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Overview of talk

ÅIntroduction / Background

ÅOur studies: 

- Regular aquatic exercise for chronic kidney disease patients and a ten-year follow -
up study ( Pechter et al. Nephrol Dial Transplant, 2003; Int J Rehabil Res, 2003, Int J 
Rehabil Res, 2014)

- Impact of walking on health -related quality of life scores in patients with chronic 
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sectional survey (Posterpresentation, ERA-EDTA 54. congress 2017)
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Introduction

Changing Topics in Dialysis
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Introduction

Chronic kidney disease (CKD) patients are getting older, 

are almost invariably hypertensive, have decreased physical 
activity (PA) and increased psychosocial problems.

Patients with CKD have elevated cardiovascular disease 
(CVD) risk. 

Physical activity (PA) is known as an independent CVD risk 
factor

Despite the fact that current clinical practice guidelines 
recommend PA for CKD patients, PA is obviously rarely 
addressed by renal care teams. 



Frequency of participation in leisure 
time physical activity in CKD patients

Data source: Painter P, Roshanravan B. Curr Opin Nephrol Hypertens 2013; 22:615-23



CKD patients have increased risk of death

ÅCKD patients belong in the highest risk group 
for subsequent atherosclerotic complications. 

ÅM ain cause of death in patients with CKD is 
cardiovascular disease. 

ÅThe risk of death in CKD stage 4 ð5 patients are 
10ð20-fold that of the general population 

Data source: Meyer KB and L. AS., Controlling the epidemic of CVD in chronic renal disease: 
report from the National Kidney Foundation Task Force on cardiovascular disease.JASN, 1998. 
912(12) 

CKD CVD



Mortality of RRT patients
in comparison with general population
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Survival among sedentary and non-sedentary 
incident dialysis patients .

Data source: Kirsten L. Johansen JASN 2007;18:1845-1854

É2007 by American Society of Nephrology



Low level of PA in CKD

ÅLow levels of PA and poor physical functioning in patients 

with CKD are strongly associated with poor clinical 

outcomes, regardless of treatment modality (Painter & 

Roshanravan, 2013).

ÅLow levels of PA may lead to a higher risk of dialysis and 

death (Walker et al, 2013). 

Data source: Painter P, Roshanravan B. Curr Opin Nephrol Hypertens 2013; 22:615-23



Data source: Sandesara et al. REVIEW TOPIC OF THE WEEK. Cardiac Rehabilitation and Risk 

Reduction. Time to ñRebrand and ReinvigorateòJ Am Coll Cardiol 2015



Guidelines

ÅKDIGO recommendations stress the importance 
of preventive measures for renal patients, as early 
as possible in the course of kidney failure

ÅThen these can be most effective, cost efficient, 
and of greatest benefit to patients and to society



Recommendations for patients with CKD

Data source: http://www.kdigo.org/

Lifestyle

3.1.21: We recommend that people with CKD be encouraged to 
undertake physical activity compatible with cardiovascular 
health and tolerance (aiming for at least 30 minutes 5 times per 
week), achieve a healthy weight (BMI 20 to 25, according to 
country specific demographics), and stop smoking. (1D)

Additional dietary advice

3.1.22: We recommend that individuals with CKD receive expert 
dietary advice and information in the context of an education 
program, tailored to severity of CKD.

http://www.kdigo.org/clinical_practice_guidelines/pdf/CKD/KDIGO_2012_CKD_GL.pdf


Recommendations for patients with CKD

Data source: Gansevoort R, et al. Lancet 2013; 382: 339ð52



Effects of physical activity

Data source: modified from Johansen KL JASN 2007;18



Overview of talk

ÅIntroduction / Background

ÅOur studies: 

- Regular aquatic exercise for chronic kidney disease patients and a ten -year 
follow -up study (Pechter et al. Nephrol Dial Transplant, 2003; Int J Rehabil Res, 2003, Int 
J Rehabil Res, 2014)

- Impact of walking on health -related quality of life scores in patients with chronic 
kidney disease: A cross-sectional study in Estonia (Pechter ¦, et al. Baltic Nepheology 
Conference 2016,IJKD 2019, Submitted) 

ï Physical activity among nephrologists, residents and nurses - observational cross-
sectional survey (Posterpresentation, ERA-EDTA 54. congress 2017)

ÅBarriers to utilization of physical activity and renal rehabilitation

ÅFuture directions



Treatment and rehabilitation strategies of 
progressive CKD

1. Renin -angiotensin system blockade
2. Blood pressure control 
3. Reduction of proteinuria 
4. Nutritional counselling ð(Kiisk L et al )
5. Control of blood glucose in diabetes 
6. Control of the blood lipids and lowering the excess weight
7. Treatment of hyperphosphatemia 
8. Correction of anaemia 
9. Cessation of smoking 
10. Exercise therapy is an important part of complex rehabilitation

(Pechter et al. Nephrol Dial Transplant, 2003
Int J Rehabil Res, 2003, Int J Rehabil Res, 2014)

11. Life quality assessment



Physical inactivity

* One of the most well known risk factors for the 
atherosclerosis

* Exercise therapy is an important part of complex 
rehabilitation for cardiovascular disease patients 

* Among other non -pharmacological approaches, aerobic 
exercise could be encouraged more often also for CKD 
patients to optimize their functional capacity as early as 
possible



Limitations of the use of 
exercise

ÅPatients with CKD have usually limited exercise 
tolerance, they are not motivated to physical activity

ÅCKD patients have uremic symptoms that cause poor 
functional ability and lack of energy and
deconditioning is more pronounced among older 
individuals

ÅTherefore, exercise should be started as early as 
possible to postpone further worsening of physical 
conditioning



Problems of the use of exercise ð
renal dysfunction

Åexercise induces decrease in renal blood 
flow

Åduring exercising RAS is activated, 
which contributes to increased renal 
vascular resistance 

Åconstriction of renal blood vessels due to 
the increase of renal sympathetic activity



Effect of aquatic exercise

Å Beside of wide variety of aerobic exercise possibilities, 
aquatic exercise is a novel approach in CKD patients 
exercise therapy

ÅWater-based aerobic exercise program could allow older and 
obese patients to gain all the advantages of land -based 
exercise more easily

ÅWater immersion causes increase in renal blood flow and
contributes the lowering in renal sympathetic nerve activity,
so ameliorating the aggravating effects of exercise on renal
function



Aim

to investigate the impact of the aquatic 

exercise  in   CKD   patients    on :

* cardiopulmonary functional capacity 

* blood pressure

* renal functional parameters

* serum lipids

* lipid peroxidation status

* patient -side subjective value of health

Data source: Pechter et al. NDT, 2003; Int J Rehabil Res, 2014



Patients

Å17 sedentary moderate CKD pts with out anemia 

Å7 males, 10 females, age range 31ð72 years 

ÅClinical diagnoses :
diabetes mellitus type I (n=2)
diabetes mellitus type II (n=2)
chronic glomerulonephritis (n=9)
chronic pyelonephritis (n=1)
essential hypertension (n=3) 

Å11 patients had mild cardiovascular problems (NYHA I ðII)

Å6 patients had BMI over 30, in 9 patients BMI was 24 -30 
and 2 patients had BMI less than 24.



Aquatic exercise performance

* The group exercised 
vertically in the pool  with  
immersion to the shoulder 
(at water temperature +24ð
26o) involving rhythmic 
movements with joints and 
body (aerobic exercise)

* Duration of the study: twice 

a week for 12 weeks



Aquatic exercise performance

ÅExercise program (30 min)
-10 min warm -up period with gentle stretching

-10 min cardiovascular segment of exercises with 
gradually increasing intensity

-10 min cool -down period with a final stretching tim e

* All group exercised at low -intensity ( 40ð50 % of their 
individual maximal oxygen uptake - VO2max)



Methods : cardio -respiratory functional 

capacity

ÅCardiopulmonary exercise testing was 
performed at baseline and after follow -up 
period.

ÅIndividual maximal oxygen uptake (VO 2max, 
ml/kg/min), oxygen pulse (ml/heartbeat/min) 
and peak load (W) were measured at anaerobic 
threshold using cycle ergometer with stepwise 
increasing workload by 10 W per minute



Methods : cardio -respiratory functional 

capacity

ÅVO 2max was 
determined 
considering the 
criteria 
described by K. 
Wassermann 
(1999) 



Methods : Serum lipids and
renal  functional  parameters

* Lipids

- serum total cholesterol (S -Chol, mmol/l)

- triglycerides (Tg, mmol/l)

- HDL - and LDL -cholesterol (mmol/l)

* Renal functional tests

- serum-creatinine (S -Crea, ȋmol/l) 

- urinary protein excretion (U -prot, g/24h) 

- glomerular filtration rate (eGFR, ml/min) 

- S-cystatin C (particle -enhanced 

turbidimetric assay, DAKO)



Methods : Lipid peroxidation status

ÅProducts of lipid peroxidation (LPO, nmol/ml) 
- malonaldehyde and 4-hydroxyalkenals 

together - measured in serum by colorimetric 
assay for lipid peroxidation (Bioxytech ÈLPO-
586TM)

ÅM arkers of antioxidant status: 
- concentrations of total glutathione (TGSH) 

incl. reduced (GSH) and oxidized forms 
(GSSG, all in ȋmol/ml) - assessed by an 
enzymatic method (Griffith 1980)



Methods : General health status

Patient -side subjective value of general
health status was characterized using
numerical values from 1 to 10 and was
interpreted as following :

- points 8ð10 = good;

- points 4ð7 = average (so-so);

- points 1ð3 = poor.



Results : Cardiopulmonary  

parameters

ÅChanges of indices of 
cardiopulmonary reserve 
and physical capacity 
showed improvement in all 
parameters 

ÅPeak load (W) was 
significantly improved 
when compared with results 
before and after the 
rehabilitation program
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Data source: Pechter et al. NDT, 2003; Int J Rehabil Res, 2014



Results I: Cardiopulmonary   parameters ð
maximal oxygen uptake

Å13 out of 17 patients 
improved their peak 
VO 2 values 
(ml/kg/min)

ÅBlood pressure was 
significantly lower 
after the study period
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Results : renal parameters

Proteinuria diminished significantly and eGFR improvement 
was reinforced by significant S -Cystatin C decrease

U-prot
(g/24h)

S-Crea
(ȋmol/l)

S-CysC
(mg/l)

eGFR
ml/min

Baseline 0.7 0.2 141.8
11.7

1.7 0.2 62.9 5.9

Follow -up 0.4 0.2 * 135.3
10.4

1.4 0.1* 67.1 7.0

* p<0.05 follow -up vs. baseline



Results: Ox. stress parameters

Å LPO status lowered significantly, reduced glutathione (GSH) level 
increased significantly, positive changes are noted in redox ratio 

(oxidised glutathione/ reduced glutathione)

LPO
(ng/ml)

TGSH GSSG GSH GSSG/
GSH

Baseline 1.5 0.2 789.9
53.3

75.5
12.1

751.2
46.8

0.1 0.0

Follow -
up

1.0
0.1*

790.0
49.9

56.8
9.4

864.2
44.5*

0.1 0.0

*p<0.05 follow -up vs. baseline



Results: General health

Patients estimated the rehabilitation program and their

subjective value of the general health status was improved

General health status
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Conclusion

Individually dosed and well -counseled regular low -
intensity aquatic exercise, blood pressure control, 
encouragement and education could :

* improve the cardiorespiratory functioning

* lower the blood pressure

* stabilize the renal function of CKD patients for longer 
period of time preventing premature atherosclerosis and 
improving fitness and quality of life.

Data source: Regular aquatic exercise for chronic kidney disease patients and a 
ten-year follow -up study ( Pechter et al. Nephrol Dial Transplant, 2003; Int J 
Rehabil Res, 2014)



Conclusion

In ten years of follow -up time we found that nobody from 
the aquatic exercise group reached study endpoint.

But in ten years 55% of the sedentary control group reached 
dialysis or death. Occurrence of study endpoint was 
statistically significantly different between the study 
groups.

Data source: Regular aquatic exercise for chronic kidney disease patients: a 
ten-year follow -up study ( Pechter et al. Int J Rehabil Res, 2014)
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PHYSICAL ACTIVITY AND 
QUALITY OF LIFE IN PATIENTS 

WITH CHRONIC KIDNEY 
DISEASE:

A CROSS-SECTIONAL STUDY IN ESTONIA

¦lle Pechter, Jana Uhlinova, Kaja P»lluste, Margus Lember, 
Annika Aart, Riina Kallikorm, Mart Kull, Kati Kªrberg, Raili 

M¿ller, Anni Tolk, Mai Rosenberg

Tartu University, Department of Internal Medicine, Estonia



Background:

ÅCKD patients can benefit enormously in their daily life if 
they receive appropriate support and advice for self -care 
and lifestyle regimens from their health care professionals

ÅFinding associations between health-related quality of life 
(HRQoL) and lifestyle behaviours may help to demonstrate 
the importance of lifestyle modifications in slowing the 
progression of CKD and ameliorating HRQoL



A CROSS-SECTIONAL STUDY IN ESTONIA
PHYSICAL ACTIVITY AND HRQoL IN PATIENTS WITH CKD

We conducted a comparative study to evaluate the HRQoL in 
different chronic diseases.

Hypothesis

patients with low kidney function (category G3b -G5) will 
report about noticeably lower health quality and PA levels in 
everyday life in comparison with CKD pts with higher kidney 
function and/or pts with other chronic conditions (CC).

Data source: Pechter ¦, et al. Baltic Nepheology Conference 2016, IJKD 2019 (Submitted) 



General aim: 

to assess HRQoL and physical activity (PA) in patients  with CKD.

Specific aims 

to assess and compare self-reported PA, smoking status, alcohol consuming 
differences and health-related quality of life (HRQoL) firstly between CKD 
patients groups with below (CKD low group) and above eGFR 45 ml/min 
(CKD high group)

to compare CKD patients groups mean data with other chronic conditions 
(CC) patientõs group data and with subjects without CC with respect to age, 
gender and body mass index (BMI). 

Data source: Pechter ¦, et al. Baltic Nepheology Conference 2016, IJKD 2019 (Submitted) 

A CROSS-SECTIONAL STUDY IN ESTONIA
PHYSICAL ACTIVITY AND HRQoL IN PATIENTS WITH CKD



Methods:

Design: cross-sectional 

Patients: 705 consecutive pts (294 male and 411 female, age 
range 20ð88 years) at primary health care centres and the 
university hospital assessed HRQoL through SF-36 and 
PA level (MET-mins/week) by International Physical 
Activity Questionnaire (IPAQ)

Studied parameters: Patient's age, gender, education, BMI, 
smoking and alcohol consumption status were used as 
independent variables - to assessPA and the physical 
(PCS) and mental component score (MCS) of HRQoL. 

Data source: Pechter ¦, et al. Baltic Nepheology Conference 2016, IJKD 2019 (Submitted) 



Methods:

Patient groups:

- CKD pts with eGFR> 45 and < 45 ml/min were divided 
to evaluate different stages of CKD separately. 

- Chronic conditions (CC) study group consisted of pts
having one or more other CC (osteoarthritis, chronic 
back pain, rheumatoid arthritis, 2 type diabetes,  
cardiovascular disease)

- control patients without CC.

Data source: Pechter ¦, et al. Baltic Nepheology Conference 2016, IJKD 2019 (Submitted)  



Methods:

A consort diagram to show participant flow through 
study.

Data source: Pechter ¦, et al. Baltic Nepheology Conference 2016, IJKD 2019 (Submitted) 
	



Results

CKD pts with eGFR< 45 ml/min had significantly lower HRQoL scores 
(both MCS and PCS) compared with other groups (p = 0.0000). 

Data source: Pechter ¦, et al. Baltic Nepheology Conference 2016, IJKD 2019 (Submitted) 



Results:

Å HRQoL scores (both PCS and MCS) were strongly influenced by 
age and education but not by PA level in CKD pts. 

Å There was no statistically significant differences in distribution of 
PA levels between CKD and CC pts (p = 0.08) as well between 
CKD pts and controls (p = 1.0), adjusted to age, gender, education.  

Å No differences in PA when compared CKD pts with eGFR> 45 
and < 45 ml/min (p = 1.0) were found .

Å Interestingly, in the patients with eGFR< 45ml/min who reported 
about good walking habits we found it statistically significantly 
connected with higher PCS (p = 0.0000). 

Data source: Pechter ¦, et al. Baltic Nepheology Conference 2016, IJKD 2019 (Submitted) 



Conclusion

CKD pts with eGFR < 45 ml/min value their 
mental and physical life quality significantly 
lower as pts with eGFR > 45 ml/min, pts with 
CC or control pts. 

PA level according to IPAQ is similar among 
CKD pts irrespectively of the kidney function. 

Walking impacts positively life quality in CKD 
patients with eGFR < 45ml/min.

Data source: Pechter ¦, et al. Baltic Nepheology Conference 2016, IJKD 2019 (Submitted) 




