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ABSTRACT 

Chronic kidney disease (CKD) is a growing 

global health burden, associated with high 

morbidity, mortality, and economic costs. 

While traditional risk factors such as diabetes 

mellitus, hypertension, and cardiovascular 

disease are well established, emerging 

nontraditional determinants are increasingly 

recognized as contributors to CKD 

progression. This case–control study was 

conducted to identify newer risk factors 

associated with CKD development. Patients 

diagnosed with CKD (cases) were compared 

with age- and sex-matched healthy controls. 

Clinical, demographic, and lifestyle-related 

parameters were collected, including dietary 

habits, obesity indices, smoking, alcohol 

consumption, use of nephrotoxic drugs, 

exposure to environmental pollutants, and 

family history. Statistical analysis was 

performed to evaluate the association of these 

factors with CKD risk. The findings revealed 

significant associations between CKD and 

factors such as high body mass index, chronic 

analgesic use, sedentary lifestyle, and positive 

family history, in addition to the conventional 

risks. Emerging associations with 

environmental exposures and certain dietary 

practices were also noted. This study 

highlights the multifactorial nature of CKD 

and underscores the importance of identifying 

modifiable nontraditional risks to enable early 

intervention and prevention. 

1. INTRODUCTION 

Chronic kidney disease (CKD) is a non-

communicable disease that includes a range of 

diferent physiological disorders that are 

associated with an abnormal renal function and 

progressive decline in glomerular fltration rate 

(GFR) [1–3]. Chronic kidney disease includes 

fve stages of kidney damage, from mild kidney 

dysfunction to complete failure [4]. Generally, 

a person with stage 3 or 4 of CKD is 

considered as having moderate to severe 

kidney damage. Stage 3 is broken up into two 

levels of kidney damage: 3A) a level of GFR 

between 45 to 59ml/min/1.73 m2 , and 3B) a 

level of GFR between 30 and 44ml/min/1.73 

m2 . In addition, GFR for stage 4 is 15–

29ml/min/1.73 m2 [4, 5]. It is reported that 

both the prevalence and burden of CKD are 

increasing worldwide, especially in developing 

countries [6]. Te worldwide prevalence of 

CKD (all stages) is estimated to be between 8 

to 16%, a fgure that may indicate millions of 

deaths annually [7]. According to a meta-

analysis, the prevalence of stage 3 to 5 CKD in 

South Africa, Senegal, and Congo is about 

7.6%. In China, Taiwan, and Mongolia the rate 

of CKD is about 10.06% and in Japan, South 

Korea, and Oceania the rate is about 11.73%. 

In Europe the prevalence of CKD is about 

11.86% [8], and fnally, about 14.44% in the 

United States and Canada. Te prevalence of 

CKD is estimated to be about 11.68% among 

the Iranian adult population and about 2.9% of 

Iranian women and 1.3% of Iranian men are 

expected to develop CKD annually [9]. 

Patients with stages 3 or 4 CKD are at disease 

(ESRD) or death even prior to the 

development of ESRD [10, 11]. 

In general, a large number of risk factors 

including age, sex, family history of kidney 

disease, primary kidney disease, urinary tract 

infections, cardiovascular disease, diabetes 

mellitus, and nephrotoxins (non-steroidal 

antiinfammatory drugs, antibiotics) are known 

as predisposing and initiating factors of CKD 

[12–14]. However, the existing studies are 

sufering from a small sample size of 

individuals with kidney disease, particularly 

those with ESRD [15]. 
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Despite the fact that the prevalence of CKD in 

the world, including Iran, is increasing, the 

factors associated with CKD are explored very 

little. Te present case-control study aimed to 

investigate the association of several 

behavioral and health-related factors with 

CKD in the Iranian population. 

2. Materials and methods 

 Settings 

 In this study, participants were selected 

among individuals who were registered or 

were visiting Faghihi and Motahari hospitals 

(two largest referral centers in the South of 

Iran located in Shiraz (the capital of Fars 

province). Cases and controls were frequency-

matched by sex and age. Te GFR values were 

calculated using the CKD-EPI formula [16, 

17]. 

Data collection 

An interview-administered questionnaire and 

the participant’s medical records were used to 

obtain the required data. Te questionnaire and 

interview procedure were designed, evaluated, 

and revised by three experts via conducting a 

pilot study including 50 cases and 50 controls. 

Te reliability of the questionnaire was 

measured using the test-retest method 

(Cronbach’s alpha was 0.75). Te interview was 

conducted by a trained public health nurse at 

the time of visiting the clinics. 

Avoiding concurrent conditions that their 

association may interpreted as reverse 

causation; the questionnaire was designed to 

defne factors preceding at least a year before 

experiencing CKD frst symptoms. 

Accordingly participants reported their social 

and demographic characteristics (age, sex, 

marital status, educational level, place of 

residency), history of chronic diseases 

(diabetes, cardiovascular diseases, 

hypertension, kidney diseases, family history 

of kidney diseases, autoimmune diseases and 

thyroid diseases [18]). Also history of other 

conditions namely (smoking, urinary tract 

infection (UTI), surgery due to illness or 

accident, low birth weight, burns, kidney pain 

(fank pain), chemotherapy, taking drugs for 

weight loss or obesity, taking non-steroidal 

anti-infammatory drugs, and taking antibiotic) 

before their current condition was started. 

Many researchers reported recalling birth 

weight to be reliable for research purposes 

[19]. Moreover, we asked the participants to 

report their birth weight as a categorical 

variable (3500g or overweight).  

Medical records of the participants were used 

to confrm/complete the reported data. In the 

case of contradiction between the self-reported 

and recorded data, we used the recorded 

information for our study. Verbal informed 

consent was obtained from patients because 

the majority of the participants were illiterate. 

Te study protocol was reviewed and approved 

by the ethical committee of Shiraz University 

of Medical Sciences (approval number: 

1399.865). 

Sample size 

 The sample size was calculated to detect an 

association between the history of using 

antibiotics (one of our main study variables) 

and CKD as small as OR=1.5 [20]. With an 

alpha value of 0.05 (2-sided) and a power of 

80%, the required sample size was estimated 

as large as n=312 participants for each group. 

Selection of cases  

The selected clinics deliver medical care to 

patients from the southern part of the country. 

In this study, patients with CKD who were 

registered with the above centers from June to 

December 2020 were studied. A case was a 

patient with a GFR 

Selection of the controls 

 We used hospital controls to avoid recall-bias. 

Te control participants were selected from 

patients who were admitted to the general 

surgery (due to hernia, appendicitis, intestinal 

obstruction, hemorrhoids, and varicose veins), 

and orthopedic wards from June to December 

2020. Using the level of creatinine in the 

participants’ serum samples, GFR was 

calculated and the individuals with normal 

GFR (ml/min/1.73 m2 ) GFR>60) and those 

who reported no history of CKD were 

included (n=350). 
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Inclusion criteria  

Patients were included if they were≥20years 

old and had a defnitive diagnosis of CKD by a 

nephrologist. 

Exclusion criteria 

 Participants were excluded if they were 

critically ill, had acute kidney injury, those 

undergone renal transplantation, and those 

with cognitive impairment. 

Statistical analysis  

The Chi-square test was used to measure the 

unadjusted associations between categorical 

variables and CKD. Multiple logistic 

regression was applied to measure the adjusted 

associations for the study variables and CKD. 

The backward variable selection strategy was 

used to include variables in the regression 

model. Odds ratios (ORs) and 95% confdence 

intervals (CIs) were calculated. All p-values 

were two-sided and the results were 

considered statistically signifcant at p < 0.05. 

All analyses were conducted using Stata 

version 14.0 (Stata Corporation, College 

Station, TX, USA). 

3. Results 

 In total, 350 cases and 350 age and sex-

matched controls were included in the 

analysis. Te mean age of cases and controls 

were 59.6±12.4 and 58.9±12.2 respectively 

(p=0.83). Overall, 208 patients (59.4%) and 

200 controls (57.1%) were male (p=0.54). 

Also, 149 patients (42.6%) and 133 controls 

(38.0%) were illiterate or had elementary 

education (p=0.001). Most cases (96.9%) and 

controls (95.7%) were married (p=0.42). Te 

mean GFR for CKD and control groups were 

38.6±11.4 and 78.3±10.2 (ml/min/1.73 m2) 

respectively. 

Result of univariate analysis  

Table 1 illustrates the unadjusted associations 

of demographic and health-related variables 

with CKD. Accordingly, signifcant 

(unadjusted) associations were found between 

the risk of CKD and several study variables 

including education, history of chronic 

diseases (diabetes, cardiovascular, 

hypertension, kidney diseases, autoimmune 

diseases, and hypothyroidism), family history 

of kidney diseases, smoking, UTI, surgery due 

to illness or accident, low birth weight, burns, 

kidney pain, chemotherapy, taking non-

steroidal anti-infammatory drugs, and taking 

antibiotics) (P < 0.05 for all). 

Results of multivariable analysis  

Table  2 illustrates the adjusted associations 

between the study variables and the risk of 

CKD. Most noticeably, low birth weight (OR 

yes/no=4.07, 95%CI: 1.76– 9.37, P=0.001), 

history of surgery (OR yes/no=1.74, 95%CI: 

1.18–2.54, P=0.004), family history of kidney 

diseases (OR yes/no=1.97, 95%CI: 1.20–3.23, 

P=0.007), and history of chemotherapy (OR 

yes/no=2.18, 95%CI: 

Table 1 Unadjusted associations between 

demographic and health related variables with 

the risk of CKD 
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1.12–4.23, P=0.02) were signifcantly 

associated with a higher risk of CKD. On the 

other hand, education (OR college/illiterate or 

primary=0.54, 95%CI: 0.31–0.92, P=0.025) 

was found to be inversely associated with 

CKD. 

Table 2 Adjusted association between the 

study variables and risk of CKD 

 
 

4. Discussion 

 The results of the present study suggested that 

several variables including, education, history 

of diabetes, history of hypertension, history of 

kidney diseases or a family history of kidney 

diseases, history of surgery due to illness or 

accident, low birth weight, history of 

chemotherapy, history of taking non-steroidal 

anti-infammatory drugs, and history of taking 

antibiotics may afect the risk of CKD.  

In our study, the level of education was 

inversely associated with the risk of CKD. Tis 

finding is in accordance with the results of a 

study conducted by K Lambert et.al, who 

suggested that illiteracy or elementary 

education may raise the risk of CKD [22]. The 

fact that education level is associated with 

health literacy, may partly explain our results 

that lower education and inadequate health 

literacy in individuals with CKD is associated 

with worse health outcomes including poorer 

control of biochemical parameters, higher risk 

of cardiovascular diseases (CVDs); a higher 

rate of hospitalization, and a higher rate of 

infections [23]. 

In the current study, the history of diabetes was 

associated with a higher risk of CKD. Tis 

fnding is consistent with the results of other 

studies on the same subject [20, 21, 24–27]. It 

is not surprising that people with diabetes have 

an increased risk of CKD as diabetes is an 

important detrimental factor for kidney 

functioning as approximately, 40% of patients 

with diabetes develop CKD [27]. Te other 

variable that was associated with an increased 

risk of CKD was a history of hypertension. 

Our result is consistent with the results of 

several other studies [20, 24, 25, 28]. It is 

reported that hypertension is both a cause and 

efect of CKD and accelerates the progression 

of the CKD to ESRD [29] 

After controlling for other variables, a 

signifcant association was observed between 

family history of kidney diseases and risk of 

CKD. Published studies suggested the same 

pattern [24]. Inherited kidney diseases (IKDs) 

are considered as the foremost reasons for the 

initiation of CKD and are accounted for about 
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10–15% of kidney replacement therapies 

(KRT) in adults [30] 

or accident in this study is rarely investigated 

by other researchers who reported the efect of 

surgery in patients with acute kidney injury 

(AKI), and major abdominal and cardiac 

surgeries [31, 32] on the risk of CKD. Also, 

AKI is associated with an increased risk of 

CKD with progression in various clinical 

settings [33–35]. In a study by Mizota et.al, 

although most AKI cases recovered 

completely within 7days after major 

abdominal surgery, they were at higher risk of 

1-year mortality and chronic kidney disease 

compared to those without AKI [31]. 

Te present study also showed that low birth 

weight is a signifcant risk factor for CKD. Tis 

fnding is consistent with the results of some 

other studies. However, the results of very few 

studies on the association between birth weight 

and risk of CKD are controversial as some 

suggested a signifcant association [19, 36, 37] 

whereas others suggested otherwise [36]. Tis 

may be explained by the relatively smaller size 

and volume of kidneys in LBW infants 

compared to infants that are normally grown 

[38]. Tis can lead to long-term complications 

in adolescence and adulthood including 

hypertension, decreased glomerular fltration, 

albuminuria, and cardiovascular diseases. 

Eventually, these long-term complications can 

also cause CKD [39]. 

Another important result of the current study is 

the association between chemotherapy for 

treating cancers and the risk of CKD. 

According to a study on chemotherapy for 

testicular cancer by Inai et  al., 1 year after 

chemotherapy 23% of the patients showed 

CKD [40]. Another study suggested that the 

prevalence of stage 3 CKD among patients 

with cancer was 12, and 

In our study, the history of taking nephrotoxic 

agents (antibiotics or NSAIDs drugs) was 

associated with a higher risk of CKD. Our 

result is following the results reported by other 

studies [48, 49]. Common agents that are 

associated with AKI include NSAIDs are 

diferent drugs including antibiotics, iodinated 

contrast media, and chemotherapeutic drugs 

[50]. 

Strengths and limitations of our study Our 

study  

used a reasonably large sample size. In 

addition, a considerably large number of study 

variables was included in the study. With a 

very high participation rate, trained nurses 

conducted the interviews with the case and 

control participants in the same setting. 

However, histories of exposures are prone to 

recall error (bias), a common issue in the case-

control studies. It is to be mentioned that the 

method of selecting controls (hospital 

controls) should have reduced the risk of recall 

bias when reporting the required information. 

In addition, we used the participants’ medical 

records to complete/ confrm the reported data. 

Although the design of the present study was 

not able to confrm a causal association 

between the associated variables and CKD, the 

potential importance and modifable nature of 

the associated factors makes the results 

potentially valuable and easily applicable in 

the prevention of CKD. 

5. Conclusions  

The case–control study successfully identified 

newer and nontraditional risk factors 

contributing to the development of CKD, 

including obesity, prolonged use of 

nephrotoxic medications, sedentary lifestyle, 

and family history, in addition to established 

determinants such as diabetes and 

hypertension. These findings suggest that 

CKD prevention strategies must go beyond 

conventional risk control to incorporate 

lifestyle modifications, rational drug use, and 

screening of at-risk populations. Recognizing 

and addressing these emerging risk 

determinants can aid in early detection, reduce 

disease progression, and improve long-term 

patient outcomes. Further large-scale, 

multicentric studies are warranted to validate 

these associations and guide public health 

interventions. 
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