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ABSTRACT: Prevalence of chronic kidney diseases increases with age. This study 

was done to observe some aspects of renal function status in elderly male in comparison 

to younger male. This analytical type of cross-sectional study was carried out in the 

Department of Physiology, Mymensingh Medical College, Mymensingh, Bangladesh 

from January 2019 to December 2019. A total number of 140 male subjects were 

included in this study. Among them seventy (70) younger males were taken as control 

group (Group I), and seventy (70) elderly males were taken as study group (Group II). 

Serum creatinine was measured by kinetic colorimetric method and estimated 

glomerular filtration rate (eGFR) by using Chronic Kidney Disease Epidemiology 

Collaboration (CKD-EPI) equation. Data were expressed as mean (±SD) and statistical 

significance of difference among the group was calculated by unpaired student’s t-test. 

Pearson’s correlation coefficient test was done to find the correlation of eGFR with 

age. In this study we found that eGFR of elderly male was significantly decreased than 

younger male. serum creatinine was slightly higher in elderly male persons in 

comparison to younger male. Although the magnitude of correlation differed, eGFR 

was negatively correlated with age of the subjects. Based on the study carried out it can 

be concluded that due to the aging process geriatric populations are more prone to the 

development of kidney diseases than younger individuals. 
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INTRODUCTION 

Aging, an inevitable and extremely complex, 

multifactorial process, is characterized by the progressive 

degeneration of organ systems and tissues. It is largely 

determined by genetics, and influenced by a wide range of 

environmental factors, such as diet, exercise, exposure to 

microorganisms, pollutants, and ionizing radiation.1 The 

United Nations uses 60 years to refer to older people and 

taken to be elderly segment of the population of a country.2 

According to the long questionnaire survey, census 2011, 

the percentage of elderly in Bangladesh is 7.7 percent.3 The 

statistical data of Bangladesh represent the number of aged 

populations has increased from 1.38 million to 7.59 million 

from the year of 1974-2001 and projected figure difference 

from 2000 to 2025 will be 10.37 million.4 This should be 

seen as an emerging challenge as the elderly will have 

special needs and require different care-giving services. 

Physiological and pathological changes impair the 

ability of the kidney to withstand and recover from injury, 

contributing to high susceptibility of the aged population to 

AKI (Acute kidney injury) and their increased propensity to 

develop subsequent progressive CKD (chronic kidney 

disease).5 Based on Medicare (age> 65 years) claims data 

for 2011 prevalent US population, CKD was noted to be 

about 10% in older in contrast to 1.5% of the younger 

employed population suggesting that the elderly carried the 

overall burden of CKD.6 Huda et al., reported that the 

prevalence of CKD was higher among elderly people aged 

more than 40 years (16.5%) than their counterparts whose 

age was between 25 and 40 years (10.7%).7 Bambui study, 

conducted in a small city in southeast Brazil showed that 

5.1% of the residents aged > 60 years had an increased 

serum creatinine value.8 Zhang et al, showed that 4.6% of 

normotensive elderly people had higher serum creatinine 

level than normal.9 

 

In a study of primary care practices across Britain, 

Roderick et al., conducted a multidimensional assessment 

of adults 75 years and older of whom more than half had an 

eGFR of less than 60 ml/min/1.73m.2, 10 A cross-sectional 

study in Greek among participants aged 65 years old and 

over found eGFR level between 60 ml/min and 89ml/min. 

This study also reported that age was negatively associated 

with the value of eGFR.11 Impaired kidney function is 
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highly prevalent in elderly and is a risk factor for 

cardiovascular disease, adverse health outcome and death. 

Because kidney function is a major determinant of health in 

the elderly, it is important to understand the expected rate 

of change in kidney function.12 

 

METHODS  
The present study was a cross-sectional analytical 

study. It was conducted in Department of physiology, 

Mymensingh Medical College, Mymensingh from January 

2019 to December 2019. Ethical permission was taken from 

the Institutional Review Committee of Mymensingh 

Medical College. The subjects were obtained from the 

Department of Medicine, Mymensingh Medical College & 

Hospital and from the locality of Mymensingh. The subjects 

were selected by purposive sampling. After proper 

counseling, written informed consent was taken. A total 

number of 140 male subjects were included in this study. 

Among them seventy (70) younger males were taken as 

control group (Group I), and seventy (70) elderly males 

were taken as study group (Group II). Serum creatinine was 

measured by kinetic colorimetric method and estimated 

glomerular filtration rate (eGFR) by using Chronic Kidney 

Disease Epidemiology Collaboration (CKD-EPI) equation 

based on serum creatinine. Data were expressed as mean 

(±SD) and statistical significance of difference among the 

groups was calculated by unpaired student’s t-test. 

Pearson’s correlation coefficient test was done to correlate 

the relationship of eGFR with age of the subjects. Statistical 

analysis was done by using Statistical package for social 

science (SPSS) for windows version-21. P value <0.05 was 

considered as significant.  

 

RESULTS  
In this study the mean age of control group (Group 

I) was 31.90±6.35 years & the mean age of study group 

(Group II) was 66.84±5.54 years. The mean (±SD) of serum 

Creatinine of control group (younger male) and study group 

(elderly male) were 0.81±0.10 mg/dl & 0.84±0.16 mg/dl 

respectively. In the study group, serum Creatinine was 

slightly increased in comparison to the control group. The 

mean (±SD) of eGFR level of control group (younger male) 

and study group (elderly male) were 117.21±9.63 mg/dl & 

89.9±11.43 mg/dl respectively. In study group serum eGFR 

level was decreased in comparison to control group. Result 

is highly significant (p<0.001). eGFR (r= -0.830) was 

negatively correlated with age and this relationship was 

statistically significant. (The results are shown in figure 1, 

2 and 3). 

 

Table 1: Comparison of Serum Creatinine and eGFR Between Two Groups 

Parameters  Group I (n=70) 

Mean±SD 

Group II (n=70) 

Mean±SD 

P value  

S. Creatinine (mg/dl) 0.81±0.10  0.84±0.16  0.186  

eGFR (ml/min/1.73m2)  117.21±9.6  89.9±11.43  0.00**  
 

n = Total number of subjects in each group, Data 

are expressed as mean±SD. Statistical analysis were done 

by unpaired student’s ‘t’ test. *= significant at 0.05 level. * 

* = Significant at p < 0.001.  

 

 
Figure 1: Bar Diagram Showing Mean Value of Serum Creatinine in Both Control and Study Groups 
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Group I: Control group (younger male), Group II: Study group (elderly male). 

 

 
Figure 2: Bar Diagram Showing Mean Value of eGFR in Both Control and Study Groups 

 

Group I: Control group (younger male), Group II: Study group (elderly male). 

 

 
Figure 3: Scatter Diagram Showing Negative Correlation of Estimated Glomerular Filtration Rate (eGFR) With 

Age 

 

r = correlation coefficient  

Control group (Group I): Younger male group (20-40 years), Study group (Group II): Elderly male group (60-80 years). 

 

DISCUSSION  
In this study serum creatinine was slightly 

increased (non-significant) in the study group in 

comparison to the control group. Similar findings were 

obtained from the study of Rowe et al. and Culleton.13, 14 

Teitz et al., showed serum creatinine remains unchanged in 
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healthy elderly persons due to the progressive decrease in 

muscle mass.15 Some researchers suggested that the cause 

of decline in serum creatinine in elderly is a protein- and 

meat-reduced diet, increased excretion by tubular secretion 

or gastrointestinal elimination16. In this study, there was 

significantly decreased eGFR in study group in comparison 

to control group and the result was highly significant at 1% 

level of probability (p<0.001). Similar findings were 

obtained from study of Cohen et al., Fehrmen-Ekholmn I & 

Skepplohmn L, Musab, Coresh et al.17-20 A series of studies 

by Fliser et al., proposed that age-related decline in GFR is 

largely driven by a vascular (arterial) process.21 It was 

tempting to speculate that nephrosclerosis and GFR decline 

are linked. There is evidence that cortical atrophy with 

aging is linked to the same process that causes GFR 

decline.22 

 

With normal aging, the number of nephrons 

gradually decreases. After age 40 years, the number of 

functioning nephrons usually decreases about 10 percent 

every 10 years; thus, at age 80 years, many people have 40 

percent fewer functioning nephrons than they did at age 40 

years.23 Huber et al., Wiggins et al., Zhang et al. 

hypothesized that progressive reduction in number of viable 

and normally functioning podocytes, along with decreased 

capacity for their regeneration and repair, ultimately lead to 

glomerular obsolescence and also subtle deterioration of the 

integrity of slit pore membrane in glomeruli, affecting 

whole kidney GFR.24-26 Hoang et al. demonstrated 

reductions in GFR and RBF and a significant reduction in 

kf (Filtration coefficient) as compared with subjects under 

the age of 40, those over the age of 55.27 The reduction in 

Kf was calculated to result from reductions in both the 

glomerular capillary permeability and the surface area 

available for filtration. In addition, a primary reduction in 

afferent arteriolar resistance is associated with an increase 

in glomerular capillary hydrostatic pressure. These 

hemodynamic changes occur in concern with structural 

changes, including loss of renal mass; hyalinization of 

afferent arterioles and in some cases, development of 

aglomerular arterioles; an increase in the percentage of 

sclerotic glomeruli and tubulointerstitial fibrosis.28 

Abdulkader et al. suggested that a decreased GFR in the 

elderly is strongly indicative of the presence of 

hypertension and other comorbidities.29 

 

CONCLUSION  
From the present study it can be concluded that age 

has an appreciable effect on renal function status. Although 

age related decline in GFR was formerly considered part of 

normal aging, decreased GFR in the elderly is an 

independent predictor of adverse outcomes such as death 

and cardiovascular disease. Older age is a risk factor for 

development of chronic kidney disease, most likely 

reflecting both lower mean level of eGFR and higher rate 

of renal function loss in older compared with younger. So 

early detection of impairment of kidney function can 

prevent severe age-related complications of kidney. 
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