
Effects of a Renal Nordic Walking Program on 
Quality of Life and Fitness in Renal Outpatients at 
St. Paul’s Hospital: A Randomized Controlled Trial  

	

Why did we do the study? 
Many persons with kidney disease do not meet physical activity guidelines. 
Hospital-affiliated group exercise programs for outpatients can potentially reduce 
fears and increase exercise self-efficacy. This study investigated the effects of  a 3-
month supervised Renal Nordic walking (NW) program on fitness and quality of  
life. 

	
	
	

 
Figure 1. 6-min walk test (6MWT) change from pre to post between groups. 

 
Perhaps not surprising due to the specificity of exercise, the NW group improved a lot from pre 

to post compared to non-NW group.  The NW group had a median 41.5 meter increase in 6MWT 

compared to a median 10 meter increase in non-NW group, which is a median difference in 

6MWT change of +31.5 meters with a 95% CI [-3.0, 89.0] and p= 0.1357 for NW group.  The CI 

shows that our data is consistent with decreases in median 6MWT change of -3.0 meters, but it 

also skews positively up to 89.0 meters in favour of NW group compared to non-NW group.   

 Both groups improved their 30-STS, however the data is inclusive at best.  The NW 

group had a median increase of 3 compared to 2 for non-NW group from baseline (p=0.4471; 

95% CI [-3, 1]).  

 
Figure 2. Handgrip strength from pre to post between groups. 

 
Overall we observed increases in HGS from baseline in NW group relative to non-NW group, 

however the data is inconclusive (p=0.1265; 95% CI [-1.4, 3.7]).  
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Interpretation: Follow similar interpretation to above (A). NW group did improve alot from pre to post
compared to Non-NW group. They had a median 41.5 meter increase in 6MWT compared to a median 10
meter increase in Non-NW, a median di�erence in 6MWT change of +31.5 meters with a confidence interval
of [-3.0, 89.0] and p-value of 0.1357 for NW group. The confidence interval tells us that that our data is
consistent with decreases in median 6MWT change of -3.0 meters and also increases up to 89.0 meters in
favour of NW group compared to Non-NW group. In other words, the data is mostly consistent with positive
increases in 6MWT for NW group, but there is still some imprecision and variability in the data, and we are
unable to rule out that the median change in 6MWT from baseline for NW group is no di�erent than median
change in 6MWT for Non-NW group with current sample size. More data will be needed to potentially
detect a significant di�erence. I believe this is still an important finding, most of the e�ect of NW group on
6MWT does appear to lead to improvements.

C. Change in 30-second sit to stand test from pre to post between NW and Non-NW groups

Approximative Two-Sample Brown-Mood Median Test

data: change_30s_cst by factor(group) (NW, Non-NW)
Z = 1.1163, p-value = 0.4471
alternative hypothesis: true mu is not equal to 0
95 percent confidence interval:
-3 1

sample estimates:
difference in location
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Interpretation: Similar conclusions to (B), overall we observe increases in hand grip strength from baseline in
NW group relative to Non-NW group but there is still some variability so we are unable to rule out that the
median changes in hand grip strength between NW and Non-NW group could be equal. Howevever, most of
the e�ect of NW group is consistent with increases in hand grip but not very precise. More data will be
needed.

E. Change in Quality of Life Domains of KDQOL-36 questionnaire

A quick search of the KDQOL questionnaire revealed that higher scores denote better health for that particular
domain.
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Interpretation: Follow similar interpretation to above (A). NW group did improve alot from pre to post
compared to Non-NW group. They had a median 41.5 meter increase in 6MWT compared to a median 10
meter increase in Non-NW, a median di�erence in 6MWT change of +31.5 meters with a confidence interval
of [-3.0, 89.0] and p-value of 0.1357 for NW group. The confidence interval tells us that that our data is
consistent with decreases in median 6MWT change of -3.0 meters and also increases up to 89.0 meters in
favour of NW group compared to Non-NW group. In other words, the data is mostly consistent with positive
increases in 6MWT for NW group, but there is still some imprecision and variability in the data, and we are
unable to rule out that the median change in 6MWT from baseline for NW group is no di�erent than median
change in 6MWT for Non-NW group with current sample size. More data will be needed to potentially
detect a significant di�erence. I believe this is still an important finding, most of the e�ect of NW group on
6MWT does appear to lead to improvements.

C. Change in 30-second sit to stand test from pre to post between NW and Non-NW groups

Approximative Two-Sample Brown-Mood Median Test
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Interpretation: Similar conclusions to (B), overall we observe increases in hand grip strength from baseline in
NW group relative to Non-NW group but there is still some variability so we are unable to rule out that the
median changes in hand grip strength between NW and Non-NW group could be equal. Howevever, most of
the e�ect of NW group is consistent with increases in hand grip but not very precise. More data will be
needed.

E. Change in Quality of Life Domains of KDQOL-36 questionnaire

A quick search of the KDQOL questionnaire revealed that higher scores denote better health for that particular
domain.
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Figure 1.  6-min-walk-test (6MWT)
change from pre to post between groups.

Figure 2.  Handgrip strength change
from pre to post between groups. 

	
	
	
Figures 3A-B.      
Change in Quality of Life Domains of 
KDQOL-36 questionnaire. 
	
	
	
	

	
	
	
	
	
	
	

 
 

Figures 3A-E. Change in Quality of Life Domains of KDQOL-36 questionnaire. 
 

There were marked improvements in the effect and burden of kidney disease (Figures 3C-D), as 

well as symptoms (Figure 3E) for NW group relative to non-NW group.  NW group had an on 

average +5.83 score improvement in effect of kidney disease domain with 95% CI [2.10, 23.96] 

and p=0.021 (Figure 3C).  Similarly, there was a +15.62 improvement in the burden of kidney 

disease domain for NW group (Figure 3D).  Lastly, NW group had a +11.74 improvement in the 

symptoms and problems domain compared to non-NW group. 

 

Post-hoc correlational analyses 
 

 
Table 2. Median average steps per day by Group 

 
 Although both groups are not reliably different in terms of average daily steps in the 12-

wk period, the non-NW group appears to have greater average daily steps despite not 

undertaking the NW program.  Subjectively, the majority in the non-NW group appeared to have 

busier lifestyle with respect to work and exercise.  There was low correlation (r=0.22) between 

average daily steps and change in BMI.  There was moderate correlation (r=0.33) observed 

between average daily steps and change in 6MWT.  There was moderate correlation (r=0.31) 
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Interpretations: Marked improvements in the e�ect and burden of kidney disease, as well as symptoms for
NW group relative to Non-NW group. NW group had an on average +5.83 score improvement in e�ect of
kidney disease domain with a confidence interval of [2.10,23.96] and a p-value of 0.021. It would be important
to discern if a ~6 point improvement in this domain is clinically meaningful using the literature but for now,
we can conclude that NW group had improvements in the e�ect of kidney disease QoL domain. Similarly,
there was a +15.62 improvement in the burden of disease domain for NW group, again, concluding that NW
group had improvements related to burden of kidney disease. Lastly, NW group had improvements in the
symptoms and problems domain as well, approximately an +11.74 improvement compared to Non-NW group.
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favour of NW group. The di�erence is not enough to reach statistical significance of non-significant outcomes
but the direction of the e�ect of NW remains consistent. This actually provides more evidence that NW
group is doing better because after removal of one patient who did not follow protocol/attend sessions, the
NW group gets slighly even better in terms of outcomes.

3. Post-hoc correlational analyses:

• Average daily steps and outcomes in both NW and Non-NW groups

I’ve labelled these as post-hoc analyses as these were requested after the primary analysis was completed
(unless you planned prior to study to look at this variable?). Either way, these results are considered secondary
because they do deviate from the original study question which is examining whether Nordic Walking a�ects
outcomes. As such, do not overstate or selectively report these results but use it as a way to supplement
your primary analysis. For example, the variables average steps per day and Nordic walking conceptually
represent the concept of “exercise”. So these results should more or less be similar or atleast in the same
direction. If they are not, alternative explanations beyond “exercise” may be warranted.

The blue line is the average line showing the relationship of overall cohort with outcomes. This line is actually
called a “loess” line and it is not a�ected by outliers and you’ll see that it bends in a non-linear manner
based on the data. Red and green lines are group-level regression lines for each group, NW and Non-NW.
Regression lines just fit a line to the middle of the data. I plotted these lines so we have 1) an overall picture
of trends in all patients (regardless of NW or Non-NW) and 2) trends within NW and Non-NW group.

The rule of thumb for interpreting correlation-coe�ceints is:

Perfect: If the value is near ± 1, then it said to be a perfect correlation: as one variable increases, the other
variable tends to also increase (if positive) or decrease (if negative).
High degree: If the coe�cient value lies between ± 0.50 and ± 1, then it is said to be a strong correlation.
Moderate degree: If the value lies between ± 0.30 and ± 0.49, then it is said to be a medium correlation.
Low degree: When the value lies below ± 0.29, then it is said to be a small correlation.
No correlation: When the value is zero.

Table 3: Median average steps per day by Group

NW Non-NW p.overall
N=15 N=14

avg_steps_day 7857 [6650;10155] 8083 [6328;10310] 0.727

Approximative Two-Sample Brown-Mood Median Test

data: avg_steps_day by group (NW, Non-NW)
Z = -0.17638, p-value = 1
alternative hypothesis: true mu is not equal to 0
95 percent confidence interval:
-3653 2890

sample estimates:
difference in location

-315
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Figures 3A-E. Change in Quality of Life Domains of KDQOL-36 questionnaire. 
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Interpretations: Marked improvements in the e�ect and burden of kidney disease, as well as symptoms for
NW group relative to Non-NW group. NW group had an on average +5.83 score improvement in e�ect of
kidney disease domain with a confidence interval of [2.10,23.96] and a p-value of 0.021. It would be important
to discern if a ~6 point improvement in this domain is clinically meaningful using the literature but for now,
we can conclude that NW group had improvements in the e�ect of kidney disease QoL domain. Similarly,
there was a +15.62 improvement in the burden of disease domain for NW group, again, concluding that NW
group had improvements related to burden of kidney disease. Lastly, NW group had improvements in the
symptoms and problems domain as well, approximately an +11.74 improvement compared to Non-NW group.
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favour of NW group. The di�erence is not enough to reach statistical significance of non-significant outcomes
but the direction of the e�ect of NW remains consistent. This actually provides more evidence that NW
group is doing better because after removal of one patient who did not follow protocol/attend sessions, the
NW group gets slighly even better in terms of outcomes.

3. Post-hoc correlational analyses:

• Average daily steps and outcomes in both NW and Non-NW groups

I’ve labelled these as post-hoc analyses as these were requested after the primary analysis was completed
(unless you planned prior to study to look at this variable?). Either way, these results are considered secondary
because they do deviate from the original study question which is examining whether Nordic Walking a�ects
outcomes. As such, do not overstate or selectively report these results but use it as a way to supplement
your primary analysis. For example, the variables average steps per day and Nordic walking conceptually
represent the concept of “exercise”. So these results should more or less be similar or atleast in the same
direction. If they are not, alternative explanations beyond “exercise” may be warranted.

The blue line is the average line showing the relationship of overall cohort with outcomes. This line is actually
called a “loess” line and it is not a�ected by outliers and you’ll see that it bends in a non-linear manner
based on the data. Red and green lines are group-level regression lines for each group, NW and Non-NW.
Regression lines just fit a line to the middle of the data. I plotted these lines so we have 1) an overall picture
of trends in all patients (regardless of NW or Non-NW) and 2) trends within NW and Non-NW group.

The rule of thumb for interpreting correlation-coe�ceints is:

Perfect: If the value is near ± 1, then it said to be a perfect correlation: as one variable increases, the other
variable tends to also increase (if positive) or decrease (if negative).
High degree: If the coe�cient value lies between ± 0.50 and ± 1, then it is said to be a strong correlation.
Moderate degree: If the value lies between ± 0.30 and ± 0.49, then it is said to be a medium correlation.
Low degree: When the value lies below ± 0.29, then it is said to be a small correlation.
No correlation: When the value is zero.

Table 3: Median average steps per day by Group

NW Non-NW p.overall
N=15 N=14

avg_steps_day 7857 [6650;10155] 8083 [6328;10310] 0.727

Approximative Two-Sample Brown-Mood Median Test

data: avg_steps_day by group (NW, Non-NW)
Z = -0.17638, p-value = 1
alternative hypothesis: true mu is not equal to 0
95 percent confidence interval:
-3653 2890

sample estimates:
difference in location
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Interpretations: Marked improvements in the e�ect and burden of kidney disease, as well as symptoms for
NW group relative to Non-NW group. NW group had an on average +5.83 score improvement in e�ect of
kidney disease domain with a confidence interval of [2.10,23.96] and a p-value of 0.021. It would be important
to discern if a ~6 point improvement in this domain is clinically meaningful using the literature but for now,
we can conclude that NW group had improvements in the e�ect of kidney disease QoL domain. Similarly,
there was a +15.62 improvement in the burden of disease domain for NW group, again, concluding that NW
group had improvements related to burden of kidney disease. Lastly, NW group had improvements in the
symptoms and problems domain as well, approximately an +11.74 improvement compared to Non-NW group.
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favour of NW group. The di�erence is not enough to reach statistical significance of non-significant outcomes
but the direction of the e�ect of NW remains consistent. This actually provides more evidence that NW
group is doing better because after removal of one patient who did not follow protocol/attend sessions, the
NW group gets slighly even better in terms of outcomes.
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because they do deviate from the original study question which is examining whether Nordic Walking a�ects
outcomes. As such, do not overstate or selectively report these results but use it as a way to supplement
your primary analysis. For example, the variables average steps per day and Nordic walking conceptually
represent the concept of “exercise”. So these results should more or less be similar or atleast in the same
direction. If they are not, alternative explanations beyond “exercise” may be warranted.

The blue line is the average line showing the relationship of overall cohort with outcomes. This line is actually
called a “loess” line and it is not a�ected by outliers and you’ll see that it bends in a non-linear manner
based on the data. Red and green lines are group-level regression lines for each group, NW and Non-NW.
Regression lines just fit a line to the middle of the data. I plotted these lines so we have 1) an overall picture
of trends in all patients (regardless of NW or Non-NW) and 2) trends within NW and Non-NW group.
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Perfect: If the value is near ± 1, then it said to be a perfect correlation: as one variable increases, the other
variable tends to also increase (if positive) or decrease (if negative).
High degree: If the coe�cient value lies between ± 0.50 and ± 1, then it is said to be a strong correlation.
Moderate degree: If the value lies between ± 0.30 and ± 0.49, then it is said to be a medium correlation.
Low degree: When the value lies below ± 0.29, then it is said to be a small correlation.
No correlation: When the value is zero.
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Figures 3C-E.     Change in Quality of Life Domains of KDQOL-36 questionnaire. 
	

Figures C-E.  Change in Quality of Life Domains of KDQOL-36 questionnaire from pre to post between groups.

Leonora Chao1, RD MSc IOC Dipl Sport Nutr; Susie Neufeld1, PT; Vicky Ngo1, RD CSR; Dani Renouf1, RD MSc; Sandra Squire2, PT MRSc; Alison Hoens3, MSc BScPT; Sameer Desai4  
1Renal program, PHC, 2Professional Practice, PHC, 3Physiotherapy, PHC, 4Centre for Health Evaluation & Outcomes Sciences (CHÉOS)  

What did we find? 
Participants included renal transplant [n=10], pre-dialysis [n=14], hemodialysis 
[n=3], and peritoneal dialysis [n=3] patients. Two participants in the non-NW 
group were lost to follow-up and missing data was minimal. The NW group 
appeared less healthy compared to the non-NW group at baseline. However, the 
NW group had greater improvements in 6MWT distance (41.5m), HGS (1.1kg), 
and KDQOL-36 (Effect of  kidney disease; p=0.021) at 3-month.  

Methods and data handling 
Thirty participants, aged 45-84 were randomized to NW (n=15) or non-NW 
(n=15) groups. The NW group was offered 2 supervised NW sessions per week; 
the non-NW group continued their own activities. No blinding of  intervention or 
outcome assessment was possible. Outcome measurements at baseline and 3-
month included weight, handgrip strength (HGS), 30-sec sit-to-stand-test, 6-min-
walk-test (6MWT), and Kidney Disease and Quality of  Life questionnaire 
(KDQOL-36). Daily steps were recorded using Fitbit Flex2 tracker during the 3-
month study. Using the intention-to-treat principle, changes in outcomes for each 
participant from baseline to 3-months were calculated and median changes 
between NW and non-NW group were tested with a Brown-Mood median test. 

Conclusion 
A 41.5m improvement in 6MWT achieved in the NW group exceeded the Minimal 
Clinically Important Difference of  14.0–30.5m. Although a larger number of  
participants are needed to confirm these findings more confidently, these 
encouraging results indicate that a group-based supervised Renal NW program 
may provide benefits meaningful to renal patients as part of  their clinical care.  
This study has led to new funding for a physiotherapist to lead the Renal NW 
program at St. Paul’s Hospital.  

Correspondence to:  lchao@providencehealth.bc.ca 


