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Abstract: Introduction: The presence of albuminuria is an adverse marker of renal dysfunction pro-

gression. Hypertension and diabetes mellitus predispose to albuminuria. However, not all hyperten-

sive and diabetic patients have albuminuria, so it is relevant to identify risk factors associated to this 

abnormality. The acute effect of intense physical activity may lead to transient albuminuria. On the 

other hand, physical inactivity is associated with risk factors for albuminuria Objective: To analyze 

the association between activity levels or physical performance and albuminuria in hypertensive and/
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or diabetic patients treated at basic health services. Methodology: A prospective cross-sectional study 

with hypertensives and/or diabetics subjects. The patients were evaluated in regard of albuminuria, 

clinical, laboratory and physical test performance variables. Results: There was no association be-

tween the degree of albuminuria and demographic, anthropometric, laboratory variables, functional 

capacity and level of physical activity. The degree of albuminuria was associated with systolic blood 

pressure, as well as the perception of effort, obtained by Borg Scale during the test in univariate 

analysis (odds ratio 4.11 with 95% confidence interval from 1.18 to 14.37, p = 0.027) and adjusted for 

systolic blood pressure and diabetes (odds ratio 3.02 with 95% confidence interval from 1.35 to 6.75; 

p = 0.007). Conclusion: there was association between albuminuria and perceived effort, as well with 

systolic blood pressure. There was not with association physical performance or level of activity. Fur-

ther studies are needed to elucidate the association of albuminuria with Borg Scale.
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INTRODUCTION

Moderately elevated albuminuria is defined as elimination of albumin above 30 mg within 24 

hours urine and is an adverse marker of renal function evolution as well as cardiovascular outcomes 

(COSTA e RAMÔA, 2018; STEVENS e LEVIN, 2013). The development of albuminuria is due to ab-

normalities of glomerular capillaries and is associated with systemic endothelial dysfunction, which 

generally occurs due to the harmful effects of hypertension and diabetes mellitus (DM) ( CRESTANI 

FILHO e RODRIGUES, 2013).

 Other predisposing factors for albuminuria include African descent, male gender, smoking, 

obesity and aging (FELIX et al., 2016). However, not all hypertensive and diabetic patients have albu-

minuria, so it is relevant to identify other risk factors associated to this abnormality. The acute effect 
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of intense physical activity may lead to transient albuminuria. On the other hand, physical inactivity is 

associated with risk factors for albuminuria. However, we have not identified in the literature studies 

that have evaluated possible associations between activity levels or physical performance with albu-

minuria. Thus, the current study aims to analyze the association between activity levels or physical 

performance and albuminuria in hypertensive and / or diabetic patients treated at basic health units.

MATERIALS AND METHODS

A prospective cross-sectional study was conducted with a random sample of patients with 

hypertension and/or diabetes aged over 18 from a city of the state of São Paulo, Brazil, from June 2015 

to February 2018. Patients under dialysis treatment, with cardiac arrhythmias, ischemic heart disease, 

musculoskeletal restrictions that precluded participation, presence of systemic diseases that could 

affect the kidneys were excluded, except for hypertension and DM. The study followed resolution 

466/12 (compatible with Helsinki declaration) of the National Health Council and was approved by 

the local Research Ethics Committee, under the opinion CAAE: 42208815.3.0000.5411. All subjects 

signed the Informed Consent Form.

Initially, the subjects underwent clinical history, brachial blood pressure measurement and 

anthropometry. Albuminuria was measured within 24 hours, other laboratory tests performed were: 

serum creatinine and glycated hemoglobin. Glomerular filtration was estimated using the CKD epi 

equation (KIDNEY.ORG). Physical activity levels were measured by the International Physical Ac-

tivity Questionnaire (IPAQ) in the abbreviated version (LEE et al., 2011). Functional capacity was 

assessed by the six-minute walk test (6MWT) (ATS, 2002). The modified Borg scale was used to 

analyze initial and final respiratory distress (BORG, 1982). Arterial stiffness properties were evalua-

ted by pulse wave velocity (PWV) in the carotid-femoral segment (PWV-FC) and systolic and diasto-

lic central arterial pressure (CAP) using Sphygmocor Medical®.
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Patients were divided into two groups according to the presence or absence of moderately 

elevated albuminuria (> 30mg / 24h). These groups were compared by t-test, Mann-Withney or chi-

-square tests when appropriate. Variables that differed with p <0.05 were included in multiple logistic 

regression analysis, whose outcome variable was the presence of moderately elevated albuminuria. 

From the different modalities of blood pressure assessment, only one was chosen to compose the re-

gression. The presence of DM and ethnicity were added to the model. Data were expressed as mean 

± standard deviation, median (first quartile - third quartile) or frequency as appropriate, analyzed by 

the IBM SPSS 20 program and discussed at the significance level p <0.05.

RESULTS

  

There were invited 472 patients, of which 116 were eligible, 35 declined to participate and 

81 completed the proposed evaluations. Table 1 shows the clinical, demographic and laboratory data. 

There was an association only between albuminuria and systolic blood pressure. Other variables did 

not present any association with albuminuria.
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Table 2 shows the results of the 6MWT. There was an association between level of albumi-

nuria and Borg scale at the end of 6MWT, as well as the diastolic and systolic blood pressures both 

before and at the end of the test.

Table 1. Clinical, demographic and laboratory data of hypertensive and / or diabetic patients in Basic 

Health Units according to the present or absence of significant albuminuria
All

(n=81)

Normoalbuminurics

(n=63)

Albuminurics

(n=18)

p

Age (years) 62±11,5 62±11,0 62±13,4 0,971
Male (%) 33 32 39 0,571
Afro-Brazilians (%) 12 9 22 0,149
Diabetics (%) 46 44 50 0,676
Weight (kg) 73±14,2 72±12,6 77±18,7 0,189
Height (cm) 161±7,7 161±7,8 161±7,5 0,688
BMI (kg/m2) 28,5±5,20 28,2±4,93 29,4±6,14 0,377
SBP (mm Hg) 137±22,3 133±17,9 151±30,1 0,002
DBP (mm Hg) 79±16,3 77±13,5 89±21,9 0,006
PWV-FC (m/s) 7,4±0,65 7,4±0,67 7,5±0,58 0,696
SCAP (mm Hg) 127±22,5 123±18,8 141±28,4 0,002
DCAP (mm Hg) 82±16,2 79±12,8 92±22,4 0,003
SpO2 (%) 96±1,7 96±1,7 96±1,6 0,166
Glycated hemoglobin (%) 6,0±1,59 5,8±1,24 6,5±2,43 0,122
Creatinine (mg/dL) 1,1±0,31 1,1±0,31 1,2±0,32 0,228
Urea (mg/dL) 38±10,9 37±10,5 41±12,0 0,142
GFR (mL/min/1,73m2) 65±21,9 66±21,7 64±23,2 0,716

BMI: body mass index, PWV-FC: femoral pulse wave velocity, SCAP: systolic central arterial pressure, DCAP: diastolic 

central arterial pressure, SpO2: blood oxygen saturation; GFR: glomerular filtration rate.
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Logistic regression, with the outcome variable being the presence of moderately elevated 

albuminuria is shown in Table 3. It is observed that the association between Borg scale at the end of 

6MWT and the presence of albuminuria remained even after adjusting for confusion variables. Figure 

1 shows the frequencies of Borg scale according to albuminuria.

Table 2. 6MWT results of hypertensive and diabetic patients in Basic Health Units according to the 

present or absence of significant albuminuria
All

(n=81)

Normoalbuminurics

(n=63)

Albuminurics

(n=18)

p

Pre-6MWT
SBP (mm hg) 136±18,5 133±13,10 149±27,7 0,001
DBP (mm hg) 80±14,9 77,9±11,52 89±21,6 0,005
BORG (median) 1(0-1) 1(0-1) 1(1-1) 0,814
Post-6MWT
SBP (mm hg) 141±14,1 139±12,30 148±18,0 0,026
DBP (mm hg) 83±15,2 81,2±12,04 91±21,6 0,011
BORG (median) 3(2-3) 3(2-3) 4(3-4) 0,002
Travelled Distance (m) 324±29,0 324±29,4 325±28,5 0,872

Pre-6MWT: values   obtained before the six-minute walk test; SBP: systolic blood pressure; DBP: diastolic blood pressure; 

End- 6MWT: values   obtained at the end of the six-minute walk test; BORG: Borg dyspnea scale.

Table 3. Association between Borg scale and presence of albuminuria, adjusted for systolic blood 

pressure, diabetes and ethnicity

RC
I.C.95%

p
Lower Upper

DM 1.30 0.40 4.23 0.661
Afro-Brazilians 2.57 0.50 13.27 0.258
Borg (points) 3.23 1.41 7.40 0.006
SBP (mmHg) 1.03 0.99 1.09 0.159

I.C: 95% confidence interval; RC: odds ratio; DM: presence of diabetes; Borg: Borg scale at the end of the six-minute 

walk test; SBP: systolic blood pressure after six-minute walk test.
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DISCUSSION

  

In the present study, albuminuria was associated with lower exercise tolerance in hyperten-

sive and diabetic patients. This association remained even after adjusting for blood pressure levels. 

There was no association between different demographic, laboratory variables and albuminuria level.

Increased urine albumin excretion after intense physical activity is transient and has been 

demonstrated in a study published more than three decades ago (POORTMANS, 1984). Elevation of 

albuminuria up to 30 minutes after physical activity is considered normal, even in athletes, and may 

remain for up to 48 hours (SAEED et al., 2012). The current study found no association between the 

degree of albuminuria and the level of physical activity, assessed by IPAQ or functional capacity, 

analyzed by the 6MWT.

Albuminuria is associated with high blood pressure, diabetes mellitus and increased cardio-

vascular risk, as well as endothelial dysfunction (ZANELLA, 2006), which is implicated in the de-

velopment of CKD (MORAES et al., 2009). This dysfunction could potentially elucidate the highest 

Borg scale indices found in albuminuric patients in this study (SALERMO, PARRAGA e MCLN-

TYRE, 2017).

A study in hypertensive patients showed an association between albuminuria and age, obe-

sity, dyslipidemia and diabetes. That study also pointed out that the presence of albuminuria may re-

present an important predictor of coronary artery disease (SILVA et al., 2008). It is of note that effort 

dyspnea is an early sign of coronary disease and mediated by transient diastolic dysfunction in ische-

mia (GIPSON et al., 2019), which could explain the finding of this study. On the other hand, diastolic 

dysfunction was associated with albuminuria in a large cross-sectional study (KATZ et al., 2014).

Some limitations of this study should be mentioned. Although we attribute the patients’ 

albuminuria to hypertension and diabetes, they were not submitted to renal biopsy to confirm the 

diagnosis for ethical reasons, but they are unlikely to have primary glomerulopathies, since patients 
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with albuminuria above 2.0g/24h were excluded. It is also worth mentioning that associations in cros-

s-sectional studies do not means a causal relationship. Interventional studies are necessary to establish 

cause and effect relationship. Finally, we did not perform evaluations that could elucidate possible 

mechanisms involved in this association that will be addressed in a future study. 

In conclusion, the present study analyzed the predictors of albuminuria in the hypertensive 

and / or diabetic population. No associations were found with functional capacity, physical activity 

level, demographic and laboratory variables, except for the greater perception of effort by Borg scale 

in the walking test. Further work is needed to elucidate the possible pathophysiological mechanisms 

of the observed association.
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