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Introduction
Sedentary lifestyles in adult populations are becoming a growing 

public health problem. According to estimates by the World Health 
Organization (WHO), in 2016 approximately 1.9 billion adults aged 
18 and over were overweight, representing approximately 40% of the 
world’s adult population. Overweight and obesity carry with them 
a number of pathologies that can easily collapse health systems: 
arterial hypertension, type II diabetes mellitus, metabolic syndrome, 
cerebrovascular accidents, acute myocardial infarction, etc. These 
pathologies could be easily avoided with preventive controls and a 
healthy lifestyle based on a good diet and physical exercise.1 

In Ecuador, the main pathologies associated with being overweight 
are arterial hypertension and type II diabetes mellitus. According 
to data from the Ministry of Public Health (MSP) supported by the 
National Institute of Statistics and Censuses (INEC), the prevalence 
of arterial hypertension in Ecuador is 9.3% (ranking it as the highest 
in the region) and the prevalence of diabetes it is 5.5% (a little below 
the general prevalence in Latin America which, according to the Latin 
American Association of Diabetes - ALAD, oscillates around 9.2%). 
These pathologies can generate an even worse scenario that is chronic 
kidney disease. With 5 stages for its classification, chronic kidney 
disease can reach the worst scenario in which the patient must undergo 
periodic dialysis or must be a candidate for a kidney transplant. 
According to the Clinical Practice Guide ‘’Prevention, diagnosis and 
treatment of chronic kidney disease (2018)’” the global prevalence 
of chronic kidney disease is 11 to 13% and of that total, 8% need 
dialysis treatment (in the It is currently estimated that approximately 
10,000 people in Ecuador undergo dialysis). According to the MSP 
in Ecuador, more than 70% of patients with chronic kidney disease 
are secondary to poorly treated/undiagnosed arterial hypertension 
and poorly treated/decompensated type 2 diabetes mellitus. Chronic 
kidney disease produces significant changes in the lives of patients 
and is associated with a high degree of morbi-mortality. All these 
consequences could be avoided with a proper health prevention 
culture and healthy lifestyles. 

Diagnosis and treatment of chronic kidney disease (2018)’” the 
global prevalence of chronic kidney disease is 11 to 13% and of 
that total 8% need dialysis treatment (currently it is estimated that 

approximately 10,000 people in Ecuador are perform dialysis). 
According to the MSP in Ecuador, more than 70% of patients with 
chronic kidney disease are secondary to poorly treated/undiagnosed 
arterial hypertension and poorly treated/decompensated type 2 
diabetes mellitus. Chronic kidney disease produces significant 
changes in the lives of patients and is associated with a high degree 
of morbi-mortality. All these consequences could be avoided with a 
proper health prevention culture and healthy lifestyles. Diagnosis and 
treatment of chronic kidney disease (2018)’” the global prevalence 
of chronic kidney disease is 11 to 13% and of that total 8% need 
dialysis treatment (currently it is estimated that approximately 10,000 
people in Ecuador are perform dialysis). According to the MSP in 
Ecuador, more than 70% of patients with chronic kidney disease 
are secondary to poorly treated/undiagnosed arterial hypertension 
and poorly treated/decompensated type 2 diabetes mellitus. Chronic 
kidney disease produces significant changes in the lives of patients 
and is associated with a high degree of morbi-mortality. All these 
consequences could be avoided with a proper health prevention 
culture and healthy lifestyles.2 This research provides the scientific 
community with an updated and reliable database on chronic kidney 
disease, its risk factors, prevention and the risk of a sedentary life, 
recommending the inclusion of physical activity in the daily life of the 
patient with risk factors. risks in the context of chronic kidney disease.

Methodology
The research plan carried out corresponds to a bibliographic 

review that for its preparation takes as primary sources scientific 
information indexed and critical of databases such as PUBMED, 
SCIELO, GOOGLE ACADEMICO. In the search engine’s Boolean 
tool, keywords such as: renal, chronic, exercise, hypertension, 
diabetes were used in their English variants to obtain higher quality 
information. Inclusion criteria were established such as: documents 
whose focus encompasses chronic kidney disease, studies that have 
physical activity intervention on chronic diseases, articles from 
nephrology societies, documents on prevalent chronic diseases: 
diabetes and arterial hypertension; and articles with: pharmacological 
approach to chronic kidney disease, documents on acute kidney 
disease, articles without any sports intervention measure on chronic 
diseases were excluded. A limit was established for the investigation 
of five years of age for the documents and with preferences of the 
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Abstract

For some years now, physical exercise has been considered one of the main mechanisms to 
counteract the progression and/or appearance of chronic kidney disease. This is in contrast 
to the old belief that physical exercise could worsen kidney function due to the already 
known increase in proteinuria. This research investigates the impact of physical exercise 
in reducing the risk of chronic kidney disease using a literature review method taking 
information from indexed document bases. Determined that physical exercise, an average 
of 150 minutes of aerobic type per week, decreases certain factors such as proteinuria and 
microalbuminuria, but does not in itself decrease the risk of chronic kidney disease, since 
the literature remains firm on the premise that the main Risk Factors for chronic kidney 
disease are arterial hypertension and type I and II diabetes mellitus. Concluding that it is 
essential to pay special attention to the pathologies added to the patient’s medical history 
and to counteract their progress to more severe stages.
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English and Spanish language. Title, creator, abstract, and results of 
previous systematic reviews, cross-sectional studies, manuscripts, 
proceedings of nephrology communities, and case studies were 
analyzed with the aim of updating data on chronic kidney disease, 
emphasizing its interaction with physical activity and its benefit in the 
course of the disease. For the preparation of the bibliographic review, 
36 investigations related to the topic to be treated were found and 
according to the established inclusion and exclusion criteria. After 
thoroughly discerning between each one of them, 29 were discarded 
for not having an adequate relationship/impact for the objectives of 
the present work. Subsequently, 1 report was discarded because it was 
very similar to another; Therefore, in the end, only 6 reports were 
included to be analyzed. Of those two are systematic reviews and one 
is a meta-analysis.

Epidemiology

Worldwide in 2017, 697.5 million people with kidney disease in 
different stages of the disease were registered, representing a global 
prevalence of 9.1%. In regions such as Oceania, Latin America, 
and sub-Saharan Africa, the prevalence of chronic kidney disease 
is higher compared to Western, Eastern, and Central Sub-Saharan 
Africa, Eastern Asia, South Asia, Central Europe, Eastern Europe, 
and Oceania; in Western Europe the prevalence was much lower. The 
death toll in the year of the investigation was 1.2 million people with a 
mortality rate of 41.5%.3 In Ecuador, the mean age for chronic kidney 
disease is 52 years, with a predominance of 63.1% of the male gender. 
People older than 60 years reached 52.4%. Most of the patients 
showed a low level of instruction (16.6% without instruction; 33.3% 
secondary and 36.9% primary). There was a predominance of patients 
with income less than the basic salary of the Andean country, 60.7%, 
normal weight patients with 51.2%, followed by overweight patients 
with 25%. 47.6% were smokers. The primary reasons for renal disease 
were diabetes mellitus (30.9%) and arterial hypertension (23.8%). 
The pathology appeared more frequently in older adults (45.2%).4

Pathophysiology

The genesis of chronic kidney disease lies in the loss of nephrons 
(for example, secondary to noxa), glomerular hypertension induces an 
increase in nephron size (through activation of the renin-angiotensin 
system (RAS) and of transforming growth factor α (TGFα) and 
epidermal growth factor receptor (EGFR) activity as a compensatory 
mechanism to maintain total glomerular filtration rate and to minimize 
intraglomerular pressure, for which podocytes have to undergo to 
hypertrophy to maintain the filtration barrier during the extended 
filtration area.However, podocyte hypertrophy is reduced, so beyond 
a certain threshold, the barrier dysfunction is first declared as mild 
proteinuria by not offering enough supply.5

In later stages of chronic kidney disease, increased podocyte shear 
stress promotes podocyte detachment. Parietal epithelial cells (PECs) 
are progenitors of podocytes, however proteinuria and potentially 
other components inhibit their potential to replace lost podocytes. The 
damage caused leads to a reaction that causes increased scar tissue 
formation, in the form of focal segmental glomerulosclerosis, global 
glomerulosclerosis, and consequently atrophy and loss of nephrons.5

Glomerular hyperfiltration and proteinuria involve an increased 
reabsorptive workload for the proximal tubules. Later albuminuria, 
complement, and infiltrating immune cells cause tubular cells to secrete 
proinflammatory mediators that promote interstitial inflammation, 
which along with the progression from focal segmental to global 
glomerulosclerosis promotes tubular atrophy and interstitial fibrosis. 

Healing formation is linked to vascular rarefaction and ischemia. So 
the remaining number of nephrons must increase their size even more 
to meet the filtration requests, which accelerates the mechanisms of 
chronic kidney disease progression in an endless circle.5

The main complications are caused by 3 mechanisms:

I. Storage of substances commonly purified by the kidney.

II. Loss of homeostasis of fluids, electrolytes and hormonal regu-
lation.

III. Progressive systemic inflammation and renal vascular sequelae.

Uremic syndrome

In advanced chronic renal failure, blood urea levels increase 
and uremic syndrome occurs. Hundreds of various toxins that are 
accumulated by the failure of the kidney in its mission to filter them 
participate in the uremic syndrome. These toxins are active metabolites 
that have the possibility of affecting various organs. It is a condition 
of high morbidity and mortality. Once this syndrome is present, it is 
an indication that the deficit in renal functionality has already had an 
impact on the functionality of various systems.

I. Hyperkalemia

There is a decrease in the excretion function generating 
hyperkalemia. Hyperkalemia is shown in patients with stage G4-5 
chronic kidney disease with a glomerular filtration rate less than 20-
25 ml/min.

II. Acidosis

It should be remembered that the kidney removes hydrogen ions 
in 2 ways: by means of ammonium and by means of independent 
acid. Renal failure preserves independent acid excretion, but reduces 
ammonia production and secretion, causing acid buildup. This process 
is exacerbated by hyperkalemia.6

Hematological alteration

In stage G3 onwards of chronic kidney disease, normocytic-
normochromic anemia can be evidenced. In other words caused by 
insufficient production of erythropoietin. To this can be added other 
conditions such as chronic inflammation (chronic pathology anemia), 
bone marrow fibrosis and the decrease in the half-life of erythrocytes 
due to the uremic environment. There is variation in the clotting 
capacity of platelets, prolonging bleeding states. Element III (tissue 
factor) activity is reduced and there is less capacity for platelet growth 
and adhesion.6

Neuromuscular damage

There is autonomic neuropathy and involvement of both the central 
nervous system and the peripheral nervous system. The “restless limb 
syndrome” is present, which is an irregular, inaccurate sensation of 
non-specific discomfort that ceases with movement. This condition 
can progress to neuropathies if the kidney damage is not treated. 6

Digestive commitment

Hyperuricemia leads to breakdown of urea into ammonia in 
the saliva, causing uremic stench (urinary odor on the breath) 
accompanied by a metallic taste in the mouth (dysgeusia). All kinds 
of gastrointestinal disorders can be offered such as: gastritis, peptic 
pathology and mucosal ulcerations which culminate in protein-calorie 
malnutrition, abdominal pain, nausea and vomiting. 6
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Dermatological injury

The primary manifestation is pruritus. A fairly recurrent 
manifestation is urochromos, which is hyperpigmentation that occurs 
thanks to retained pigmented metabolites. 6

Chronic kidney disease

Chronic kidney disease is a clinical entity generally secondary to 
underlying metabolic disorders. It is defined as a clinical syndrome 
secondary to the definitive change in function and/or structure of 
the kidney and is characterized by its irreversibility and slow and 
progressive evolution. Another important aspect is that the pathology 
represents a greater risk of complications and mortality, especially 
cardiovascular ones. An adult patient is identified with chronic kidney 
disease when he presents, for a period equal to or greater than three 
months, a glomerular filtration rate (GFR) less than 60 ml / min / 1.73 
m2, or GFR greater than 60 ml / min / 1.73 m2, but with evidence of 
injury to the renal structure.7

Indicators and risk factors for chronic kidney disease

Chronic kidney disease presents several early risk factors 
that increase the risk of progressive glomerulosclerosis such as 
hypertension, dyslipidemia, and smoking.8 Some early indicators that 
can help in the prevention and diagnosis of chronic kidney disease 
are: albuminuria, changes in renal images, hematuria/leukocyturia, 
persistent fluid and electrolyte disorders, histological changes in renal 
biopsy and previous renal transplantation.7

STAGES OF CHRONIC KIDNEY DISEASE

Taking several indicators into account, Kidney Disease: Improving 
Global Outcomes (KDIGO) has established a classification for chronic 
kidney disease. 8 (Table 1)

Table 1 KDIGO classification8

GFR descriptors and range Range (mL/min/1.73m²)
G1 Normal or high ≥90
G2 Mildly decreased 60–89
G3a Mildly to moderately decreased 45–59

G3b Moderately to severely 
decreased

30–44

G4 Severely decreased 15–29
G5 kidney failure <15

Physical exercise in chronic kidney disease

It has been proven that physical exercise improves the quality of 
life in all aspects; Specifically speaking of chronic kidney disease, 
there are some studies that have verified its impact. A 2020 systematic 
review that compiled key information from randomized clinical trials 
such as EXCITE conducted from 2009 to 2011 and which included a 
total of 296 patients with dialysis needs in the context of chronic kidney 
disease, determined that a simple exercise program, personalized 
and at home is well tolerated, improves physical performance and 
stabilizes cognitive function in dialysis patients.9

Prevention of chronic kidney disease through physical 
exercise

It has been proven that continuous physical exercise as part of a 
healthy lifestyle can help prevent a number of chronic pathologies. A 
systematic review in 2019 conducted jointly between theUniversity 
Medical Center Ljubljana and Folkhälsan Institute of Genetics in 
Helsinki, which took into account various studies, including the 

FinnDiane cross-sectional study carried out in 1945 patients with 
type I diabetes mellitus at risk of chronic kidney disease, determining 
that regular moderate to vigorous physical activity is It is associated 
with a reduced incidence and progression of kidney disease, as well 
as a reduced risk of cardiovascular events and mortality. Developed 
physical activity has great potential to improve health and quality of 
life in all stages of chronic kidney disease, advice on exercise and 
physical activity. Assessment should become a routine integral part 
of the patient-centred treatment strategy in type I diabetes as well.10

Appropriate routine in chronic renal patients

Decades ago, physical exercise was considered to be a dangerous 
practice for patients at risk of chronic kidney disease, since it was 
thought that exercise increased the excretion of proteinuria and 
consequently renal function could be affected. Currently, research 
shows that physical exercise can help lower blood pressure levels, 
but not to a considerable level to affirm that it reduces the risk of 
chronic kidney disease; but if it frankly improves the levels of aerobic 
capacity and improves the quality of life of patients as shown by the 
meta-analysis carried out by Villanego and collaborators in the year 
202011which selected articles from 2007 to 2018 that mainly included 
physical intervention in patients with chronic kidney disease, where 
there is evidence of an improvement in the control of systolic blood 
pressure in the short and medium term for the patient with chronic 
kidney disease when performing aerobic exercise on average 150 
minutes per week divided into 3 sessions (reaching minimum values   
of 100 minutes per week and maximum values   of 300 according 
to the capacity of the participants), without any other considerable 
improvement in other parameters such as LDL, HDL, glycosylated 
hemoglobin and electrolytes.

In the year 2019 Pongrac Barlovic et al.,10 They take into account 
in their work the Campbell Maryland randomized clinical trial that 
takes into account the metabolic implications of exercise in diabetics 
and establishes that physical exercise in patients with Type 1 and 
2 Diabetes Mellitus does generate a positive impact on the frank 
reduction of risk of suffering chronic kidney disease, being able to 
delay its onset up to 6.2 years on average. This is explained by the 
favorable effects that physical exercise generates on the metabolic 
disorders typical of diabetes (especially on the decrease in insulin 
production and peripheral resistance to it that sedentary lifestyle 
generates) Table 2.

Table 2 Recommended physical activity in patients with diabetes10

Type Duration/week Special notice

Aerobics 150 min Moderate-to-vigorous intensity*, no 
more than 2 days without activity

Resistance 2–3 sessions

Sessions should be scheduled on 
non-consecutive days; sessions should 
include 8–10 exercises with completion 
of 1–3 sets of 10–15 repetitions using 
free weights, resistance machines, 
resistance bands or performing 
exercise against body weight

Flexibility 2–3 sessions
Especially recommended for older 
adults

Discussion
The literature consulted agrees that physical exercise has a positive 

impact on people’s quality of life (regardless of whether or not they 
have underlying pathology), notably improving their aerobic capacity. 
Although it has not been shown that aerobic physical exercise for an 
average of 150 minutes per week actually decreases the risk of chronic 
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kidney disease if it does reduce certain risk factors such as proteinuria 
and microalbuminuria (chronic kidney disease should be analyzed as 
a multifactorial, systemic and metabolic pathology). All reports come 
to one fundamental conclusion; In patients suffering from Diabetes 
Mellitus (especially type 2) the aforementioned physical exercise 
significantly decreases peripheral resistance to insulin, with this a 
decrease in glycemia is generated and therefore one of the main causes 
of progression would be combated. to chronic kidney disease that 
is diabetic nephropathy. On average, people who perform adequate 
physical exercise and maintain glycemia levels according to the 
recommendations of their endocrinologist can delay the progression 
to chronic kidney disease in 6.2 years and almost half of them will 
never require renal replacement therapy. These contributions should 
be further investigated taking into account parameters consistent with 
our reality, such as overweight and obesity, which are fundamental 
risk factors in our environment for the development of chronic kidney 
disease; this due to socio-cultural trends associated with bad eating 
habits and extreme sedentary lifestyle  Table 3, Figure 1.

Table 3 Table of studies used and results of the study objectiv

Author Type of 
study Intervention Result of the 

study objective

Mallamaci et 
al.,9

Systematic 
review

Physical activity 
at home in the 
context of chronic 
kidney disease.

Walk at least 6 
minutes a day, sit 
down and get up 
five times.

Physical activity 
is well tolerated, 
improves physical 
performance 
and stabilizes 
cognitive function 
in dialysis 
patients older 
than 65 years 
of age.

Pongrac 
Barlovic et 
al.,10

Systematic 
review

Vigorous physical 
activity

Minimum aerobic 
exercise 150min/
week.

Minimum 
repetition 
exercise 2 
sessions/week 
using free weights, 
machines, bands 
or body weight.

Flexibility exercise 
minimum 2 
sessions/week.

Regular 
moderate 
to vigorous 
physical activity 
is associated 
with reduced 
incidence and 
progression of 
kidney disease, 
as well as 
reduced risk of 
cardiovascular 
events and 
mortality.

Villanego et 
al.,11

meta-
analysis

Aerobic exercise 
on average 150 
minutes per week 
divided into 3 
sessions.

Improvement in 
the control of 
systolic blood 
pressure in 
the short and 
medium term

Figure 1 Flowchart of the bibliographic search.

Conclusion
Physical exercise reduces certain factors (such as proteinuria and 

microalbuminuria) but does not in itself reduce the risk of chronic 
kidney disease in patients without previously diagnosed underlying 
pathology. The main risk factors for progression to chronic 
kidney disease worldwide are: hypertension, type 1 and 2 diabetes 
mellitus, dyslipidemia, metabolic syndrome and chronic cigarette 
consumption. In patients with previously diagnosed diabetes mellitus 
(especially type 1), physical exercise does reduce the risk of suffering 
from chronic kidney disease, since it delays the impact of diabetic 
nephropathy, being able to reduce the progression to chronic kidney 
disease in approximately 6.2 years and decreasing patients in need of 
renal replacement therapy by 32%.

The most appropriate exercise routine to have a positive impact on 
chronic kidney disease risk factors is 150 minutes of aerobic exercise 
per week (with minimum reference values   of 100 minutes per week 
and a maximum of 300 minutes per week).
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