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Article Type ABSTRACT

Research Paper Background and Objective: Chronic kidney disease is a major health problem that is associated
with low quality of life and premature death. According to the contradictory results of some studies
regarding the effect of exercise and physical activity on renal indicators, this study was conducted to
determine the relationship between physical activity and glomerular filtration rate (GFR) in the
population of Fasa County, Fars province, Iran.

Methods: The current cross-sectional study is derived from the data of the Fasa Persian cohort study.
In order to measure the level of physical activity, a standard questionnaire was used in three levels
of low, moderate and intense physical activity. Also, renal function was evaluated in three levels:
normal, mild insufficiency, and severe insufficiency based on milliliters per minute. In addition to
this, the demographic characteristics of people including age, gender, etc. were also evaluated.

Findings: The number of studied people was 5963. The mean physical activity and GFR level in the
studied subjects were 2540.1+703.9 (MET-min/Week) and 77.7£11.2 ml/min, respectively.
Analytical evaluation showed that there was a statistically significant relationship between GFR
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was observed between GFR levels with the variables of age, gender, body mass index, waist
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Introduction

Chronic kidney disease (CKD) is a major public health problem that is associated with low quality of
life, increased health costs, and premature death (1). The prevalence of this disease in Iran has been reported
to be 27.5% (2). The clinical manifestation of this disease is uremic syndrome, which is usually associated
with a severe decrease in glomerular filtration rate (GFR). Among the various known factors, genetics
(family history of end-stage kidney disease), environmental factors (exposure to toxins), social and
economic weakness, aging, increased blood lipids, lack of diabetes control, high blood pressure, and
lifestyle play an important role in the occurrence of kidney dysfunction (3).

In this regard, many studies have investigated the effect of exercise and physical activity on kidney
function indicators. The results of the research conducted regarding the relationship between physical
activity and chronic kidney failure are inconsistent and contradictory. In some findings, it has been shown
that lack of physical activity is associated with a decrease in GFR and an increase in the incidence of
end-stage kidney disease (4, 5). In this regard, Rafati Fard et al. reported that aerobic activity can be effective
in preventing chronic kidney disease in the early stages and in preventing or delaying the progression of
chronic kidney failure (6). On the other hand, Ramezanpour et al. reported that periodic, continuous
and parallel aerobic exercises had no effect on the level of urea, uric acid, urinary creatine and protein
catabolism (7).

Studies conducted on the relationship between physical activity and chronic kidney disease have reported
conflicting results. Therefore, the aim of this research is to investigate the relationship between physical
activity and GFR level, the most important indicator in evaluating kidney function, in the population of
Fasa.

Methods

After being approved by the Ethics Committee of Fasa University of Medical Sciences with the code
IR.FUMS.REC.1397.083, this cross-sectional study was conducted using the data of the first phase of the
Fasa Persian cohort study (Prospective Epidemiological Research in Iran) (8, 9). The statistical population
included 10141 people. In order to evaluate physical activity, the International Physical Activity
Questionnaire (10) was used, in which each activity is weighted based on their relative intensity in terms of
metabolic equivalent (MET) (11). Also, in order to estimate the GFR, the Modification of Diet in Renal
Disease (MDRD) was used. Based on the GFR score, people are classified into three categories of normal
function (GFR equal to or greater than 90 ml/min), mild insufficiency (GFR between 60 and 90 ml/min)
and moderate to severe insufficiency (GFR less than 60 ml/min) (12). In addition, in the present study, the
demographic characteristics of people including age, sex, blood pressure level, sleep duration, blood sugar
level, body mass index, waist circumference and underlying diseases were also evaluated. After collecting
data, continuous variables were expressed as mean and standard deviation. Independent t-tests were used to
examine the relationship between GFR and quantitative variables using Pearson correlation and using IBM
SPSS 26 and p<0.05 was considered significant.

Results

The population studied in the present study included 5963 people, of which 2911 people (48.8%) were
men and 3052 people (51.2%) were women (Table 1). The mean physical activity of the participants was
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2540.1+£703.9 MET minutes/week; 4725 people (79.2%) had moderate physical activity and 1238 (20.8%)
had intense physical activity. Also, the results showed that the mean level of GFR was 77.7+11.2. The
evaluation of GFR levels indicated that 707 people (11.9%) were in the first level and had normal kidney
function, 5024 people (84.2%) were in the second level and had mild kidney failure and 232 people (3.9%)
were in the third level and had moderate to severe renal failure.

The results of the statistical analysis showed that there was a statistically significant difference between
the mean GFR levels and the variables of age (p<0.001, r=-0.260), body mass index (p<0.001, r=-0.200),
waist circumference (p<0.001, r=-0.207), blood sugar (p<0.001, r=-0.191), diastolic blood pressure
(p<0.001, r=-0.064), systolic blood pressure (p<0.001, r=-0.094), sleep duration at night (p<0.001,
r=+0.046) and day (p=0.037, r=-0.027) on the one hand and variables of gender (d=0.967, p<0.001),
smoking (p<0.001, d=0.677), diabetes (p<0.001, d=0.398) and hypothyroidism (p<0.001, d=0.346) on the
other hand (Figure 1).

Table 1. Demographic characteristics of study participants

Variable Minimum  Maximum Number(%) or Mean+SD
Quality indicators
Gender (male) 2911(48.8)
Smoking - - 1741(22.9)
Diabetes 481(8.1)
Hypertension 450(7.5)
Quialitative indices
Age (years) 35 70 4748.7
Diastolic blood pressure (mmHg) 55 110 72.1+10.5
Systolic blood pressure (mmHg) 78 170 106.4+14.5
Duration of night sleep (minutes) 30 900 419.8+95
Daily sleep duration (minutes) 0.0 720 50.6+54.8
Fasting blood sugar (mg/dL) 54.2 385.7 90.4+26.2
Body mass index (kg/m2) 15.3 55.4 25+4.7
Waist circumference (cm) 48 146 91.4+11.5
Physical activity (MET minutes/week) 1464 6078 2540.1+703.9
Glomerular filtration rate (ml/min) 32.6 147.1 77.7£11.2
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Figure 1. Distribution of GFR level in different age groups
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Also, the results indicated that there was a statistically significant relationship between GFR levels and
physical activity (p<0.001). 4.4% of people with low and moderate physical activity were involved with
stage 3 GFR, while only 1.9% of people with high physical activity experienced this problem (Figure 2).
While controlling confounding variables, the relationship between GFR and physical activity was still
significant (p<0.001), while systolic blood pressure (p=0.363), diastolic blood pressure (p=0.405) and
hypothyroidism (p=0.274) had no significant relationship with GFR (Table 2).
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Figure 2. Distribution of GFR levels in moderately and intensely physically active participants

Table 2. Linear regression analysis to show the correlation between GFR and physical activity
Non-standard coefficients Standard coefficients

Variable B S E (Beta) p-value

Gender -8.601 0.359 -0.391 <0.001

Age -0.377 0.017 -0.306 <0.001

physical activity (MET-min/week)  0.001 0.001 0.083 <0.001
body mass index (kg/m2) -0.114 0.032 -0.062 <0.001
Smoking 1.418 0.359 0.055 <0.001

Diabetes -1.585 0.460 -0.044 0.001

Daily sleep duration (minutes) -0.009 0.003 -0.044 0.001
Duration of night sleep (minutes) 0.004 0.001 0.032 0.014
Systolic blood pressure (mmHg) 0.014 0.016 0.019 0.363
diastolic blood pressure (mmHg) -0.018 0.021 -0.017 0.405
Hypothyroidism -0.524 0.479 -0.014 0.274

Discussion

The results of the present study showed that there is a statistically significant relationship between the
levels of kidney function and physical activity. Also, the results indicated that there is a statistically
significant relationship between kidney function and age, sex, body mass index, waist circumference, blood
sugar, blood pressure, sleep duration, smoking, diabetes and hypothyroidism.
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Studies that have investigated the association between physical activity and kidney function have
reported contradictory findings. Some population-based studies have shown that a sedentary lifestyle is
associated with a higher risk of decreased glomerular filtration rate (GFR). In line with the results of the
present study, a study conducted on 6281 people in Australia reported that the risk of chronic kidney failure
in men with high mobility is reduced by 37% compared to people with low mobility, but no significant
relationship was observed in women (4). Also, in the American Cardiovascular Health Study, it was shown
that a higher level of physical activity reduces the risk of chronic kidney disease by 28% (13). In another
cohort study with 15 years of follow-up on 3935 adults, it was stated that there is no significant relationship
between regular physical activity and the incidence of chronic kidney disease (14).

Furthermore, in examining the role of demographic variables, the results of our study showed that the
GFR level was higher in men compared to women, and age was another related factor. These findings are
consistent with population-based studies showing that CKD differs in men and women. Kidney function
decreases faster in men compared to women (15). Also, there is a statistically significant relationship
between large kidneys and increased GFR in diabetes (16). As a result, there was a significant relationship
between diabetes and GFR in our population.

Finally, it is worth noting that the mean GFR rate of the evaluated population was very low compared to
other studies such as USA and Pakistan. Nevertheless, GFR has a wide normal range and many factors are
contributing; in adults, a normal GFR is 90 mL/min or higher, and a GFR between 60-89 mL/min may be
normal for some people, including those over 60 years of age. However, GFR decreases with age even in
people without kidney disease (17, 18).

The large and well-selected sample size is the most important strength of our study. On the other hand,
this is a population-based study that allows generalization of the findings to other similar adults.

Moreover, the limitation of this study was the assessment of GFR based on the MDRD equation. But its
seems that using the creatinine/cystatin CKD-EPI equation method is a more accurate way (19, 20).

In the end, it can be concluded that the findings of this study show that more physical activity is related
to a lower risk of chronic kidney disease. It seems that physical activity, as one of the important determinants
of lifestyle, plays an important role in preventing the occurrence of chronic kidney disease.
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