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Introduction. Chronic kidney disease (CKD) is an important health
problem in Iran, with an increasing prevalence rate. Knowledge
about the prevalence and risk factors of this disease in different
health jurisdictions can help in planning to control this condition.
Materials and Methods. In this cross-sectional study, 1285
individuals aged between 20 and 60 years old were recruited.
Participants were selected from the general population residing in
Gonabad, Iran, via simple random sampling in 2012. Demographic
data were collected. Urine and blood test were performed, and the
glomerular filtration rate was estimated based on the simplified
Modification of Diet in Renal Disease equation.

Results. Sixty-five participants (5.1%) had CKD (5.1% men and
5% women; P = .90). The mean age was significantly higher in
the CKD group (P =.001). Hypertension and diabetes mellitus
were significantly more prevalent among the participants with
CKD than those without CKD (P < .001 for both). Proteinuria was
significantly associated with CKD, whereas a history of urinary
tract infection, a history of nephrolithiasis, smoking, serum uric
acid level, lipid profile, and blood glucose level were not.
Conclusions. Chronic kidney disease has a high prevalence rate
in this part of Iran. We suggest further studies in other parts of
our country for the better estimation of the prevalence of CKD in
Iran and for better planning to prevent and treat this condition.
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Chronic Kidney Disease (CKD) is one of the
most important diseases with increasing prevalence
worldwide and in Iran.'® It is a major risk factor

for cardiovascular diseases, and also it is a reason
for mortality with increasing prevalence in almost
all populations all over the world.”® Many patients
with CKD reach a state that is called end-stage renal
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disease, in which the surviving is impossible unless
with renal replacement therapy.>® The definition
and guidelines for classification of CKD were
introduced by the National Kidney Foundation’s
Kidney Disease Outcomes Quality Initiative in
2002, and were subsequently adopted with minor
modifications by the international guideline group
Kidney Disease Improving Global Outcomes in
2004.°M These CKD guidelines shifted the concept
of kidney disease from that of an uncommon
life-threatening condition requiring care by
nephrologists to that of a common condition with
a range of severity meriting attention by general
internists, and demanding strategies for prevention,
early detection, and management.

The guidelines had a major effect on clinical
practice, research, and public health, but also
generated substantial controversy. Patients with
end-stage renal disease use a disproportionate
share of health care resources.(11, 102) The total
cost of the end-stage renal disease program in
the United States was approximately US $ 39.46
billion in 2008. Medicare costs per person per year
were nearly US $ 66 000 overall, ranging from US
$ 26 668 for transplant patients to US $ 77 506 for
those receiving hemodialysis therapy.!? In Iran, the
cost of kidney transplantation without the costs of
rehospitalization, which sometimes is equal to or
exceeds surgery costs itself, is near US $ 10 000."
Costs associated with each session of hemodialysis,
excluding surgical setup, were estimated at US
$ 80 (US $ 12 500 annually) in Iran. On the other
hand, recognition of CKD in its early stages can
improve the patients’ condition and save the cost
of CKD care.!

Some evidence suggests that CKD is not well
recognized. Based upon findings from the National
Health and Nutrition Examination Survey, for
example, awareness of kidney disease in the
United States population is low, particularly
among certain patient subsets."” It was reported
that self-awareness about the disease is about
40.5%, 29.3%, 22%, and 44.5% in stages 1, 2, 3 and
4, respectively. Non-Hispanic blacks, men, and
those with hypertension were less likely to know
that they had some degrees of kidney disease. A
similar lack of awareness was noted in a second
study based on the National Health and Nutrition
Examination Survey data. In this study, women
were much less likely to be aware about their
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decreased kidney function. This was thought to
be due to the misinterpretation of clinicians of a
“normal” serum creatinine concentration.

Patients who are at risk of developing CKD
should be screened with both urine and blood
tests for proteinuria and creatinine, respectively, to
estimate glomerular filtration rate (GFR). Patients
who are at risk of glomerulonephritis should be
screened for hematuria by urinalysis.” Because of
the relatively low prevalence of CKD in the United
States, massive screening in the general population
is not recommended.'®?° Such screening, however,
would almost certainly detect individuals who
have no identified risk factors but are at risk for
progression to end-stage renal disease.?'*

In Iran, there are studies about the prevalence
and other epidemiologic aspects of CKD, but none
of them were conducted in the northeast of Iran.?%
We designed a study to determine the prevalence
of CKD and its related risk factors in individuals
aged 20 to 60 years old in Gonabad, northeast of
Iran, in 2012.

This cross-sectional study was conducted in
Gonabad, a city located in the northeast of Iran,
in Razavi Khorasan Province. According to the
last population census in 2011, its population is
80 783. Three centers in this city provide healthcare
services to all residents.?’ Each health center was
considered as a separate stratum. By using stratified
simple random sampling, individuals from the
communities served by each center were selected
proportioned to each stratum. After phone calls
and describing the study, a total number of 1285
individuals enrolled in this survey. Inclusion
criterion was an age between 20 years 60 years. The
presence of acute kidney injury was considered as
an exclusion criterion. This study complied with
the Declaration of Helsinki and was approved
by the local Ethics Committee. Written Informed
consent was obtained from all participants.

The participants referred to their assigned center.
Demographic information including age, sex, and
educational status were collected. Laboratory tests
were performed, including urinalysis, blood urea
nitrogen, serum creatinine (by the Jaffe method),
serum uric acid, fasting blood glucose, and serum
levels of total cholesterol, high-density lipoprotein
cholesterol, low-density lipoprotein cholesterol,



and triglyceride. Height, body weight, and
blood pressure were also measured. Glomerular
filtration rate was estimated using the simplified
Modification of Diet in Renal Disease (MDRD)
equation, as below®:

186 x (serum creatinine [mg/dL])!!* x (age
[years])®?® x 1.212 (if African-American) x 0.742
(if female)

A GFR less than 60 mL/min/1.73 m? was
considered CKD.

The SPSS software (Statistical Package for the
Social Sciences, version 11.5, SPSS Inc, Chicago,
I11, USA) was used for all statistical analyses.
Normality of distributions was assessed with
the Kolmogorov-Smirnov test. The ¢ test and the
Mann-Whitney test were applied to comparisons of
normally distributed and skewed data, respectively.
To examine the association between categorical
data, the chi-square and the Fisher exact tests were
used, where appropriate.

A total of 1285 individuals participated in this
study. Among those, 760 (59%) were women and 525
(41%) were men. The mean age of the participants
was 41.9 + 11.6 years, and on average, the women
were 2 years older than the men (P = .001).

Among all of the participants, 65 (5.1%) had
CKD. While the age ranges were comparable
between the CKD and non-CKD groups (21 to 60
years versus 20 to 60 years, respectively), the mean
age was significantly higher in the CKD group
(P =.001; Table 1).

Hypertension was significantly more frequent

Table 1. Demographic and Clinical Characteristics of Participants®
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among the participants with CKD than those without
CKD (P < .001); both systolic and diastolic blood
pressure measurements were higher on average
in this group. The systolic blood pressure ranged
from 100 mm Hg to 180 mm Hg in the CKD group
80 mm Hg to 180 mmHg in the non-CKD group.
The diastolic blood pressure ranged from 70 mm
Hg to 100 mm Hg versus 50 mm Hg to 100 mm
Hg in the CKD and non-CKD groups, respectively.
Chronic kidney disease was present in 15% of
hypertensive patients, whereas it was present 2.7%
of the participants with normal blood pressure.

Diabetes mellitus was also more prevalent among
those with CKD (Table 1). Chronic kidney disease
was present in 8.8% of diabetic patients, while it
was present in 4.2% of the nondiabetic participants.

Eight percent of the participants with a history of
urinary tract infection had CKD, but 4.5% of those
without a history of urinary tract infection were
screened positive for CKD. Among individuals
with a history of nephrolithiasis, 3 (6.3%) had
CKD and 45 (93.7%) did not, while among those
without a history of nephrolithiasis, 40 (4.8%) had
CKD and 796 (95.2%) did not (P = .50; Table 1).

Serum creatinine level ranged from 1.1 mg/
dL to 10.0 mg/dL in the CKD group. Other than
serum creatinine and blood urea nitrogen levels,
none of the blood tests showed a significantly
different level in the CKD group as compared
with the non-CKD group (Table 2). Among 1194
persons whose dipstick tests were negative for
proteinuria, 45 (3.8%) had CKD, whereas this was
22% in those with proteinuria (Table 2).

Participants Groups

Characteristics (nC=KGDS) (r‘:‘ o:;(;l;g)) P
Sex

Male 27 (42) 498 (41)

Female 38 (58) 722 (59) .90
Mean age, y 48.1+£9.2 46.1+11.7 <.001
Diabetes mellitus 9 (14) 93 (7) .04
Hypertension 22 (34) 125 (10) <.001
Mean systolic blood pressure, mm Hg 131.8 £ 20 118.7 £+ 14.3 <.001
Mean diastolic blood pressure, mm Hg 82.12+7.5 744 +£9.7 <.001
History of urinary tract infection 7 (10) 81 (6) .18
History of nephrolithiasis 3(4) 45 (3) .50
Smoking 4 (6) 38 (3) 13

*values are mean + standard deviation for age and blood pressure and frequency (percentage) for all other variables.
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Table 2. Laboratory Findings of Participants*

Participants Groups

Laboratory Tests CKD Non-CKD P

Fasting blood glucose, mg/dL 110.5 +50.3 100.4 £ 35.1 12
Blood urea nitrogen, mg/dL 20.2+8.9 141+4.4 <.001
Serum creatinine, mg/dL 9.0+2.0 19+17 <.001
Serum uric acid, mg/dL 48+2.1 46+1.5 .54
Serum Lipid profile

Serum triglyceride, mg/dL 165.8 £ 73.1 146.9 £ 96.7 12

Serum total cholesterol, mg/dL 193.9 +52.9 190.9 £ 41.5 .65

High-density lipoprotein, mg/dL 40.2+225 38.7£18.5 .52

Low-density lipoprotein, mg/dL 121.7 £ 53.2 123.6 £ 34.2 .66

Positive dyslipidemia 53 (81.5) 869 (71.2) .07
Positive proteinuria 20 (22.0) 71 (5.8) <.001

*values are mean + standard deviation for all except for positive dyslipidemia and proteinuria, which are frequency (percentage).

Prevalence of CKD has been reported to vary
in between studies. In our study, as mentioned
above, the prevalence of CKD was 5.1%. In
different studies in Iran, this prevalence was
between 4.6% and 37.9%. Najafi and colleagues in
Golestan Province and Barahimi and colleagues in
Isfahan Province detected the prevalence of 4.6%
and 4.7%, respectively.?*?® On the other hand,
Ghaffari and coworkers reported a prevalence of
37.9% in Urmia in West Azerbaijan in Iran.?* The
prevalence of CKD in Fars province was reported
to be 11.6% in year.?'. One of the probable causes
of differences in these results is the difference in
the method of measuring the serum creatinine
level. For example in our study, the Jaffe method
was used for measuring it.

The other probable cause might be due to
difference in the way of determining GFR. In some
studies, inulin clearance or diethylene triamine
pentaacetic acid clearance are the measuring
methods for GFR estimation, while in some studies
measuring of serum creatinine alone is used. The
Cockroft-Gault equation is used for estimating
GFR in some studies and the MDRD methods are
applied in other ones.?*? As mentioned above, in
the current study, we used the MDRD method for
calculating GFR. In Ghaffari and colleagues’ study,
elevated serum creatinine was the only criteria for
determining CKD and GFR was not estimated at all;
therefore, comparison of their reported prevalence
of 37.9% in that part of Iran with the other figures
is not possible.?* Reports from Golestan and Isfahan
provinces used the MDRD method and their results
were relatively similar.??
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Variations in the populations’ characteristics
would be the other reason for differences between
our result and what Ghaffari and colleagues
reported. They studied the high-risk groups (such
as diabetic and hypertensive patients), while our
sample came from the general population. The
prevalence of CKD in a study by Mahdavi-Mazdeh
and colleagues? was 6.5%, whereas both studies
used the MDRD method. It would be because of
the differences in populations too; The latter was
on male taxi drivers in Tehran.?*? In our study,
there were no significant differences between men
and women, while in most of the abovementioned
studies, the prevalence of CKD was higher in

women.2326:28

Overall, it seems that CKD is a common health
problem in Iran, but further studies in other parts
of this country is recommended for the better
estimation of CKD prevalence. This study shows
the importance of screening for CKD. Greater
attention to risk factors and underlying diseases
should be placed high on the agenda.

The Social Development and Health Promotion
Research Center of Gonabad University of Medical
Sciences financially supported this project.

None declared.

1. Nafar M, Mousavi SM, Mahdavi-Mazdeh M, et al. Burden



10.

1

12.

13.

14.

15.

16.

17.

18

of chronic kidney disease in Iran: a screening program is
of essential need. Iran J Kidney Dis. 2008;2:183-92.

. Eknoyan G, Lameire N, Barsoum R, et al. The burden of

kidney disease: improving global outcomes. Kidney Int.
2004;66:1310-4.

. Aghighi M, Mahdavi-Mazdeh M, Zamyadi M, Heidary

Rouchi A, Rajolani H, Nourozi S. Changing epidemiology
of end-stage renal disease in last 10 years in Iran. Iran J
Kidney Dis. 2009;3:192-6.

. Hakemi MS. Chronic kidney disease epidemiology. Iran J

Kidney Dis. 2014;8:261-2.

. James MT, Hemmelgarn BR, Tonelli M. Early recognition

and prevention of chronic kidney disease. Lancet.
2010;375:1296-309.

. Assady S RR, Rubinger D. Near and Middle East. In:

Tall MW CG, Marsden PA, Skorecki K, Yu ASL, Brenner
BM, editors. Brenner & Rector's the kidney. 9th ed.
Philadelphia: Saunders Elsevier; 2012. p. 2748-51.

. Go AS, Chertow GM, Fan D, McCulloch CE, Hsu

C-y. Chronic kidney disease and the risks of death,
cardiovascular events, and hospitalization. New Engl J
Med. 2004;351:1296-305.

. Meyer TW, Hostetter TH. Uremia. New Engl J Med.

2007;357:1316-25.

. Levey AS1, Eckardt KU, Tsukamoto Y, et al. Definition

and classification of chronic kidney disease: a position
statement from Kidney Disease: Improving Global
Outcomes (KDIGO). Kidney Int. 2005;67:2089-100.

Eknoyan G, Levin NW. K/DOQI clinical practice guidelines
for chronic kidney disease: evaluation, classification, and
stratification. Am J Kidney Dis. 2002;39:S1-266.

. Levey AS, Coresh J, Balk E, et al. National Kidney

Foundation practice guidelines for chronic kidney disease:
evaluation, classification, and stratification. Ann Intern
Med. 2003;139:137-47.

Ferrante K. A prospective, 3-year follow-up study of
vascular function and cardiac autonomic control following
renal transplantation [Thesis Dissertation]. University of
lowa. 2012.

Nephrology CotlSo. World Kidney Day Conference. Iran:
Hamshahri Online Website; 2015.

Mahdavi-Mazdeh M. Why do we need chronic kidney
disease screening and which way to go? Iran J Kidney
Dis. 2010;4:275-81.

Nickolas TL, Frisch GD, Opotowsky AR, Arons R,
Radhakrishnan J. Awareness of kidney disease in the US
population: findings from the National Health and Nutrition
Examination Survey (NHANES) 1999 to 2000. Am J
Kidney Dis. 2004;44:185-97.

Coresh J, Byrd-Holt D, Astor BC, et al. Chronic kidney
disease awareness, prevalence, and trends among US
adults, 1999 to 2000. J Am Soc Nephrol. 2005;16:180-8.

Levey A, Atkins R, Coresh J, et al. Chronic kidney
disease as a global public health problem: approaches
and initiatives—a position statement from Kidney Disease
Improving Global Outcomes. Kidney Int. 2007;72:247-59.

. de Jong PE, Curhan GC. Screening, monitoring, and

Chronic Kidney Disease in Gonabad—Naghibi et al

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

treatment of albuminuria: Public health perspectives. J Am
Soc Nephrol. 2006;17:2120-6.

Fried L. Are we ready to screen the general population for
microalbuminuria? J Am Soc Nephrol. 2009;20:686-8.

Gansevoort RT, Bakker SJ, de Jong PE. Early detection
of progressive chronic kidney disease: is it feasible? J Am
Soc Nephrol. 2006;17:1218-20.

Imai E, Yamagata K, Iseki K, et al. Kidney disease
screening program in Japan: history, outcome, and
perspectives. Clin J Am Soc Nephrol. 2007;2:1360-6.

van der Velde M, Halbesma N, de Charro FT, et al.
Screening for albuminuria identifies individuals at
increased renal risk. J Am Soc Nephrol. 2009;20:852-62.

Barahimi H, Najafi I, Esmailian R, Rajaee F, Amini M,
Ganji MR. Distribution of albuminuria and low glomerular
filtration rate in a rural area, Shahreza, Iran. Iran J Kidney
Dis. 2011;5:374-9.

Ghafari A, Ahmadnezhad E, Sepehrvand N, et al.
Screening for asymptomatic kidney disease in high-risk
population of Urmia, Iran. Iran J Kidney Dis. 2010;4:307-
11.

Hosseinpanah F, Kasraei F, Nassiri AA, Azizi F. High
prevalence of chronic kidney disease in Iran: a large
population-based study. BMC Public Health. 2009;9:44.

Mahdavi-Mazdeh M, Saeed Hashemi Nazri S, Hajghasemi
E, Nozari B, Zinat Nadia H, Mahdavi A. Screening for
decreased renal function in taxi drivers in Tehran, Iran.
Ren Fail. 2010;32:62-8.

Monfared A, Safaei A, Panahandeh Z, Nemati L. Incidence
of end-stage renal disease in Guilan Province, Iran, 2005
to 2007. Iran J Kidney Dis. 2009;3:239-41.

Najafi |, Attari F, Islami F, et al. Renal function and risk
factors of moderate to severe chronic kidney disease
in Golestan Province, northeast of Iran. PloS One.
2010;5:e14216.

Nourolahi T, Ghaemi Z, Goodarzi HM, et al. 1390 National
Census of Population and Housing. Statistical Center of
Iran; 2011.

Levey AS, Stevens LA, Schmid CH, et al. A new equation
to estimate glomerular filtration rate. Ann Intern Med.
2009;150:604-12.

Khajehdehi P, Malekmakan L, Pakfetrat M, Roozbeh J,
Sayadi M. Prevalence of chronic kidney disease and

its contributing risk factors in southern Iran: a cross-
sectional adult population-based study. Iran J Kidney Dis.
2014;8:109-15.

Correspondence to:

Narjes Bahri, PhD Candidate

Social Development and Health Promotion Center, Gonabad
University of Medical Sciences, Gonabad, Iran

E-mail: nargesbahri@yahoo.com

Received February 2015
Revised June 2015
Accepted July 2015

453



