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Abstract
Background: Chronic kidney disease (CKD) is one of the major global causes of mortality, described as the most
neglected chronic disease. This study aimed to determine the prevalence and determinants of CKD in the setting of
the Shahedieh cohort study in Yazd, Iran.
Methods: This cross-sectional study was conducted on adults in the baseline phase of the Shahedieh cohort study in
Yazd, Iran. In this study, 9781 participants aged 30–73-year-old were investigated. The data used in this study included
demographic and clinical variables and blood samples. Adjusted odds ratios were employed using multivariate logistic regression; meanwhile, population attributable risks for CKD were calculated and reported.
Results: CKD prevalence was 27.5% (95%CI: 26.57–28.34) in all participants, 24% in male, and 30.3% in female.
The results of multivariate logistic regression analysis identified age (OR = 1.89, 95%CI:1.082–1.96), women
(OR = 1.62, 95%CI: 1.45–1.79), BMI ≥ 30 (OR = 1.40,95%CI: 1.20–1.62), diabetes (OR = 1.38, 95%CI: 1.22–1.57),
hypertriglyceridemia(OR = 1.20, 95%CI: 1.01–1.43), history of cardiovascular disease (OR = 1.20, 95%CI: 1.01–1.43),
hypertension (OR = 1.18, 95%CI: 1.04–1.33), smoking (OR = 1.17, 95% CI: 1.02–1.33), LDL ≥ 130 (OR = 1.15, 95%CI: 1.01–
1.31), history of kidney stone (OR = 1.14, 95%CI: 1.01–1.32) and hypercholesterolemia (OR = 1.14, 95%CI: 1.01–1.32) as
risk factors for CKD. Among individual factors, obesity (11.25%), Hypertriglyceridemia (9.21%), LDL ≥ 130 (7.12%) had
the greatest Population-Attributable Fraction, followed by Hypercholesterolemia (5.2%), diabetes (5.05%), smoking
(3.73%) and high blood pressure (2.82%).
Conclusion: The results showed that the main determinants of CKD are potentially modifiable risk factors. Therefore, implementing early detection and screening programs in people at risk as well as preventive measures such as
lifestyle modification programs and risk factors controlling can prevent the disease.
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Introduction
Chronic kidney disease (CKD) is one of the major causes
of mortality worldwide [1, 2]. The number of deaths due
to CKD has increased by 82.3% in the past two decades,
about the third-largest increase among 25 leading causes
of mortality, only second to HIV/AIDS (396%) and diabetes [1, 3]. CKD, as the 27th mortality cause in 1990, rose
to the 18th mortality cause in 2010 [3]. CKD claimed the
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lives of about 1 million in 2013 [4] and 1.2 million in 2017
[5].
Despite global concerns, CKD disproportionately
impacts the developing countries [6], affecting 14.3 and
13.4% of low- and middle-income countries and the
global population, respectively [2]. The WHO projections
indicate that the CKD mortality will steadily increase to
14 deaths in 100,000 general population in 2030 [7].
Currently, the number of patients with an end-stage
renal disease requiring kidney replacement therapy is
estimated globally at 1.4 million with an annual growth
rate of 8% [8]. With an aging population, the sharp rise
in the prevalence of type 2 diabetes and hypertension
augments this growth rate, placing a colossal burden on
health resources [1]. Despite the discovery of new renal
biomarkers for a better clinical diagnosis and understanding of the pathophysiology of different diseases,
about 13.3 million patients develop renal insufficiency
annually, of whom 85% live in developing countries [9].
CKD is defined as an abnormality of kidney structure
or function, present for > 3 months, with health implications and CKD is classified based on cause, glomerular
filtration rate (GFR), and albuminuria categories (CGA).
CKD progression defined based on one or more of the
following items: Decline in GFR category: (≥ 90[G1:
Normal or high], 60–89 [G2: Mildly decreased], 45–59
[G3a: Mildly to moderately decreased], 30–44 [G3b:
Moderately to severely decreased] 15–29[G4: Severely
decreased], < 15 [G5: Kidney failure] ml/min/ 1.73 m2)
[10].
CKD burden is more common in low- and middleincome countries, accounting for about 80% of the total
CKD cases. In a meta-analysis study (2016) on the global
prevalence of chronic kidney disease, this was estimated
at 11.6% in Iran (4.51 to 18.84%) [11]. According to a
study by Moazzeni et al., 2021, in Iran, about 8.4 and 9.3%
of women and men, respectively, develop CKD annually
[12].
Some studies have identified risk factors for CKD
entailing age, sex, ethnicity, family history of CKD, socioeconomic status, metabolic syndrome, urinary albumin
excretion, dyslipidemia, nephrotoxins (NSAIDs, antibiotics, radiological contrast), primary kidney disease,
urinary disorders (obstruction, recurrent urinary tract
infections), cardiovascular disease, diabetes mellitus and
acute kidney disorders (AKD) [13–15].
Considering the high prevalence of CKD and its financial burden, more up-to-date studies are required to
determine the disease status, which will be of benefit in
terms of strategic planning for the prevention and management of CKD [7]. This study aimed to determine the
prevalence and determinants of CKD in the setting of the
Shahedieh cohort study in Yazd, Iran.
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Materials and methods
Study design and population

The present cross-sectional study was conducted using
phase one of an observational prospective cohort study
of the 30–73 years-old population of Shahediyeh, Yazd,
Iran. This was a part of the PERSIAN, Prospective Epidemiological Research Studies in Iran, multicenter
cohort study conducted in 2016 aiming at the evaluation
of non-communicable diseases such as diabetes and its
risk factors. This region was selected due to various factors such as accessibility, lack of migration to other cities, partially homogeneous ethnicity of the residents, and
the cooperation of local people. Comprehensive information regarding the protocol of the PERSIAN cohort study
is provided elsewhere [16]. The study was started on 05
May 2015, and then the enrollment phase was concluded
in Sep 2016. In summary, participants were selected by
multi-stage cluster random sampling after they provided
informed consent. Informed consent for illiterate participants, was obtained from their legally authorized representatives. In the PERSIAN cohort study, blood samples
were taken from eligible participants. Demographic characteristics and lifestyle-related information such as diet
and smoking were assessed through valid questionnaires.
Meanwhile, anthropometric indices and blood pressure
were measured for all participants. All information was
collected via professional interviewers [16].
Data collection

The data of 9978 subjects were collected using questionnaires, clinical examination, urine and blood tests, and
para-clinical tests. The characteristics of the participants
including age, sex, education level, marital status, occupation, anthropometric indices (BMI, waist to hip ratio),
amount of water consumption, history of renal stones,
dyslipidemia, smoking, hypertension, diabetes, and selfreported history of cardiovascular diseases (heart disease and/or stroke) were extracted from Shahediyeh
Cohort Study. A creatinine test results were included in
the study, and those without creatinine test results were
excluded leading to the remaining 9781 subjects with
creatinine test results (Fig. 1).
Measures

Normal weight was specified as BMI less than 25 kg/
m2, overweight by 25 to < 30 kg/m2 and obese as ≥30 kg/
m2 [17]. In this study, high blood pressure is defined as
an SBP ≥140 mmHg or DBP ≥ 90 mmHg, and/or the
consumption of antihypertensive medications. Diabetes was defined as self-reported diabetes or intake of
blood glucose-lowering medications or having an FBS
≥126 mg/dL. Hypercholesterolemia and hypertriglyceridemia were considered as serum total cholesterol (TC)

Dehghani et al. BMC Nephrology

(2022) 23:203

Page 3 of 11

Fig. 1 Study flowchart

and triglyceride of 240 and 200 mg/dl or more or receiving lipid-lowering drugs as The US National Cholesterol
Education Programme Adult Treatment Panel III (NCEP
ATP III), respectively [18]. Furthermore, an LDL level of
≥130 mg/dl was defined as high LDL.
Serum creatinine levels were measured according to
the standard colorimetric Jaffe-Kinetic reaction method
[19]. The estimated glomerular filtration rate (eGFR) was
calculated by the subsequent equation [10]:

smoked at least 100 cigarettes in your entire life?” participants answering “yes” are classified as ever smokers,
and those who answer “no” are classified as never smokers. Ever smokers are then asked a second question: “do
you now smoke cigarettes every day, some days or not at
all?” participants who answer “every day” or “some days”
are classified as current smoker. Likewise, people with a
history of opium and alcohol use were considered to be
exposed to these risk factors [21, 22].

[
][
]
141 min (SCr∕k, 1)a max (SCr∕k, 1)−1.209 0.993Age 1.018 if female 1.159 if black ,
(
)
where SCr is serum creatinine in mg∕dl , k is 0.7 for females and 0.9 for males,
a is − 0.329 for females and − 0.411 for males, min is the minimum of SCr∕k or 1,
and max is the maximum of SCr∕k or 1.5
We defined CKD in this study by one measurement of
serum creatinine and eGFR less than 60 ml/ min/1.73m2
we used Standard National Health Interview Survey
(NHIS) current cigarette smoking variable definition [20].
The first question, asked of all participants, is “have you

Statistical analysis

Data were analyzed using SPSS software (version 20.0).
Qualitative data are presented as numbers and percentages; meanwhile, quantitative data are reported as
mean and standard deviation. Chi-square was applied to
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evaluate the association or difference between qualitative
variables.
Univariate logistic regression analyses were performed
to identify risk factors of CKD. In the subsequent stage,
variables with p ≤ 0.2 were enrolled in the multivariate
logistic backward elimination technique to identify the
involved variables. In this technique, first by entering the
variables in the equation and then based on the fact that
the independent variable that is removed from the equation does not cause a significant increase in the value of R
squared (R2), that variable is removed from the equation.
In the same way, the remaining independent variables are
tested until removing a variable from the equation causes
a significant reduction in R2, in which case the analysis is
completed.
The results were expressed by odds ratios with a 95%
confidence interval. A p-value less than 0.05 was considered statistically significant. The population attributable
risk was estimated using the following formula [23]:

%ARpop =

Pe(OR − 1)
× 100
1 + Pe(OR − 1)

Where OR is the odds ratio of the risk factor calculated
using multivariate logistic regression analysis and, P
 e is
the ratio of the population exposed to the risk factor. 95%
confidence intervals were computed using standard error
estimates for attributable risk [24] using SAS Version 9.1
(SAS Institute, Cary, NC).

Results
In total, 9781 subjects aged 30–73 years were evaluated
in this study, with a mean age of 48.39 ± 9.58 years, and
the sex of participants was equally distributed (p = 0.65).
In terms of education, 31.3% had primary education,
20.1% had diploma and separately 16.6% had illiteracy
and intermediate education, respectively. 95.7% of the
participants were married and 4424 (42.33%) had a job.
The mean BMI and W/H ratio were 28.4 ± 4.87 and
0.93 ± 0.07, respectively. The prevalence of smoking,
opium use, and alcohol consumption were 22.1, 10.9 and
3.8%, respectively. Moreover, the prevalence of hypertension, diabetes, history of renal stone, and history of CVD
and the history of stroke was 20.8, 17.5, 15.9, 7.8, 2.1 and
1.1%, respectively (Table 1).
Mean serum cholesterol, LDL, HDL and TG were
189.72 ± 40.47, 103.90 ± 32.68, 52.71 ± 12.21 and
166.36 ± 10.1.57 mg/dl, respectively. The mean of
blood urea nitrogen (BUN) and creatinine (CR) were
28.08 ± 8.49 and 1.13 ± 0.26 mg/dl, respectively. The
mean of the Glomerular filtration rate (GFR) was
68.66 ± 14.54.
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Besides, the prevalence of CKD was 27.5% (95%CI:
26.57–28.34), in all participants (n = 2685), 24% in male,
and 30.3% in female. The mean age of participants in
the CKD group was higher than in the non-CKD group
(p < 0.0001) (Table 1).
The result of the univariate analysis showed that age,
sex, education, BMI, waist to hip ratio, smoking, diabetes, high blood pressure, opium use, employment status
TG, LDL, HDL, cholesterol and the history of myocardial
infarction, stroke, renal stones and CVD were associated
with CKD in the participants (P < 0.05) (Table 2).
In the next step, all variables but marital status, alcohol
and water consumption were subjected to variable selection in multivariate logistic regression analysis.
According to the results of multivariate analysis, an obese participant has 1.4 times higher odds
of having CKD than a person with a BMI < 25
(OR = 1.40,95%CI:1.20–1.62), a diabetic person has
1.38 times higher odds of having CKD than a person without diabetes (OR = 1.38,95%CI:1.22–1.57), a
person with triglyceride > 200 has 1.23 times higher
odds of having CKD than a person triglyceride < 200
(OR = 1.23,95%CI:1.10–1.26), a person with history of
CVD has 1.20 times higher odds of having CKD than a
person without history of CVD (OR = 1.20,95%CI:1.01–
1.43), a person with hypertension has 1.18 times higher
odds of having CKD than a person without hypertension (OR = 1.18,95%CI:1.04–1.33), a person smoker
has1.17 times higher odds of having CKD than a person
never smokers (OR = 1.17,95% CI: 1.02–1.33), a person
with LDL ≥ 130 has 1.15 times higher odds of having
CKD than with LDL < 130 (OR = 1.15,95%CI:1.01–1.31),
a person with history of kidney stone has 1.14 times
higher odds of having CKD than a person without history of kidney stone (OR = 1.14,95%CI:1.01–1.32) and a
person with cholesterol level ≥ 240 has1.14 times higher
odds of having CKD than with cholesterol level < 240
(OR = 1.14,95%CI:1.01–1.32) (Table 3).
The population attributable risk for modifiable risk
factors of CKD were BMI ≥ 30 (PAF11.25, 95%CI:
5.96–16.43), Hypertriglyceridemia (PAF 9.21, 95%CI:
4.22–10.29), Low Density Lipoprotein (PAF7.12, 95%CI:
0.56–14.02), Hypercholesterolemia (PAF 5.2, 95%CI:
0.34–9.89), Diabetes (PAF5.05, 95%CI: 2.99–7.39), Smoking (PAF 3.73, 95%CI:0.45–7), High blood pressure (PAF
2.82, 95%CI: 0.64–5.04), History of renal stones (PAF
2.02, 95%CI: 1.02–4.22) and the history of CVD (PAF
1.19, 95%CI: 0.06–2.52) (Fig. 2).

Discussion
The results of this study showed that CKD prevalence
was 27.5% in the 30–73-year-old population of Yazd, 24%
in men and 30.3% in women. Female sex, older age, BMI,
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Table 1 Frequency of study variables based on CKD Status on adult Shahedieh residents aged 30–73 years
Variable

Category

Total (N = 9781)

CKD Status

P-value

CKD (N = 2685)

Non-CKD (N = 7096)

Age (yr), mean (SD)

–

48.39(9.58)

54.09(9.42)

46.30(8.073)

< 0.0001*

waist-to-hip ratio, mean (SD)

–

0.93(0.07)

0.94(0.07)

0.092(0.06)

< 0.0001*

Sex, frequency (percent)

Male

4921(50.3)

1186(44.2)

3735(52.6)

< 0.0001**

Female

4860(49.7)

1499(55.8)

3361(47.4)

Illiterate

1619(16.6)

744(27.7)

875(12.3)

Primary

3063(31.3)

904(33.6)

2159(30.4)

Level of Education, frequency (percent)

BMI, frequency (percent)

marital status, frequency (percent)

Smoking, frequency (percent)
Employed, frequency (percent)
Diabetes, frequency (percent)
High blood pressure, frequency (percent)
history of CVD, frequency (percent)
History of myocardial infarction, frequency (percent)
History of stroke, frequency (percent)
History of renal stones, frequency (percent)
Opium consumption, frequency (percent)
Alcohol consumption, frequency (percent)
TG, frequency (percent)

Intermediate

1620(16.6)

344(12.8)

1276 (18)

Diploma

1968(20.1)

384(14.3)

1584(22.3)

Associate Degree

378(3.9)

95(3.5)

283(4)

Bachelor

936(9.6)

174(6.5)

762(10.7)

Master’s and higher

197(2.0)

40(1.4)

157(2.2)

< 25

2355 (24)

513(19)

1798(25.3)

25–29.9

4086(42)

1148 (43)

3052(43)

≥30

3340(34)

1024 (38)

2246(31.7)

Not married

37(0.4)

8(.3)

26(.4)

Married

9358(95.7)

2507(93.3)

6861(96.7)

Widow

339(3.4)

155(5.8)

180(2.5)

Divorced

47(0.5)

15(.6)

29(.4)

Yes

2210(22.6)

540(20.1)

1670(23.6)

NO

7571(77.4)

2145(79.9)

5426(76.4)

Yes

4424(42.3)

857(32)

3567(50.3)

NO

5357(57.7)

1828(68)

3529(49.7)

Yes

1781(17.5)

735(27.4)

1046 (14)

NO

8000(82.5)

1950(70.7)

6050(85.2)

Yes

2071(20.8)

898(33.5)

1173(16.5)

NO

7710(79.2)

1787(66.5)

5923(83.5)

Yes

783(7.8)

349(13)

434(6.1)

NO

8998(92.2)

2336(87)

6662(93.9)

Yes

213(2.1)

88(3.3)

125(1.8)

NO

9568(97.9)

2597(96.7)

6971(98.2)

Yes

110(1.1)

56(2.1)

54(.8)

NO

9671(98.9)

2629(97.9)

7042(99.2)

Yes

1583(16.2)

518(19.3)

1065 (15)

NO

8198(83.8)

2167(80.7)

6031(85)

Yes

1040(10.6)

233(8.7)

807(11.4)

NO

8741(89.4)

2452(91.3)

6289(88.6)

Yes

366(3.8)

93(3.5)

273(3.8)

NO

9415(96.2)

2592(96.5)

6823(96.2.)

≥200

< 200
LDL, frequency (percent)
HDL, frequency (percent)
Chol, frequency (percent)

1424 (53)

3132(44.1)

1261 (47)

3964(55.9)

5156(52.7)

1528(56.9)

3628(51.1)

< 130

4625(47.3)

1157(43.1)

3468(48.9)

< 35

574(5.9)

136(5.1)

438(6.2)

≥35

9207(94.1)

2549(94.9)

6658(93.8)

3602(36.9)

1167(43.5)

2435(34.3)

6179(63.1)

1518(56.5)

4661(65.7)

≥130

≥240

< 240
Water consumption per day, frequency (percent)

4556(46.6)
5225(53.4)

8 glass >

9503(97.1)

2617(97.5)

6886(97)

> 8 glass

278(2.9)

68(2.5)

210(3)

< 0.0001**

< 0.0001**

< 0.0001**

< 0.0001**
< 0.0001**
< 0.0001**
< 0.0001**
< 0.001**
< 0.0001**
< 0.0001**
< 0.0001**
< 0.0001**
0.353**
< 0.0001**
< 0.0001**
< 0.0001**
< 0.0001**
0.523**

LDL low-density lipoproteins, HDL high-density lipoprotein, TG Triglyceride, Cholesterol (Chol), BMI Body mass index, CVD cardiovascular diseases, SD Standard
Deviation
*

independent t-test

**

chi-squared test, significance level < 0.05
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Table 2 The risk factors could predict CKD by uni-variate logistic regression
Variable

Category

B Coefficient

Crude Odds Ratio (OR) (95%CI)

P-value

Age (yr)

–

0.089

1.09(1.08–1.11)

< 0.0001

waist-to-hip ratio

–

1.06

2.89(2.004–4.39)

< 0.0001

Sex, Male/ Female

–

0.34

1.40(1.28–1.53)

< 0.0001

Level of Education

Illiterate

–

Ref

–

Primary
Intermediate
Diploma
Associate Degree
Bachelor
Master’s and higher
BMI

marital status

−1.25

−0.92

−1.31

−1.23

0.49(0.43–0.55)

< 0.0001

0.31(0.27–0.37)

< 0.0001

0.28(0.24–0.33)

< 0.0001

0.39(0.30–0.50)

< 0.0001

0.26(0.22–0.32)

< 0.0001

0.29(.20–0.42)

< 0.0001

< 25

–

Ref

–

25–29.9

0.27

1.32(1.17–1.48)

< 0.0001

≥30

Not married
Married
Widow

Smoking Yes/No

−0.70

−1.14

0.46

1.59(1.41–1.80)

< 0.0001

–

Ref

–

−0.519

−0.348

0.595(.217–1.63

0.313

0.706(.378–1.32)

0.276

Divorced

0.510

1.665(.861–3.219)

0.13

–

0.169

1.184(1.061–1.322)

.003

Employed No/Yes

–

0.778

2.177(1.980–2.392)

< 0.0001

Diabetes Yes/No

–

0.589

1.802(1.615–2.011)

< 0.0001

High blood pressure Yes/No

–

0.967

2.629(2.373–2.913)

< 0.0001

History of CVD Yes/No

–

0.856

2.353(2.026–2.733)

< 0.0001

History of myocardial infarction Yes/No

–

0.667

1.948(1.475–2.573)

< 0.0001

History of stroke Yes/No

–

1.076

2.934(2.002–4.299)

< 0.0001

History of renal stones Yes/No

–

0.326

1.386(1.233–1.557)

< 0.0001

Opium consumption Yes/No

–

−0.306

0.736(.632–.858)

< 0.0001

Alcohol consumption Yes/No

–

TG

≥200

< 200

–

Ref

–

LDL

≥130

0.354

1.42(1.27–1.58)

< 0.0001

HDL

< 35

Chol

> 240
< 240

–

Ref

–

Water consumption per day

8 glass >

0.159

1.17(0.88–1.54)

0.260

> 8 glass

–

Ref

–

< 130
≥35

−0.114

0.357

–

0.893(.702–1.134)

0.353

1.429(1.307–1.562)

< 0.0001

Ref

–

1.23(1.012–1.50)

0.038

–

Ref

–

0.386

1.42(1.34–1.611)

< 0.0001

OR Odds Ratio, “- “Not applicable, LDL low-density lipoproteins, HDL high-density lipoprotein, TG Triglyceride, Chol Cholesterol, BMI Body mass index, CVD
cardiovascular diseases, Ref Reference group, significance level < 0.05

diabetes, hypertriglyceridemia, hypertension, smoking,
LDL ≥ 130, hypercholesterolemia and the history of kidney stone, as well as CVD, were all pertinent to CKD.
In a cross-sectional study, Safarinejad et al. reported
that CKD prevalence was 12.6% among 17,000 adults
≥14 years old, selected from 2002 to 2005 [25]. Najafi
et al. reported that CKD prevalence among adults
18 years and older in Golestan based on GFR was 4.6%
In 2008 [26], in their subsequent report, based on GFR

and albuminuria, it increased to 8.89% [27]. Naqibi
et al. reported a prevalence of 5.1% in Gonbad in 2012
[28]. According to eGFR, CKD prevalence was reported
about 16.6% in a study in Shiraz, Iran (2019) [29]. In the
Golestan cohort study (as the largest cohort in Iran and
the Middle East) by Sepandloo et al. (2017), CKD prevalence was estimated at 23.7% (26.6% in women and 20.6%
in men) [19]. Our estimates indicated a higher prevalence
compared to previous reports. However, no significant
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Table 3 The risk factors could predict CKD by multivariate logistic regression analysis
Variable

Category

B Coefficient

Adjusted OR (95%CI)

P-value

Age (yr)

–

0.085

1.89(1.082–1.096)

< 0.0001

waist-to-hip ratio

–

0.175

1.20(1.01–1.53)

0.046

Smoking, Yes/No

–

0.157

1.17(1.02–1.33)

0.021

Employed, No/Yes

–

0.101

1.10(1.04–1.17)

0.001

Sex, Male/ Female

–

.482

1.62 (1.45–1.79)

< 0.0001

Diabetes, Yes/No

–

0.326

1.38(1.22–1.57)

< 0.0001

High blood pressure Yes/No

–

0 .168

1.18(1.04–1.33)

0.008

History of CVD Yes/No

–

.188

1.2(1.01–1.43)

.036

History of renal stones Yes/No

–

0.182

1.14(1.07–1.30)

0.039

Hypertriglyceridemia

≥200

0.209

1.23(1.10–1.26)

< 0.0001

< 200

–

Ref

–

Hypercholesterolemia

≥240

0.150

1.16(1.01–1.32)

.028

< 240

–

Ref

–

Low Density Lipoprotein (LDL)

≥130

.144

1.15(1.011–1.319)

.034

< 130

–

Ref

–

BMI

< 25

–

Ref

–

25–29.9

0.200

1.22(1.06–1.40)

0.005

≥30

0.388

1.40(1.20–1.62)

< 0.0001

OR Odds Ratio, BMI Body mass index, CVD cardiovascular diseases, “- “Not applicable, Ref Reference group, significance level < 0.05

Fig. 2 Population attributable fraction and 95% confidence intervals of CKD due to modifiable risk factors

conclusions can be drawn regarding CKD prevalence in
Iran, because previous studies in variable environments
have been performed on participants in the variable age
range. Our estimates are relatively higher than similar

reports among adults in American and European countries [30, 31]. Of note, the mean age of participants in
this study was 48 years, and apparently, the mean eGFR
in this group would be lower than in younger age ones.
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In addition, the relatively high prevalence of CKD in
Yazd could be due to the high prevalence of hypertension
(20.8%), diabetes (17.5%), overweight (41.9%) and obesity
(34.5%) in this area.
Glomerular filtration rate (GFR) has been shown to
decline with age after maturity [32]. The multivariate
analysis results demonstrated that CKD chance elevates
by 1.89 with 1 year aging, which was consistent with
previous studies indicating an increase in the odds of
CKD with age [2, 19, 33]. Poggio et al, in the study of
1057 healthy subjects, showed, GFR declined by 4 mL/
min/1.73 m2 per decade up to the age of 45 years, and
8 mL/min/1.73 m2 per decade thereafter [34]. Blake et al
in one study showed the decline in GFR with age was
nonlinear, getting steeper with age [35].
Other result of this study showed that a male participant has 1.62 times higher odds of having CKD
than female. Most of the studies have reported higher
odds of CKD in women [2, 19, 33, 36, 37]. One study
(2019) reported that the male sex was associated with
a reduced eGFR mean [38]. In addition, sex differences can be related to sex hormones and specific sex
genetics [39].
We found a strong association between BMI, waist-tohip ratio and CKD. This finding was similar to the results
of the Golestan cohort study (as the largest cohort in Iran
and the Middle East) conducted in 2017 [19]. Furthermore, Wang et al. showed that overweighting and obesity without metabolic abnormality are accompanied by
a higher risk of incident CKD compared with those with
normal body weight and devoid of metabolic abnormality
[40]. These findings may have imperative implications for
clinical performance and public health, and it has been
suggested that preventing weight gain is as pivotal as
reducing current weight [41].
In the present study, CKD had a significant association with diabetes, and a diabetic person has 1.38 times
higher odds of having CKD than a person without diabetes. Diabetic patients are at risk for renal injuries due
to reduced renal reserve [42]. Compared to previous
studies on this subject, there are several plausible explanations for the elevation of CKD incidence among the
diabetic population of Iran. First, about 50 and 30% of
the Iranian diabetic population had achieved treatment
goals for hyperglycemia and hypertension, respectively
[43]. In fact, many patients with DM were poorly monitored, which may help the increase of diabetes complications, such as CKD. Second, unhealthy diets [44], more
particularly, high salt intake [45], are prevalent among
the Iranian population and are speculated as a risk factor
for CKD [46]. Third, it has been reported that urbanization factors are associated with chronic kidney disease
[45]. Since, the study population is limited to Yazd city,
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the higher CKD incidence in our study can be explained
to some extent.
Hypertension is common in patients with CKD [47].
The prevalence ranges from 60 to 90%, depending on
the stage of CKD and its cause [48]. This study’s results
showed that hypertension prevalence in CKD patients
was 33.4%, and a person with hypertension (having a
blood pressure of BP ≥140/90 mmHg or taking antihypertensive drugs) has 1.18 times higher odds of having
CKD than a person without hypertension. In some previous cohort studies on diabetic populations, hypertension
was an independent predictor of CKD [2, 19, 29–31, 49].
The mechanisms of hypertension in CKD include volume overload, sympathetic overactivity, salt retention,
endothelial dysfunction, and alterations in hormonal systems that regulate blood pressure (BP) [47]. Kokubo et al.
have shown that high blood pressure increases the incidence of CVD in people with CKD more than in patients
with normal kidney function [50]. CKD, in turn, even in
its early stages, can eventuate in high blood pressure and
an elevated risk of CVD. The association between CKD
and CVD has been extensively demonstrated in previous studies [51–53]. CKD shares risk factors with CVD
such as smoking, overweight status, high blood pressure,
diabetes, hyperglycemia and elevated cholesterol. Further
studies are demanded to the profound perception of risk
factors for CVD in cases with CKD, which is likely to be
accompanied by the development of preventive and therapeutic strategies to diminish life-threatening complications and high mortality in individuals affected by CKD
[54, 55].
The effect of a kidney stone on its dysfunction has
not been widely considered in epidemiological studies.
CKD is more prevalent in patients with kidney stones.
About 10 to 15% of these patients will eventually develop
chronic kidney failure [56]. This study’s results showed
that having a history of kidney stones is likely to elevate
the risk of chronic kidney disease by 14%. A cohort study
(2015) [57] and a meta-analysis study (2017) [58] showed
that a positive history of kidney stones increased the risk
of CKD by 29 and 47%, respectively.
The present study showed that the odds of having CKD
were 1.23 and 1.14 times higher in participants with
hypertriglyceridemia and hypercholesterolemia than
healthy individuals, respectively. One study found that
the association between hypertriglyceridemia and CKD
[59]. In another study, a significant correlation was found
between high LDL and cholesterol levels and CKD [60].
In the present study, we did not find any association
between the amount of daily water intake and CKD.
Optimal daily water intake to impede chronic kidney disease (CKD) progression is unknown. In a study in 2021,
Wagner et al. showed that the relation between plain
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water intake and progression to kidney failure might be
U-shaped. Low and high intake may not have merits for
CKD [61]. Clark et al. in a pilot randomized controlled
trial reported that there were no significant changes in
urine, serum osmolality or electrolyte concentrations,
or eGFR between two groups of receiving adjusted water
intake and control groups [62]. However, some studies found a significant association between water intake
and CKD [2, 63], in which high water intake was considered as a protective factor against CKD compared to low
water intake [2, 64].
The present study found no association between CKD
and education level or marital status, which was in
accordance with previous studies [2, 29]. Even so, the
Golestan Cohort Study found an indirect association
between CKD and education level [2, 19].

to improve its prognosis and impede mortality and unnecessary financial burdens associated with kidney failure.

Strengths and limitations

Funding
No funding was used for this research.

This was the study to be conducted on CKD prevalence
and its associated risk factors on a large sample size of
Iranian adults using standardized measurement procedures as well as an extensive range of potential risk
factors.
Apart from the above-mentioned strengths, there were
some limitations in our study. First, although the study
sample is based on population, but apparently does not
represent the whole country and includes most of the
Fars community in Iran in specific time. Second, it is
impossible to show a causal relationship by virtue of the
fact that this was a cross-sectional study. Therefore, more
prospective studies are demanded in this area. Third,
chronic kidney disease was defined based on a creatinine
test, and we did not repeat the test 3 months later. Fourth,
due to the lack of serum uric acid results and information
on socioeconomic factors, these two variables were not
studied.

Conclusion
The results showed that the main risk factors of CKD are
potentially modifiable ones. It is possible to deter CKD
occurrence to some extent through lowering the lipid levels, controlling blood pressure and blood sugar in diabetic
and hypertensive patients. Since CKD prevalence elevates
with age, screening for CKD among individuals more than
50 years is suggested to be integrated into the primary
healthcare system. This strategy, in turn, leads to diagnosing the disease in early stages to prevent progression to
kidney failure and kidney replacement therapy. Therefore,
it necessitates making decisions to promote the knowledge
and awareness of health staff as well as the general population regarding early diagnosis and the prevention of CKD
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