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Background: Chronic kidney disease (CKD) is a consequence of the interaction of many pathophysiological pro-
cesses, manifested by a decrease in the glomerular filtration rate (GFR) and abnormal kidney function. Sedentary 
behavior is associated with decreased kidney function, and regular physical activity could have the potential to re-
duce the risk of developing CKD, although this is not entirely clear. The objective of this study was to investigate the 
relationship between sedentary behavior and the development of CKD.
Methods: A search was carried out in different databases and metasearchers from January 2015 to June 2020 for 
cross-sectional, case-control, and cohort studies, in which the association of a sedentary lifestyle or physical inac-
tivity with the appearance of CKD was evaluated in healthy people. Eight articles were obtained, including six cross-
sectional studies, one case-control, and one cohort study. The quality of evidence for the main outcomes was as-
sessed using the GRADE (Grading of Recommendations, Assessment, Development, and Evaluation) model.
Results: Most of the studies included in this systematic review agree that there is an association between a seden-
tary lifestyle and CKD; however, not all used the same definition of this disease, in the same way, the definitions of 
physical activity and sedentary behavior were different between these studies, as well as the methods of measuring 
sedentary behavior.
Conclusion: CKD could be associated with sedentary behavior in previously healthy people. It was not possible to 
determine a measure of association with the available scientific evidence, as the study designs were heterogeneous. 
Modifiable risk factors should be considered in different population groups to reduce the risk of CKD.
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INTRODUCTION

Chronic kidney disease (CKD) is a consequence of the interaction of 

many pathophysiological processes, which can lead to a decrease in 

the glomerular filtration rate (GFR) by <60 mL/min per body surface 

(1.73 m2), and abnormal kidney function, which is present in approxi-

mately 10% of the population worldwide, as reported by the Latin 

American Society of Nephrology and Hypertension (SLANH in Span-

ish) and the World Health Organization.1)

 The prevalence of CKD has increased in recent years. Approximately 

500 million people are estimated to suffer from this disease world-

wide,2) representing a significant burden of disease.3) Furthermore, 

CKD is also a risk factor for triggering CKD in more advanced and ter-

minal stages, as well as for cardiovascular disease (CVD); thus generat-

ing more premature deaths.4) According to information from the 2013 

Global Burden of Disease study, mortality from CKD increased by 

36.9% between 1990 and 2013.5)

 In Colombia, according to the High-Cost Account (CAC in Spanish), 

it was estimated that the prevalence of CKD for the period from July 1, 

2017 to June 30, 2018 was 1,479,733 cases, with an age-adjusted rate of 

2.9 cases per 100 inhabitants, in which 61.4% were women, and an in-

cidence of 247,122 new cases, with an age-adjusted rate of five cases 

per 1,000 inhabitants for the same period, with an average age of 61.6, 

in which 61.2% were women.6)

 CKD has become a pathology of interest in public health at a global 

level, which is why it is considered a high cost for the general system of 

social security in health (SGSSS in Spanish) in Colombia, since it has a 

strong economic impact, significantly altering the finances of the sys-

tem, in addition to compromising the quality of life of the patient and 

the family.7)

 Physical activity involves body movement produced by the contrac-

tion of the skeletal muscles, which substantially increases energy ex-

penditure. These activities can vary according to type, intensity, and 

duration. In addition, physical activity can also refer to intentional ef-

forts to improve metabolic and physical function, other routine, or 

sporadic calorie-spending behaviors, such as commuting, occupa-

tional tasks, or recreational activities. Exercise is considered a subset of 

physical activity that is structured with the intention of developing 

physical fitness, such as improvements in cardiovascular function, 

strength, and flexibility. Alternatively, sedentary behaviors, or lack of 

physical activity above resting metabolic rate, are themselves emerg-

ing as important independent variables when assessing metabolic and 

cardiovascular risk.8) Therefore, reducing periods of sitting, lying down, 

watching television, computers, and video games has become a po-

tential goal for improving health.9)

 Physical activity has been shown to be effective in improving cardio-

vascular endothelial function in patients with CVD.10) Therefore, it 

might be expected that the kidney vasculature will also experience 

similar benefits, leading to protection against filtration barrier defects, 

albuminuria, and impaired kidney function. Physical activity improves 

vascular insulin signaling, increases bioavailable nitric oxide (NO), 

and reduces reactive oxygen species (ROS). At the molecular level, 

physical activity restores NO production by increasing L-arginine 

availability from the NO precursor molecule and endothelial NO syn-

thase activity and reducing NO degradation by decreasing ROS.11) Fur-

thermore, by reducing angiotensin II and other inflammatory mole-

cules, such as tumor necrosis factor-α, exercise improves endothelial 

responses to insulin. In fact, inflammation, insulin resistance, oxida-

tive stress, and an overactive renin-angiotensin system mutually per-

petuate each other while negatively affecting endothelial function, 

vascular integrity, and ultimately, cardiovascular health.9)

 Traditional therapeutic lifestyle goals for the treatment and preven-

tion of obesity and chronic diseases have focused on increased mod-

erate-to-vigorous-intensity physical activity (MVPA) and a healthy diet. 

Increasing evidence suggests that time spent in sedentary behavior, 

commonly defined as all non-exercise sitting/lying activities per-

formed during waking hours, is associated with increased adiposity,12) 

metabolic syndrome,13) abnormal glucose regulation,14) and mortali-

ty15-17) independent of MVPA. However, there has been limited re-

search investigating the possible mechanisms underlying these obser-

vations. Hormones released by the adipose tissue, which are collec-

tively called adipokines, particularly those centrally involved in or 

linked to the inflammatory cascade, such as interleukin-6 and adipo-

nectin, are believed to be directly involved in the pathogenesis of 

many chronic diseases.18,19)

 Leptin, another well-characterized adipokine, plays a central role in 

energy homeostasis and is believed to be a key modulator of the in-

flammatory response.20) Inflammatory adipokines and leptin have 

previously been inversely associated with MVPA;21-24) however, it is cur-

rently unknown whether total sedentary time is strongly associated 

with adipokine levels.25)

 According to Beddhu,26) in order to reduce high mortality in the 

CKD population, it is necessary to address the “non-kidney” problems 

that contribute to increased morbidity and mortality in this popula-

tion. In a study on the relevance of sedentary behavior in CKD, pro-

longed sitting time, assessed using a questionnaire or television view-

ing time, was associated with lower kidney function. Total and light 

physical activities, measured objectively with an accelerometer, were 

found to be positively associated with kidney function in a study of 

adults living in communities. An analysis of data from the National 

Health and Nutrition Examination Survey found that participants with 

CKD spent more than two-thirds of their waking time on sedentary ac-

tivities, and the longest duration sedentary lifestyle was associated 

with increased mortality.26)

 According to Beddhu,26) non-exercise activity thermogenesis (NEAT) 

and the biological importance of low-intensity activity, in a study of 

overfeeding, showed that the increase, average of 336 kcal/d, in the 

NEAT accounted for 10-fold differences in fat storage, directly predict-

ing resistance to fat gain, and explained most of the variations in 

weight gain among participants. Patients with obesity have less NEAT 

and spend an average of 2 hours per day in a sitting position compared 

to thin people.26)
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 Participation in regular physical activity has the potential to reduce 

the risk of developing various chronic diseases.27) Furthermore, physi-

cal activity confers various biological benefits that could counteract 

the adverse metabolic environment of CKD. A previous study showed 

that greater amounts of physical activity during leisure time was asso-

ciated with lower rates of decreased kidney function in a large com-

munity-based cohort study.28)

 Knowing the burden of the disease attributed to CKD, as well as the 

impact that it generates when considered as high cost, it is necessary 

to identify the association between sedentary lifestyle or physical inac-

tivity with the development of CKD, which could enhance prevention 

campaigns at the national and international levels.

 This study sought to define whether there is a relationship between 

sedentary lifestyle and the development of CKD. Specifically, the re-

view points to: (1) Describe the sedentary behavior in different age 

groups. (2) Analyze the described risk and its variations in sedentary 

patients with CKD. (3) Analyze the existing associations between sed-

entary behavior and CKD through a meta-analysis, based on the stud-

ies found.

METHODS

This is a systematic review of the literature, wherein a search was car-

ried out using the “PROSPERO (International Prospective Register of 

Systematic Reviews)” tool of the National Health Service,29) with the 

aim of determining whether there are already similar works in the 

same scientific field, without finding any related work. The registration 

number assigned in PROSPERO was 207783.

 Subsequently, we searched for articles that were related to the topic 

of interest using the PRISMA (Preferred Reporting Items for Systematic 

reviews and Meta-Analyses) reporting guides for systematic reviews,30) 

the search was carried out between January 2015 and June 2020, in the 

PubMed metasearch engine, Elsevier’s Exerpta Medica database (EM-

BASE), TRIP Database, Cochrane Library, ScienceDirect, LILACS-Bi-

reme database, and Open Gray Database, using the following medical 

subject headings (MeSH) terms: sedentary behavior; kidney failure, 

chronic; chronic kidney disease; case-control studies; epidemiologic 

studies; cohort studies; and cross-sectional studies.

 Related articles (in snowball) were also searched, and the rest of the 

bibliographic references were obtained. The articles obtained were 

downloaded to discard those that were not relevant to the work ac-

cording to the title and abstract, the total of the remaining articles were 

read and critically analyzed to determine whether the articles could be 

considered as bibliographic material to answer the questions of the 

present study.

 For the statistical analysis and table composition of this systematic 

review Manager (RevMan) ver. 5.3 software (Cochrane, London, UK) 

was used.

1. Population
During the review, the following inclusion criteria were considered. 

Considering that this is a subject that has not been investigated in a 

large number of studies, and that the scientific evidence is limited, this 

study considered people of all ages and of both sexes, who did not 

have a known diagnosis of CKD as a base pathology or with a GFR of 

>60 mL/min per 1.73 m2; however, most studies focus on sedentary 

lifestyle and worsening CKD that lead to a rapid progression towards 

other stages, overall, in patients who are undergoing hemodialysis or 

peritoneal dialysis.

2. Intervention
We considered studies that included people who had sedentary life-

styles and evaluated physical activity by different methods, among 

which, one was a standardized questionnaire administered by the in-

terviewer, derived from the Leisure Time Physical Activity Question-

naire,31) complemented by lower intensity activities that were usually 

carried out by older adults.32) Participants had reported the amount of 

time they spent doing domestic and care activities (housework, gro-

cery shopping, and laundry), exercise (aerobic dance and weight 

training), and walking (walking for exercise, walking and climbing 

stairs) per week.

3. Comparator
The comparators were people who regularly engaged in physical activ-

ity, which can be measured according to different questionnaires, such 

as the Rapid Assessment of Physical Activity.33) The duration and in-

tensity of weekly physical activity can be converted into hourly/weekly 

metabolic equivalents, based on the Ainsworth’s compendium of 

physical activities,34) which can help classify the intensity of physical 

activity; however, there are other methods to define a physical activity, 

as stated by each study separately, since not all studies use it.

4. Results
The outcome sought was the development of CKD as a consequence 

of physical inactivity or sedentary lifestyle and not as another associat-

ed cause, considering that alterations in kidney function were deter-

mined according to the GFR of <60 mL/min for 1.73 m2.

1) Context

This study considered all studies conducted worldwide in healthcare 

settings (hospitals, clinics, or health centers).

2) Types of studies

This study considered all possible studies between case-control stud-

ies, cohort studies, and cross-sectional studies, as well as scientific evi-

dence related to the topic of interest.

3) Search strategy

The search strategy aimed to find published and unpublished studies 

in Spanish and English. A three-step search strategy was used in this 

study. A limited initial search was performed on metasearch engines 

such as PubMed, EMBASE, TRIP Database, Cochrane Library, Scien-
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ceDirect, LILACS-Bireme Database, and OpenGray Database, and 

then examined whether keywords were within the article, as well as 

the summary and index terms used to describe the article. Subse-

quently, a second search was performed with all identified keywords 

and terms of the index in all the databases included. Finally, we 

searched for additional studies in the reference list of all identified 

snowball reports and articles. Published and unpublished articles 

were recorded without restrictions on the age of the participants and 

country.

4) Selection of studies

Following the search procedure above, all identified citations were up-

loaded to EndNote (Clarivate Analytics, Philadelphia, PA, USA) and 

duplicates were removed. Titles and abstracts were examined by two 

independent reviewers to evaluate the inclusion criteria for the review. 

The full texts of potentially eligible studies were retrieved and assessed 

in detail by two independent reviewers according to the inclusion cri-

teria.

5) Assessment of methodological quality

Two individuals (T.A. and R.A. [non-author]) independently assessed 

the quality of eligible studies prior to inclusion in the review using as-

sessment tools from the Joanna Briggs Institute (JBI) for experimental, 

quasi-experimental, and other comparative study designs.35,36) After 

evaluation, studies that did not meet the methodological criteria were 

excluded. All disagreements between the reviewers were resolved by 

discussion, and a third reviewer was not required.

6) Data extraction and synthesis

Quantitative data were extracted from articles included in the review 

using the JBI standardized data extraction tool.37) Relevant information 

was extracted, such as the characteristics of the population, year of 

publication, authors, type of intervention, and summary of the find-

ings. Lead authors would be asked to provide additional information 

on articles, if needed, but this situation did not arise. Details of data 

from primary studies with limited data or with limited follow-up were 

verified by request to authors and by verification of subsequent publi-

cations from the same project, based on cross-checking of linked pub-

lications from trial registries and if trial registration number exists.

 Measures of effect reported in the form of mean difference and stan-

dard deviation for continuous variables, and relative risk, odds ratio 

(OR), and confidence interval (CI) for dichotomous variables were ex-

tracted and reported. Since the studies were methodologically or clini-

cally heterogeneous, statistical pooling was not possible; therefore, the 

results were presented as a systematic review. The quality of the evi-

dence for the main results reported in each study was assessed using a 

software package based on the GRADE (Grading of Recommenda-

tions, Assessment, Development, and Evaluation) model.38)

RESULTS

The study returned 265 records. After selecting titles and abstracts, 65 

records were retained for critical reading and full-text evaluation. 

Twenty records were included for critical appraisal according to pre-

defined inclusion criteria. Finally, eight studies were included (Appen-

dix 1).

1. Description of the Characteristics of the Included Studies
The eight studies included in this study were conducted in the United 

States (Hawkins et al.39) in 2015, Pharr et al.40) in 2018, Lee et al.41) in 

Table 1. Characteristics of the studies

Study ID Country Study types No. of participants Exposition/intervention Comparison Outcomes

Hawkins et al.39) 
(2015)

USA Cohort study 2,435 older adults TV: <2h/d, 2–3 h/d, >3h/d Physical activity: 0–48 kcal/
kg/wk, 48–93 kcal/kg/wk, 
>93 kcal/kg/wk

Chronic kidney failure: GFR 
<60 mL/min/1.73 m2

Su et al.42) 
(2015)

Taiwan Case­control 
study

10,463 (5,328 cases and 
5,135 controls)

Sedentary lifestyle among 
other risk factors

Physical activity Exercise habits in chronic 
kidney disease

Lee et al.43) 
(2016)

Japan Cross­sectional 
study

10,242 older adults (5,002 
men, 5,240 women)

Sitting: <4h/d, 4–<6 h/d, 
6–<8 h/d, ≥8 h/d

Physical activity Sedentary time, impaired 
kidney function

Parsons et al.44) 
(2017)

England Cross­sectional 
study

1,350 male older adults Sedentary behavior High levels of physical 
activity

High levels of physical 
activity and low levels of 
sedentary behavior, kidney 
function

Bharakhada  
et al.45) (2012)

England Cross­sectional 
study

5,656 for physical activity, 
6,281 for sitting

Mild physical activity, high 
sitting time

Moderate to intense physical 
activity, low sitting time

CKD: GFR <60 mL/min/1.73 
m2, microalbuminuria

Pharr et al.40) 
(2018)

Taiwan Cross­sectional 
study

30,874 women (14,109 
active/obese, 16,765 
inactive/normal weight)

Inactive women/normal 
weight

Active/obese women Active/obese women, 
inactive/normal weight, 
chronic diseases, chronic 
kidney disease

Lee et al.41) 
(2020)

USA Cross­sectional 
study

1,268 (586 men, 682 
women)

Sedentary time: 30 min/d Moderate to intense physical 
activity 10 min/d

CKD: GFR <60 mL/min/1.73 
m2, albumin­creatinine 
ratio >25/35 µg/mg (man/
woman)

GFR, glomerular filtration rate; CKD, chronic kidney disease.
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2020); Taiwan (Su et al.42) in 2015), Japan (Lee et al.43) in 2016), United 

Kingdom (Parsons et al.44) in 2017, Bharakhada et al.45) in 2012), and 

the Netherlands (Martens et al.46) in 2018). The characteristics of the 

included studies are summarized in Table 1.

2. The Methodological Quality of Individual Studies
Of the eight articles selected for this systematic review, six were cross-

sectional, one cohort study, and one case-control study. The method-

ological quality of the studies within this systematic review is accept-

able, generally with low risk of selection bias, confusion, and informa-

tion, in the studies by Su et al.,42) Parsons et al.,44) Lee et al.,43) and Mar-

tens et al.46) However, it should be noted that in a study of Pharr et al.,40) 

there was inadequate control for information bias and confounding, 

making its results unreliable and non-reproducible. In the study by 

Hawkins et al.,39) the methods for sample selection or the sequence of 

randomization of groups has not been described; thus, the risk of se-

lection bias is unclear. In addition, the results, in general, were not 

comparable with each other due to the definitions of physical activity 

and sedentary lifestyle that each one used, since in some studies an 

accelerometer was used to measure the level of physical activity, while 

in others it was defined only by the report of the time of physical activi-

ty performed.

 Likewise, the definition used for sedentary lifestyle was different in 

the studies, that of Martens et al.46) quantified sedentary lifestyle in 

prolonged periods of rest, total sedentary time in hours per day, an av-

erage of minutes in prolonged periods of active rest, among others, 

making it difficult to identify the outcomes and the association mea-

sures for this study. In the studies by Lee et al.41) and Bharakhada et 

al.,45) the data collection technique did not allow better control of pos-

sible information biases because self-filling surveys were used to cap-

ture mild, moderate, and intense physical activity, in addition to the 

sedentary or inactivity time, without carrying out objective measure-

ments for these variables with the use of accelerometers as applied in 

other studies. Similarly, in a work of Lee et al.,41) the selection bias pre-

sented a considerable risk when taking inappropriate cut-off points in 

the level of physical activity of the participants to classify them into the 

different groups. The following Table 2 summarizes the risks of bias for 

each study.

3. Individual Results of the Included Studies
Most of the studies included in this systematic review agree that there 

was an association between a sedentary lifestyle and CKD; however, 

not all used the same definition of this disease, understood from the 

criteria established by the “Kidney Disease: Improving Global Out-

comes”47) and in the same way, the definitions of physical activity and 

sedentary lifestyle were different between these studies. On the other 

hand, the method of collecting information was based on two main 

modalities: the survey was self-completed by the participants and the 

measurement of the variables under study. In the study by Hawkins et 

al.,39) the association measure obtained was a hazard ratio as it was a 

cohort type, and an OR was calculated for the other studies. Of the re-

viewed studies, the association between a sedentary lifestyle and CKD 

was found;39,41-46) however, the study by Pharr et al.40) did not show an 

association between a sedentary lifestyle and CKD (OR, 0.86; 95% CI, 

0.7–1.06), and the other studies showed that there was a non-causal 

association between a sedentary lifestyle and chronic kidney failure, 

despite multivariate models, which were adjusted for comorbidities 

known as proven risk factors for its onset, including arterial hyperten-

sion, diabetes mellitus, and CVD among others. In some studies, the 

exposure consisted of physical activity with OR indicating a possible 

protective factor, while in others, it was a sedentary lifestyle with OR 

indicating a risk factor in relation to chronic kidney failure. Given the 

disparities between the studies, comparison and statistical analysis to 

pool the effect into a summary measure were not possible. The results 

of each study are summarized in Table 3.

 In the study by Martens et al.,46) the comparison was physical activi-

ty, quantified as total hours per day, intense physical activity (>110 

steps/min every 10 min/d), and light physical activity (<110 steps/min 

for every 10 min/d) versus sedentary lifestyle, quantified as resting 

time in h/d, sedentary breaks at 10 min/d, and the number of pro-

longed periods of sedentary lifestyle per day. The outcome considered 

was microalbuminuria, categorized into three groups: <15 mg/24 h, 

15–<30 mg/24 h and >30 mg/24 h. In a study of Lee et al.,43) the com-

parison was sitting: <4 h/d, 4–<6 h/d, and >6 h/d, while the outcome 

was chronic renal failure defined as a GFR of <60 mL/min/1.73 m2.

 In the study by Parsons et al.,44) the level of physical activity was 

quantified as <100 counts/min (sedentary behavior), 100–1,040 

counts/min (light activity), >1,040 counts/min (moderate to vigorous 

activity), and the outcome was GFR divided into <45 mL/min/1.73 m2 

Table 2. Risk of bias in included studies

Author (year) Selection bias risk Information bias risk Confusion bias risk Methodological quality

Hawkins et al.39) (2015) Uncertain Low Low High
Su et al.42) (2015) Low Low Low High
Lee et al.43) (2016) Low Low Low High
Parsons et al.44) (2017) Low Low Low High
Bharakhada et al.45) (2012) Low Medium Medium Medium
Martens et al.46) (2018) Low Low Low High
Pharr et al.40) (2018) Low Medium Medium Medium
Lee et al.41) (2020) Medium Medium Low Medium
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and 45 mL/min/1.73 m2 or higher.

 In the study by Pharr, et al.40) physical activity was measured as high 

activity (300 minutes of aerobic activity or 150 min/wk of vigorous aer-

obic exercise), moderate activity (150–300 min/wk of aerobic activity), 

insufficient activity (11–149 min/wk of aerobic activity), and inactivity, 

while the outcome was CKD, which was not clearly defined by the 

study.

 In addition, the studies by Hawkins et al.39) and Su et al.42) measured 

physical activity based on calorie consumption, dividing it into three 

categories: 0–48 kcal/kg/wk, 48–93 kcal/kg/wk, and >93 kcal/kg/wk;39) 

the absence or presence of physical activity: physical activity, 3 times/

wk (yes), activity <3 times/wk (no);42) and sedentary lifestyle as time 

watching television (TV), <2 h/d, 2–3 h/d, and >3 h/d.39) The outcome 

for both was CKD as a GFR of <60 mL/min/1.73 m2.

 In the studies by Bharakhada et al.45) and Lee et al.,41) low sitting or 

sedentary time and moderate to intense physical activity showed a 

possible relationship as protective factors against chronic kidney fail-

ure, while sitting for a long time and less physical activity were possible 

risk factors for this outcome. We found that the reviewed studies ad-

justed for potentially confusing variables, such as hypertension or dia-

betes mellitus, as well as for age, body mass index, and neoplasms, 

among others, the association between sedentary lifestyle/physical 

activity and chronic kidney failure was lost in the multivariate study 

analysis, as occurred in the work of Parsons et al.,44) and Pharr et al.,40) 

(OR, 1.05; 95% CI, 0.93–1.05; OR, 0.94; 95% CI, 0.73–1.21).

DISCUSSION

According to the majority of studies that were reviewed, in CKD, it can 

be considered that there was an association between a sedentary life-

style and its appearance in people without other comorbidities. How-

ever, the strength of this association is not robust because the level of 

evidence of the studies was not the highest, since only one cohort 

study could be included39) as the one with the highest level of evidence 

compared to the cross-sectional and case-control studies.40-46) In addi-

tion, these studies evaluated multiple causal factors for other out-

comes, such as arterial hypertension, diabetes mellitus, and coronary 

disease, the presence of which is a known risk factor for the appear-

ance of CKD, although the authors of these studies were cautious 

when performing subgroup analyses and attempted to adjust for these 

risk factors to avoid confounding bias.

 Cross-sectional studies do not analyze the association of a risk factor 

with an outcome over time, a longitudinal analysis cannot be made, 

and neither do they look at whether the different degrees of exposure 

to a risk factor that cause it to increase. Previous studies demonstrating 

the association between physical activity and CKD have been mainly 

cross-sectional, raising concerns about reverse causality.48-50)

 Unfortunately, many of the studies investigating the relationship be-

tween physical activity and CKD have relied on subjective measures 

and memories (interviews and questionnaires) to document physical 

activity.28,48) Although these and other studies have consistently shown 

Table 3. Results of included studies

Author (year) Intervention/exposition Comparison Outcomes Association measure

Hawkins et al.39) 
(2015)

Sedentary lifestyle: TV <2 h/d,  
2–3 h/d, >3 h/d

Physical activity: 0–48 kcal/kg/wk, 
48–93 kcal/kg/wk, >93 kcal/kg/wk

GFR <60 mL/min/1.73 m2 HR, 1.34; 95% CI, 1.09–1.65

Su et al.42) (2015) Physical activity: 3 times/wk Physical activity: <3 times/wk GFR <60 mL/min/1.73 m2 OR, 0.74; 95% CI, 0.65–0.85
Lee et al.43) 

(2016)
Sitting: 4–<6 h/d, 6–<8 h/d,  

>8 h/d
Sitting: <4 h/d Chronic kidney failure* OR, 1.42†; 95% CI, 1.02–1.62

Parsons et al.44) 
(2017)

Sedentary behavior: <100 counts/
min

100–1,040 counts/min (light activity), 
>1,040 counts/min (moderate to 
vigorous activity)

<45 mL/min/1.73 m2, >45 mL/
min/1.73 m2

OR, 1.16; 95% CI, 1.06–1.27

Bharakhada et 
al.45) (2012)

Mild physical activity, high sitting 
time

Moderate to intense physical activity, 
low sitting time

CKD: GFR <60 mL/min/1.73 m2, 
microalbuminuria

Low sitting time: OR, 0.74; 95% 
CI, 0.62–0.92; intense 
physical activity (men): OR, 
0.63; 95% CI, 0.47–0.84

Martens et al.46) 
(2018)

Sedentary time (h/d), sedentary 
breaks 10/d, number of long 
sedentary periods/d

Total physical activity (h/d), intense 
physical activity >110 steps/min for 
10 min/d, light physical activity 
≤110 steps/min for 10 min/d

Microalbuminuria >30 mg/24 h OR, 1.11; 95% CI, 1.01–1.24; 
OR, 1.11; 95% CI, 11.01–
1.23

Pharr et al.40) 
(2018)

11–149 min/wk of aerobic activity 
(insufficient activity), no aerobic 
activity (inactivity)

300 min of aerobic activity or 150 
min/wk of vigorous aerobic exercise 
(high activity), 150–300 min/wk of 
aerobic activity (moderate activity)

Chronic kidney failure* OR, 0.86; 95% CI, 0.65–0.85

Lee et al.41) 
(2020)

Sedentary time: 30 min/d Moderate to intense physical activity: 
10 min/d

CKD: GFR <60 mL/min/1.73 m2, 
albumin­creatinine ratio >25/35 
µg/mg (man/woman)

Total physical activity: OR, 0.86; 
95% CI, 0.78–0.96; mild 
physical activity: OR, 0.87; 
95% CI, 0.76–0.99; sedentary 
time for every 30 min/d: OR, 
1.16; 95% CI, 1.04–1.29

GFR, glomerular filtration rate; HR, hazard ratio; CI, confidence interval; OR, odds ratio; CKD, chronic kidney disease.
*Chronic renal failure as a function of GFR is not defined. †Daily sitting between 6–8 hours had an OR of 1.24 (95% CI, 1.06–1.43).
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that kidney function is significantly associated with self-reported levels 

of physical activity, difficulties persist not only in quantifying vigorous 

exercise training, but even more so in capturing both intentional and 

unintended movements at lower intensities,51,52) and in the measure-

ment of sedentary behavior.53) Since participation in physical activity 

without exercise might be the main source of muscular effort for many, 

if not most, it cannot be ignored when assessing cardiorenal and meta-

bolic risk.52,53)

 Unlike our study, Volaklis et al.54) conducted a narrative review of 

sedentary behavior and renal function in adults and evaluated a total 

of 10 articles between cross-sectional and longitudinal observational 

studies that included healthy participants and groups of patients, in 

which they summarized the cross-sectional and longitudinal relation-

ship between a sedentary lifestyle and kidney function estimated us-

ing GFR. These results suggest that a sedentary lifestyle is a risk factor 

for kidney failure. These findings are clinically relevant since a seden-

tary lifestyle is modifiable, and this might be particularly important for 

older people because kidney function declines with age.

 Most people spent more than half of their waking hours engaging in 

light physical activity and sedentary behavior. As a result, and in accor-

dance with the growing scientific evidence presented in this review, 

prolonged sitting time appears to have detrimental consequences for 

normal kidney function.

 The results of both studies are similar; however, in the study by 

Volaklis et al.,54) all patients with different characteristics were consid-

ered, both healthy and those with some comorbidity, which could 

change the magnitude of the association and not determine whether 

physical activity benefits more patients who are previously healthy or 

who have some comorbidities, such as hypertension, diabetes melli-

tus, and CVD.

1. Conclusion
It was not possible to calculate the summary measure using meta-

analysis because the measure of association of the studies was not 

comparable, due to the lack of uniformity in the definition of the inter-

ventions, the comparisons, and outcome of interest, in addition to 

studying different populations whose characteristics do not allow the 

extrapolation and generalization of the results found in each publica-

tion reviewed here. For this reason, the execution of studies that have a 

higher level of evidence and a better-structured protocol is pending to 

make it possible to compare them and obtain a summary measure us-

ing the meta-analysis technique.

 The use of subjective self-reported questionnaires for the assess-

ment of sedentary behavior might be subject to bias; therefore, more 

studies with measurements derived from precision devices, such as 

accelerometers, are required.

 Despite the vast amount of scientific content on the relationship that 

may exist between sedentary lifestyle, whether in healthy people or 

not, and the development of CKD, there is evidence that there is a 

need to further distinguish between sedentary time by visualization of 

television and occupational sedentary lifestyle, to define exactly the 

health risks conferred by sedentary behavior, such as television view-

ing time that appears to be more detrimental with respect to health 

outcomes. These studies on the different types of sedentary time and 

the risk of renal dysfunction have not been reported in the study.55,56)

 At the population level, it is necessary to understand and identify 

the environmental, social, and personal determinants of sedentary 

behavior and to investigate whether a sedentary lifestyle is equally rel-

evant in healthy and physically active people, as in physically inactive 

participants with or without disease.

 By working on modifiable risk factors in different population groups 

and, above all, in childhood and adolescence, the level of sedentary 

lifestyle can be improved, which could lead to a reduction in the risk of 

developing chronic diseases such as kidney disease. Since no defini-

tive studies were found, it is suggested that more specific research 

should be conducted regarding factors associated with CKD.

2. Study Limitations
There is little quality scientific evidence and homogenization; thus, 

more observational and interventional studies are needed, in which 

the same measurements are used for a sedentary lifestyle and physical 

inactivity, if possible, they are applied in different age and population 

groups, in order to measure the magnitude and association of these 

risk factors to trigger CKD.
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