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Implication for health policy/practice/research/medical education:
Prevention is always better than a cure. Following a healthy lifestyle can protect us against many diseases; it is demonstrated in 
the slogan of  the World Kidney Day suggesting a healthy lifestyle for a healthy kidney.
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Context: Numerous studies have reported the impact of obesity in the incidence of 
chronic kidney disease (CKD). Some studies have suggested the direct role of obesity in 
the incidence of CKD, while some other studies suggest an indirect effect caused by the 
effects of obesity on blood pressure and diabetes. 
Evidence Acquisition: PubMed, EBSCO, Web of Science, directory of open access journals 
(DOAJ), EMBASE, and Google Scholar have been searched.
Results: Recent studies have presented more strong evidences on the role of obesity on 
the incidence of CKD. The double role of obesity in the incidence of CKD has also been 
mentioned in some studies. 
Conclusions: Such an additional effect arises from the impact of obesity on the incidence of 
some conditions and diseases such as cardiovascular disease, hypertension, and diabetes, 
which in turn are involved in the incidence of CKD and are considered as its risk factors.

ABSTRACT

1. Context
Obesity is one of  the problems facing the healthcare 
system in the world. According to the reports by the 
World Health Organization (WHO), in 2008 around 
1.4 billion were overweight and 500 million were 
obese (1). Two-thirds of  adults in the United States 
are overweight and about one-third of  them are obese 
(2).
Obesity is a complex problem which can play a role 
in the incidence of  many metabolic problems such as 
diabetes, dyslipidemia, hypertension, and metabolic 
syndrome. Recently, various studies have reported its 
role in chronic kidney disease (CKD) as well (3, 4). 
Some studies suggest that obesity may increase the 
risk of  developing CKD by as much as two to three 
times (3).
Obesity is associated with increased glomerular 

filtration, increased risk of  cardiovascular diseases 
and microalbuminuria (5-10). Some studies have 
suggested that kidney dysfunction in obese people 
is an independent risk factor for developing CKD 
(11,12).
A study suggests that the incidence of  abdominal 
obesity in young people is an independent risk factor 
for the incidence of  CKD and is associated with the 
race. Therefore, obese young people are recommended 
to conduct kidney function tests on a regular basis 
(13).
Given the importance of  CKD, the increasing 
incidence of  obesity, differences in the living 
conditions of  people in different communities (14,15), 
and the likely relationship between obesity and CKD, 
this study aimed to review the previously published 
papers to evaluate the relationship between these 
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two (obesity and CKD) and determine the related 
prevention methods.

2. Evidence Acquisition
PubMed, EBSCO, directory of  Open Access Journals 
(DOAJ), Google Scholar, and Web of  Science were 
searched with key words as chronic kidney disease, 
end-stage renal disease and obesity. We searched and 
reviewed the papers published in scientific journals 
during a 10-year period (from 2007 to 2016). 

3. CKD and its risk factors
CKD is a health problem that can progress and lead 
to end-stage renal disease (ESRD). It can increase 
mortality from heart diseases. Available statistics 
indicate that 10% to 16% of  adults in different parts 
of  the world are affected by CKD (16).
Several underlying items and risk factors for 
developing CKD have been proposed, among which 
we may note the followings: genetic factors, age, 
sex, race, culture, family history, drug use, smoking, 
socioeconomic status, and concomitant disorders 
such as hypertension and diabetes.
Some studies have suggested the influence of  genetic 
factors and environmental factors in the development 
of  CKD (17). Such studies have noted the relationship 
between the gene associated with glomerular filtration 
rate and the disease, they suggest that mutations in 
this gene can be associated with changes in renal 
function (18). Apolipoprotein L1 (APOL1) gene is 
the other gene associated with CKD; it increases the 
risk of  nephropathy induced by immunodeficiency 
syndrome, focal glomerulosclerosis, CKD associated 
with hypertension, and CKD unrelated to diabetes 
especially in the black population (17). In addition, the 
gene associated with the renin angiotensin system also 
plays a role in the incidence of  CKD (19).
In 23% of  dialysis patients, there is a family history 
of  ESRD. The previously conducted studies have 
recommended performing kidney disease tests and 
examinations for all the family members of  dialysis 
patients (20).
In previous studies, ESRD was more prevalent in 
males. In other words, it has been 1.41 time more 
prevalent among males than among females (21).
People’s race is the other important risk factors for 
ESRD. It is well-documented that African-Americans 
have a higher prevalence of  ESRD than Americans 
European people. The risk of  the incidence of  ESRD 
in black women was higher than that in black men. On 
contrary, the risk of  incidence of  ESRD was lower in 
white women, as compared with the white men (22).
Age was also a factor influencing the incidence of 

CKD. In people over 30 years of  age, with increasing 
every 10 years of  age, the risk of  CKD increases by 
1.45 to 2.18 times (23). Socioeconomic status also 
plays a role in the incidence of  CKD. According to 
previously conducted studies, the risk of  developing 
CKD in people with low socioeconomic status 
increased by up to 2.4 times (24).
Smoking also plays a role in the incidence of  CKD. 
Smoking is associated with increased incidence of 
pro-inflammatory state, oxidative stress, endothelial 
dysfunction, glomerulosclerosis, and tubular atrophy 
and can play a role in the increased risk of  CKD (25).
Among the other known causes of  chronic renal failure, 
we may note the followings entities as nephrotoxic 
drugs (26), acute renal damage (27), diabetes mellitus 
(22), hypertension (28), obstructive sleep apnea (OSA) 
(25), elevated heart rate (29), periodontal diseases (30), 
and finally obesity (31).
Obesity is one of  the most important risk factors 
for the incidence of  CKD which is preventable (31). 
Glomerular hypertrophy and increased filtration can 
accelerate kidney damage through increasing the 
pressure of  glomerular capillary wall and reducing the 
density of  cells in the Bowman’s capsule (31).
Previously conducted studies have investigated the 
role of  obesity in the incidence of  CKD. In a study 
which was conducted in Sweden, people aged 18 to 
74 years old with a creatinine level of  3.4 in males and 
2.8 in females were investigated. The results of  the 
mentioned study showed that the risk of  developing 
CKD in people aged over 20 years with a body mass 
index (BMI) higher than 25 was up to 3 times more 
than the risk in those with a BMI less than 25. Obesity 
in men (BMI more than 30) and excessive obesity in 
women (BMI more than 35) can increase the risk of 
CKD by three to four times (25).
Obesity is an epidemic in the 21st century. Obesity 
is one of  the risk factors for diabetes type II, cancer, 
hypertension, dyslipidemia, cardiovascular diseases, 
sleep apnea, and CKD. Obesity increases the risk 
of  hypertension, atherosclerosis, and diabetes type 
II, which in turn increase the risk of  developing 
CKD (32).
Obesity and overweight, with or without metabolic 
syndrome, are associated with an increased risk of 
CKD. Studies have shown that overweight and obesity, 
even in the absence of  metabolic syndrome, are not 
benign factors and can result in developing CKD. 
Obesity and overweight are the risk factors for CKD, 
however, this relationship is not very strong. Overall, 
the previously conducted studies recommended 
conducting more studies to prove the relationship (33).
Obesity also has a direct effect on the incidence of 
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CKD. According to the results of  a study, a 12% 
body weight loss in patients with advanced diabetic 
nephropathy in the short term improved the glomerular 
filtration and kidney function indicators and reduced 
the risk factors for kidney disease progression (34).
Early diagnosis of  CKD risk factors makes it possible 
to eliminate them and prevent the progress of  the 
disease. Obesity is one of  the preventable risk factors. 
According to a study, the risk of  CKD in the obese 
patients is 1.71 times more than that in the general 
population (odds ratio: 1.71, 95% CI: 1.14-2.59). The 
mentioned study noted that many CKD risk factors 
including obesity can be detected and corrected 
before CKD diagnosis, therefore early detection and 
correction of  these factors is of  great importance (35).
In another study it was observed that obese individuals 
with CKD differed from obese people without CKD 
in terms of  behavioral factors, lifestyle, and attitudes 
toward obesity. It was also found that the studied 
people had inadequate knowledge on the role of 
obesity in the incidence of  CKD. However, the study 
suggests conducting further studies to prove the role 
of  obesity in the incidence of  CKD (36).
Other forms of  obesity, such as abdominal obesity, are 
among the risk factors for CKD. Abdominal obesity 
can be an independent risk factor for the development 
of  albuminuria, even in people with normal blood 
pressure and normal glucose level (13). Accordingly, it 
highlights the value of  adopting measures to prevent 
abdominal obesity, especially in young people.
Obesity is known as one of  the risk factors for CKD, 
but its role has not clearly been determined yet. 
Previous studies have suggested the role of  changes 
in the secretion of  adipokine, however further studies 
are needed to prove its role (37).
Numerous other studies have reported the impact of 
obesity in the incidence of  CKD. Some studies have 
suggested the direct role of  obesity in the incidence 
of  CKD while some other studies suggest an indirect 
effect caused by the effects of  obesity on blood 
pressure and diabetes (38-40). However, more recent 
studies have presented more strong evidences on the 
role of  obesity on the incidence of  CKD (41,42).
The double role of  obesity in the incidence of  CKD 
has also been mentioned in some studies. Such an 
additional effect arises from the impact of  obesity on 
the incidence of  some conditions and diseases such 
as cardiovascular disease, hypertension, and diabetes, 
which in turn are involved in the incidence of  CKD 
and are considered as its risk factors (43,44).

4. Conclusions
Many people around the world are suffering 

from CKD. Sometimes the disease is latent and 
asymptomatic, thus the patient is not aware of  its own 
condition. In such a condition, the patient becomes 
aware of  the disease when it has progressed much and 
even reached an irreversible point. Early diagnosis of 
the disease and the identification of  its risk factors 
and correcting them is of  great value.
Obesity (including abdominal obesity) is one of  the 
risk factors for CKD. Obesity is associated with other 
chronic diseases such as cardiovascular diseases, 
diabetes, and hypertension which are among the 
predisposing factors for the development of  CKD.
Obesity is a modifiable risk factor and it can be 
prevented through the utilization of  a healthy diet, 
exercise, and physical activity.
Given the importance of  early diagnosis of  CKD 
and its role in the prevention of  irreversible kidney 
damages, it is better to consider renal function tests as 
part of  routine examinations for all high-risk groups 
including those who are obese or overweight. It can 
help to modify the risk factors in a timely manner and 
prevent the progress of  the disease and the subsequent 
irreversible complications.
Prevention is always better than a cure. Following a 
healthy lifestyle can protect us against many diseases; 
it is demonstrated in the slogan of  the World Kidney 
Day suggesting a healthy lifestyle for a healthy kidney.

Author’s contribution 
LM and MRT wrote the paper equally.

Conflicts of  interest
There was not conflict of  interest to declare.

Funding/Support 
None.

References
1.	 Obesity and overweight. World Health Organization 

website. Available from: http://www.who.int/
mediacentre/factsheets/fs311/en/index.html . 
Updated Mar 2013.

2.	 Soleimani A-R, Akbari H, Soleimani S, Beladi Mousavi 
SS, Tamadon M-R. Effect of  sour tea (Lipicom) pill 
versus captopril on the treatment of  hypertension. J 
Renal Inj Prev. 2015;4(3):73-9.

3.	 Ejerblad E, Fored CM, Lindblad P, Fryzek J, 
McLaughlin JK, Nyrén O. Obesity and risk for chronic 
renal failure. J Am Soc Nephrol. 2006;17(6):1695-702. 
doi: 10.1681/ASN.2005060638.

4.	 Jurkovitz CT, Qiu Y, Wang C, Gilbertson DT, Brown 
WW. The Kidney Early Evaluation Program (KEEP): 
program design and demographic characteristics of 
the population. Am J Kidney Dis. 2008;51(4 Suppl 

http://www.who.int/mediacentre/factsheets/fs311/en/index.html
http://www.who.int/mediacentre/factsheets/fs311/en/index.html


Mahmoodnia L et al

Journal of  Nephropathology, Vol 6, No 3, July 2017                                                         www.nephropathol.com108

2):S3-12. doi: 10.1053/j.ajkd.2007.12.022.
5.	 de Boer IH, Sibley SD, Kestenbaum B, Sampson JN, 

Young B, Cleary PA, et al. Central obesity, incident 
microalbuminuria, and change in creatinine clearance 
in the  epidemiology of  diabetes interventions and 
complications study. J Am Soc Nephrol. 2007;18(1):235-
43. doi: 10.1681/ASN.2006040394.

6.	 Mendy VL, Azevedo MJ, Sarpong DF, Rosas SE, 
Ekundayo OT, Sung JH, et al. The association between 
individual and combined components of  metabolic 
syndrome and chronic kidney disease among African 
Americans: the Jackson Heart Study. PLoS One. 2014 
3;9(7):e101610. doi: 10.1371/journal.pone.0101610. 

7.	 de Jong PE, Verhave JC, Pinto-Sietsma SJ, Hillege HL; 
PREVEND study group. Obesity and target organ 
damage: the kidney. Int J Obes Relat Metab Disord. 
2002;26 Suppl 4:S21-4.  doi: 10.1038/sj.ijo.0802213.

8.	 Stehouwer CD, Smulders YM. Microalbuminuria and 
risk for cardiovascular disease: analysis of  potential 
mechanisms. J Am Soc Nephrol. 2006;17(8):2106-11. 
doi: 10.1681/ASN.2005121288. 

9.	 Sarnak MJ, Levey AS, Schoolwerth AC, Coresh 
J, Culleton B, Hamm LL, et al. Kidney disease as 
a risk factor for development of  cardiovascular 
disease: a statement from the American Heart 
Association Councils on Kidney in Cardiovascular 
Disease, High Blood Pressure Research, Clinical 
Cardiology, and Epidemiology and Prevention. 
Circulation. 2003;108(17):2154-69. doi: 10.1161/01.
CIR.0000095676.90936.80.

10.	 Astor BC, Hallan SI, Miller ER 3rd, Yeung E, Coresh 
J. Glomerular filtration rate, albuminuria, and risk 
of  cardiovascular and all-cause mortality in the US 
population. Am J Epidemiol. 2008;167(10):1226-34. 
doi: 10.1093/aje/kwn033. 

11.	 Thomas G, Sehgal AR, Kashyap SR, Srinivas TR, 
Kirwan JP, Navaneethan SD. Metabolic syndrome and 
kidney disease: a systematic review and meta-analysis. 
Clin J Am Soc Nephrol. 2011;6(10):2364-73. doi: 
10.2215/CJN.02180311. 

12.	 Singh AK, Kari JA. Metabolic syndrome and 
chronic kidney disease. Curr Opin Nephrol 
Hypertens. 2013;22(2):198-203. doi: 10.1097/
MNH.0b013e32835dda78 .

13.	 Sarathy H, Henriquez G, Abramowitz MK, Kramer H, 
Rosas SE, Johns T, et al. Abdominal obesity, race and 
chronic kidney disease in young adults: results from 
NHANES 1999-2010. PLoS One. 2016;11(5):e0153588. 
doi: 10.1371/journal.pone.0153588. 

14.	 Kopelman PG. Obesity as a medical problem. Nature. 
2000;404(6778):635-43. doi: 10.1038/35007508.

15.	 Chan RSM, Woo J. Prevention of  overweight 
and obesity: how effective is the current public 
health approach. Int J Environ Res Public Health. 
2010;7(3):765-83. doi: 10.3390/ijerph7030765. 

16.	 Kazancioğlu R. Risk factors for chronic kidney disease: 
an update. Kidney Int Suppl (2011). 2013;3(4):368-371. 

doi:10.1038/kisup.2013.79. 
17.	 Kao WH, Klag MJ, Meoni LA, Reich D, Berthier-Schaad 

Y, Li M, et al. MYH9 is associated with nondiabetic 
end-stage renal disease in African Americans. Nat 
Genet. 2008;40(10):1185-92. doi: 10.1038/ng.232. 

18.	 Köttgen A, Glazer NL, Dehghan A, Hwang SJ, Katz 
R, Li M, et al. Multiple loci associated with indices of 
renal function and chronic kidney disease. Nat Genet. 
2009;41(6):712-7. doi: 10.1038/ng.377. 

19.	 Su SL, Lu KC, Lin YF, Hsu YJ, Lee PY, Yang HY, et 
al. Gene polymorphisms of  angiotensin-converting 
enzyme and  angiotensin II type 1 receptor among 
chronic kidney disease patients in a Chinese population. 
J Renin Angiotensin Aldosterone Syst. 2012;13(1):148-
54. doi: 10.1177/1470320311430989. 

20.	 Song EY, McClellan WM, McClellan A, Gadi R, 
Hadley AC, Krisher J, et al. Effect of  community 
characteristics on familial clustering of  end-stage 
renal disease. Am J Nephrol. 2009;30(6):499-504. doi: 
10.1159/000243716. 

21.	 Iseki K. Factors influencing the development of  end-
stage renal disease. Clin Exp Nephrol. 2005;9(1):5-14. 
doi: 10.1007/s10157-005-0341-3. 

22.	 McClellan WM, Flanders WD. Risk factors for 
progressive chronic kidney disease. J Am Soc 
Nephrol. 2003;14(7 Suppl 2):S65-70. doi: 10.1097/01.
ASN.0000070147.10399.9E. 

23.	 Süleymanlar G, Utaş C, Arinsoy T, Ateş K, Altun B, 
Altiparmak MR, et al. A population-based survey of 
Chronic REnal Disease In Turkey--the CREDIT study. 
Nephrol Dial Transplant. 2011;26(6):1862-71. doi: 
10.1093/ndt/gfq656. 

24.	 Krop JS, Coresh J, Chambless LE, Shahar E, Watson 
RL, Szklo M, et al. A community-based study of 
explanatory factors for the excess risk for early renal 
function decline in blacks vs whites with diabetes: 
the Atherosclerosis Risk in Communities study. Arch 
Intern Med. 1999;159(15):1777-83. doi: 10.1001/
archinte.159.15.1777.

25.	 Mirrakhimov AE. Obstructive sleep apnea and 
kidney disease: is there any direct link? Sleep Breath. 
2012;16(4):1009-16. doi: 10.1007/s11325-011-0624-8. 

26.	 Falodia J, Singla MK. CKD epidemiology and risk 
factors. Clinical Queries: Nephrology. 2012;1(4):249-
52. doi: 10.1016/j.cqn.2012.09.004.

27.	 Goldstein SL, Devarajan P. Acute kidney injury in 
childhood: should we be worried about progression 
to CKD? Pediatr Nephrol. 2011;26(4):509-22. doi: 
10.1007/s00467-010-1653-4. 

28.	 Lea JP, Nicholas SB. Diabetes mellitus and hypertension: 
key risk factors for kidney disease. J Natl Med Assoc. 
2002;94(8 Suppl):7S-15S. 

29.	 Inoue T, Iseki K, Iseki C, Ohya Y, Kinjo K, Takishita 
S. Heart rate as a risk factor for developing chronic 
kidney disease: longitudinal analysis of  a screened 
cohort. Clin Exp Nephrol. 2009;13(5):487-93. doi: 
10.1007/s10157-009-0193-3. 



 www.nephropathol.com                                                           Journal of  Nephropathology, Vol 6, No 3, July 2017

                                      Obesity and chronic kidney disease

109

30.	 Pradeep AR, Kathariya R, Arjun Raju P, Sushma 
Rani R, Sharma A, Raghavendra NM. Risk factors 
for chronic kidney diseases may include periodontal 
diseases, as estimated by the correlations  of  plasma 
pentraxin-3 levels: a case-control study. Int Urol 
Nephrol. 2012;44(3):829-39. doi: 10.1007/s11255-011-
9997-7. 

31.	 Chang Y, Ryu S, Suh BS, Yun KE, Kim CW, Cho 
SI. Impact of  BMI on the incidence of  metabolic 
abnormalities in metabolically healthy men. nt J Obes 
(Lond). 2012;36(9):1187-94. doi: 10.1038/ijo.2011.247. 

32.	 Stenvinkel P, Zoccali C, Ikizler TA. Obesity in CKD—
What Should Nephrologists Know? J Am Soc Nephrol. 
2013;24(11):1727-36. doi: 10.1681/ASN.2013040330. 

33.	 Cao X, Zhou J, Yuan H, Wu L, Chen Z. Chronic 
kidney disease among overweight and obesity with 
and without metabolic syndrome in an urban Chinese 
cohort. BMC Nephrol. 2015;16:85. doi: 10.1186/
s12882-015-0083-8.

34.	 Friedman AN, Chambers M, Kamendulis LM, 
Temmerman J. Short-term changes after a weight 
reduction intervention in advanced diabetic 
nephropathy. Clin J Am Soc Nephrol. 2013;8(11):1892-
8. doi: 10.2215/CJN.04010413. 

35.	 McMahon GM, Preis SR, Hwang SJ, Fox CS. Mid-
adulthood risk factor profiles for CKD. J Am 
Soc Nephrol. 2014;25(11):2633-41. doi: 10.1681/
ASN.2013070750. 

36.	 Thomas G, Sehgal AR, Kashyap SR, Srinivas TR, 
Kirwan JP, Navaneethan SD. Metabolic syndrome and 
kidney disease: a systematic review and meta-analysis. 
Clin J Am Soc Nephrol. 2011;6(10):2364-73. doi: 
10.2215/CJN.02180311. 

37.	 Garland JS. Elevated body mass index as a risk factor 
for chronic kidney disease: current perspectives. 
Diabetes Metab Syndr Obes. 2014;7:347–355. doi: 
10.2147/DMSO.S46674.

38.	 Bruce MA, Beech BM, Crook ED, Sims M, Griffith 
DM, Simpson SL, et al. Sex, weight status, and chronic 
kidney disease among African Americans: the Jackson 
Heart Study. J Investig Med. 2013;61(4):701-7. doi: 
10.2310/JIM.0b013e3182880bf5.

39.	 Lu JL, Kalantar-Zadeh K, Ma JZ, Quarles LD, 
Kovesdy CP. Association of  Body Mass Index with 
Outcomes in Patients with CKD. J Am Soc Nephrol. 
2014;25(9):2088-96. doi: 10.1681/ASN.2013070754. 

40.	 Hall JE, do Carmo JM, da Silva AA, Wang Z, Hall 
ME. Obesity-induced hypertension: interaction 
of  neurohumoral and renal mechanisms. Circ 
Res. 2015;116(6):991-1006. doi: 10.1161/
CIRCRESAHA.116.305697.

41.	 Chang Y, Ryu S, Choi Y, Zhang Y, Cho J, Kwon MJ, 
et al. Metabolically healthy obesity and development 
of  chronic kidney disease: a cohort study. Ann Intern 
Med. 2016;164(5):305-12. doi: 10.7326/M15-1323. 

42.	 Gabbay E, Slotki I, Shavit L. Weighing the evidence: 
obesity, metabolic syndrome, and the risk of  chronic 
kidney disease. BMC Nephrol. 2015;16:133. doi: 
10.1186/s12882-015-0137-y.

43.	 Rhee CM, Ahmadi S-F, Kalantar-Zadeh K. The 
dual roles of  obesity in chronic kidney disease: a 
review of  the current literature. Curr Opin Nephrol 
Hypertens. 2016;25(3):208-16. doi: 10.1097/
MNH.0000000000000212.

44.	 Nasri H. World kidney day 2017 with the theme of 
kidney disease and obesity. Ann Res Dial. 2017;2(1):e01.

Copyright © 2017 The Author(s); Published by Society of  Diabetic Nephropathy Prevention. This is an open-access article 
distributed under the terms of  the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), 
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.


