evalu-
ated a total of 16 354 individuals older than 14 years of age
with a mean age of 51 years. According to the results of the
mentioned study, 12.6% of the study population was diag-
nosed with CKD, of whom 2.2% were in stage 1, 2.1% were
in stage 2, 7.8% were in stage 3, 0.3% were in stage 4, and
0.2% were in stage 5. In addition, the estimated prevalence

of the disease in the provinces of Kerman and Hormozgan
was 15% to 17% (23). Hosseinpanah et al. during years 1997
to 2000, conducted a cross sectional study on 10 063 peo-
ple over 20 years of age with a mean age of 42 years, who
were living in Tehran. According to the results, the preva-
lence of CKD was about 18.9%. However, the mentioned
study only investigated stages 3, 4, and 5 (22). Ghafari et
al. studied 905 patients with CKD risk factors in Urmia
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and the surrounding villages, and according to their find-
ings the prevalence rates of elevated creatinine and pro-
teinuria were 37.9% and 23.4%, respectively (24). Accord-
ing to the study of Ebrahimi et al. the prevalence of dis-
ease in Isfahan was 4.6% (41). Tohidi et al. conducted a 10-
year prospective cohort study on 3,313 adults aged 20 years
and older, who were not affected by CKD. According to their
findings, the cumulative incidence of CKD in females and
males, respectively, was 285.3 and 132.6 per 10,000 person-
years. They noted that more than 2% of people each year
are diagnosed with CKD (25). Najafi et al. conducted a
study on 1,557 people aged 18 years and older. According to
their results, which were calculated using MDRD formula,
the prevalence of CKD stages 3 to 5 was 8.89%. Consider-
ing the urinary sediment abnormalities, the prevalence of
CKD stages 1 and 2 was 10.63%, while based on macro and
microalbuminuria test the prevalence was 14.53% (26). Ac-
cording to the results of Naghibi et al.’s study, the preva-
lence of CKD (GFR less than 60 mL/min/1.73 m2) in 1 285 in-
dividuals aged 20 to 60 years old in Gonabad was 5.1% (28).
Khajehdehi et al. in 2014 conducted a study on 10 385 peo-
ple in southern part of Iran and found that the prevalence
rates of CKD stages 1, 2, 3, 4, and 5, respectively, were 8.5%,
66.1% 11.4%, 0.1%, and 0.1% (27). The findings of our study
showed that 91% of patients aged 15 to 75 years old in Ker-
man had some degree of CKD and the prevalence of CKD
stages 1, 2, 3, and 4, respectively, were 5%, 55.1%, 30.5%, and
0.4%. Compared with other studies in the country, the re-
sults of our study indicated the high prevalence of CKD in
the city of Kerman. The differences in the study results can
be attributed to the use of different methods, for instance
some studies measure creatinine while other studies mea-
sure GFR; in addition, studies may use different criteria for
CKD or choose different types of study populations. Never-
theless, the prevalence rate obtained in our study is partly
consistent with the rates reported by Khajehdehi et al. in
southern part of Iran (27). However, the prevalence of stage
3 CKD in our study is nearly three times more than the rate
reported by Khajehdehi et al. and Ghaffari et al. Given that
CKD is asymptomatic in its early stages and since it can be
prevented via using some interventions, it is necessary to
take appropriate intervention measures and conduct reg-
ular screening to identify patients at risk and to treat them.

So far, many studies have investigated the risk factors
for CKD (42-46). Our study showed that higher stages of
the disease were more common in females, people over
50 years of age, overweight or obese people, and people
with high cholesterol, high LDL, and hypertension. How-
ever, the disease stages did not have a relationship with
triglycerides, HDL, and diabetes. Stage 2 kidney failure had
the highest prevalence in this sample, which is in agree-
ment with nephrology references. The incidence of higher

stages of CKD in the above-mentioned conditions suggests
that low physical activity is one of the most important
factors for the development of CKD and its higher stages.
Thus, it seems necessary to change lifestyle and treat dif-
ferent risk factors such as hypertension, diabetes, and dys-
lipidemia, to reduce the risk of CKD or improve its symp-
toms. Therefore, it is recommended to design and imple-
ment preventive and curative programs at the community
level, especially in populations with a high prevalence of
disease, such as Kerman; these programs could be part of
primary care. Moreover, further epidemiologic studies on
a regular basis are needed to evaluate the effectiveness of
these measures.

4.1. Conclusions

The findings of this study showed that 91% of patients
aged 15 to 75 years old in Kerman had some degrees of CKD
and more than a third of them were at stages 3 and 4. Preva-
lence of CKD, defined through GFR < 60 cc/min, was 30.9%.

In addition, higher stages of the disease were more
common in females, people over 50 years of age, over-
weight or obese people, and people with high cholesterol,
high LDL, and hypertension. Stage 2 kidney failure had the
highest prevalence in this sample, which is in agreement
with nephrology references. However, the disease stages
did not have a relationship with triglycerides, HDL, and di-
abetes. Because of the high prevalence of CKD, in order
to reduce the risk of CKD or improve its stages, it is neces-
sary to adopt and run preventive and curative programs at
the community level, especially in populations with a high
prevalence of the disease, such as Kerman, to alter people’s
lifestyle and deal with the related risk factors. Further stud-
ies may also be needed to evaluate the effectiveness of the
adopted policies and programs.
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