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ABSTRACT

Objectives People with chronic kidney diseases (CKD)
have identified exercise as a research priority. To inform
the research agenda, we surveyed nephrologists on

their practice patterns, available resources and research
priorities for exercise and physical activity (PA) in CKD.
Design Cross-sectional international survey.

Setting and participants 19-item electronic survey was
administered to practising nephrologists with publicly
available email addresses in Canada (n=354) and
Australia and New Zealand (ANZ) and via newsletters for
the Australian and New Zealand Society of Nephrology
(n=598).

Outcomes Frequency and predictors of exercise and PA
counselling in practice and research priorities.

Results 189 respondents (20% response) completed the
survey. Eighty-one per cent of ANZ and 42% of Canadian
respondents reported that their renal programmes did

not have any exercise programmes or resources. The
most frequently reported barrier for exercise programme
implementation was a lack of funding (77%). Ninety per
cent of respondents thought regular exercise provides
‘health benefits’ for all CKD stages; 59% reported that
exercise counselling was within the nephrologists’ scope
of practice and 47% reported ‘frequently’ or ‘always’
counselling patients. In multivariable analysis, female
gender (OR 2.31; 95% Cl 1.16 to 4.58) and older age (OR
1.94 per age category increase; 95% Cl 1.15 to 3.26) were
associated with exercise counselling. Out of 194 research
priorities, 65 (34%) were clinical outcomes (cardiovascular
parameters) and 30% were patient-reported outcomes
(quality of life).

Conclusions Most nephrologists consider exercise and PA
counselling as within their scope of practice and beneficial
but, due to competing priorities, do not regularly counsel
patients. This suggests a need for the evaluation of
effective and efficient counselling strategies and a role for
the routine involvement of exercise specialists in kidney
care. Cardiovascular parameters and quality of life were
identified as important outcomes for future exercise trials.

INTRODUCTION
Exercise is associated with a range of health
benefits in people with chronic kidney disease
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Strengths and limitations of this study

» This study extends the finding of previous studies by
highlighting the need to address barriers to exercise
counselling beyond the perception of benefit, such
as the effectiveness of physician counselling in the
chronic kidney disease setting.

» To better understand participants’ responses, we
included free text options.

» Only nephrologists with publicly available email
addresses were surveyed and may not be repre-
sentative of the nephrologists from each of these
countries.

» |Interpretation is limited by participant self-selection
and a low response rate.

» Data on exercise and physical activity counselling
were self-reported.

(CKD).! Randomised trials have reported
that exercise improves physical function,
exercise capacity and health-related quality
of life."™ Despite these demonstrable bene-
fits, physical activity (PA) levels in people
with CKD are low,4 % and the prevalence of
sedentary behaviour is approximately twice
that of the general population.’ " In addition,
the frequency of exercise and PA counselling
among nephrologists has historically been
low.”

Across a range of medical specialties,
including nephrology, numerous barriers to
exercise and PA counselling for physicians
have been identified. These barriers include
low confidence, the lack of skills, support and
time.”**'’ However, physician counselling can
play an influential role in improving patients’
PA levels."" This suggests that for nephrolo-
gists, the patient encounter may represent an
opportunity to support increased PA levels.
In addition, exercise and PA guidelines from
professional bodies on cardiovascular health
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recommend that patients with chronic diseases may
benefit from similar targets for PA as the general popu-
lation. The Kidney Disease Outcomes Quality Initiative
clinical practice guidelines recommend that ‘all dialysis
patients should be counseled and regularly encouraged
by nephrology and dialysis staff to increase their level of
physical activity’ (Guideline 14.2)."

The role of exercise in the management of CKD has
also been recognised as a top research priority for
patients and their caregivers.”” '* Given the importance
of this topic for patients and the increase in the evidence
base to support the benefits of exercise in CKD,'? this
study aimed to evaluate contemporary nephrologists’
counselling practice patterns with respect to exercise and
PA among patients with CKD, including factors associated
with exercise counselling behaviour. As a secondary aim,
this study sought to identify nephrologist research prior-
ities in this area.

MATERIALS AND METHODS

Survey development

A survey exploring nephrologists’ practice patterns with
respect to exercise and PA among patients with CKD was
developed with the input of nine nephrologists from the
participating countries (Canada and Australia and New
Zealand (ANZ)). Survey items were generated through
discussions among nephrologists and the literature.” The
survey was pilot tested on three nephrologists (CB, JM,
RK) for length, ease of understanding, transferability of
questions among the participating countries and face
validity. Changes to the survey as a result of piloting were
minor and addressed differences in practice setting and
location between countries as well as clarity of phrasing.

Survey participants and administration

Invitations to complete the survey were emailed to
practising nephrologists with publicly available email
addresses in Canada (n=354) and ANZ and were also
advertised in the newsletters for members of the Austra-
lian and New Zealand Society of Nephrology (ANZSN)
(n=598). We included these three countries as the prac-
tice patterns and care delivery that could influence
physician behaviour and exercise resources, such as reim-
bursement models and scope of practice are known to be
similar. The contact email explained the purpose of the
study and contained a link to access the secure web-based
survey. The email and survey were translated into French
for francophone participants in Canada. Participants were
surveyed electronically between October 2017 and April
2018. Non-responders received two follow-up reminder
emails, 2weeks apart. In ANZ, the survey was considered
as an evaluation activity not requiring ethical approval,
as defined in the National Health and Medical Research
Council guidance document.'” The participant’s decision
to complete and return the survey was interpreted as an
indication of consent to participate.

Study questionnaire

The final survey consisted of 19 questions related to PA
and exercise practice patterns and resources (online
supplementary appendix 1) and could be completed in
approximately 10min. We collected data on the partic-
ipant demographics, years in practice, practice setting
and population, and exercise habits. Agreement with
counselling statements was measured on a 5-point Likert
scale (strongly agree, agree, neutral, disagree, strongly
disagree). Participants were asked to identify exercise
resources and exercise barriers for individuals with CKD
at their centre and to report their counselling practices
on exercise and PA. Free text options were available for
listing barriers and explaining counselling practices.
Participants scored statements related to the benefits and
safety of exercise according to the stage of CKD and were
asked for their opinion on whether there was evidence
in the literature to support regular exercise prescription
for all patients with CKD (all stages). To identify research
priorities, participants were asked to submit research
questions or list knowledge gaps in the role of exercise for
individuals with CKD that should be the focus for future
research studies.

Data analysis

Due to similarities in practice and care delivery between
ANZ, survey responses from these two countries were
combined and compared with those of Canadian
respondents using Fisher’s exact tests. All analyses were
performed in Stata/MP V.15.1 (www.stata.com). Descrip-
tive results are reported as counts and percentages. Missing
responses were excluded from the calculation of percent-
ages. Two survey questions, ‘Do you give specific advice
on how to increase their level of physical activity?” and
‘How often do you ask patients about their levels of phys-
ical activity?” were used to divide respondents into a coun-
selling group (if they answered ‘always’ or ‘frequently’)
and a (referent) non-counselling group (if they answered
‘occasionally’, ‘infrequently’ or ‘never’). Univariable and
multivariable logistic regressions were used to determine
which variables were associated with exercise counselling.
The multivariable models were fitted using backward
elimination, removing variables significant in the univari-
able model when the Wald p=0.05. Submitted research
questions were reviewed, coded according to the topic
and categorised, and the frequency of responses was
counted.

Patient and public involvement
Patients and the public were not involved in this survey.

RESULTS

Respondent characteristics

Characteristics of survey respondents are listed in table 1.
All survey responses are shown in online supplemen-
tary appendix 2. There were 198 respondents, however,
nine were excluded as they answered only one question;
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Characteristic All Canada ANZ P value* Missing

Age (years) 0.42 0(0)

35-50 119 (63.0) 65 (62.5) 54 (63.5)

>65 8 (4.2) 5 (4.8) 3(3.5)

Years in practice 0.01 0(0)

6-10 43 (22.8) 26 (25.0) 17 (20.0)

16-20 34 (18.0) 24 (23.1) 10 (11.8)

Setting 0(0)

Community 14 (13.5)

Public

76 (89.4)

Mix of public/private 6(7.1)

Primarily adult 179 (94.7) 98 (94.2) 81 (95.3)

Both adult and paediatric 1(0.5) 0(0.0) 1(1.2)

Almost never or never 7 (3.7) 5(4.8) 2(2.4)

Once a week 20 (10.6) 12 (11.5) 8 (9.4)

4-5 times/week 52 (27.5) 29 (27.9) 23 (27.1)

*Fisher’s exact tests comparing Canada to ANZ.
ANZ, Australia and New Zealand.

therefore, 189 survey responses were included in this
report: 104 (55%) from Canada and 85 (45%) were
from ANZ. The overall response rate was 20%. Sixty-
three per cent were between the ages of 35 and 50, 25%
were between 51 and 65 and 7% were under 35. Thirty-
three per cent were female. Most Canadian (74%) and
ANZ respondents (89%) practised in academic centres
and public hospitals, respectively. Approximately 5%
of respondents provided care for paediatric patients.
Overall, 33% reported exercising or doing PA between
two and three times per week and 28% reported exercise
activity four to five times per week.

Resources and barriers

Thirteen per cent of respondents did not know if exer-
cise resources were provided by their renal programme
(eg, counselling from an exercise professional, access
to classes or equipment) and 61% reported that their
centres did not offer any exercise resources for individ-
uals with CKD at any stage. Notably, 81% of ANZ and
42% of Canadian respondents reported that their centres
did not have any renal exercise programmes. In Canada,
in-centre haemodialysis exercise programmes were the
most commonly reported exercise resource for renal
patients. Less than 5% of ANZ respondents reported the
availability of exercise resources for CKD at any stage.
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Figure 1 Barriers to exercise programme implementation

and expansion.

Barriers to exercise programme implementation are
shown in figure 1. Overall, the most frequently reported
barrier for exercise programme implementation and
development was a lack of funding (77%) followed by
difficulty with transportation (getting participants to the
exercise programme) (36%). Lack of personnel, leader-
ship and expertise were additional frequently mentioned
barriers.

Nephrologist perception and practice patterns
Nephrologist opinions and practice patterns related to
exercise and PA counselling are shown in figure 2. Overall,
59% thought that nephrologists should take ownership in
providing exercise counselling and resources to individ-
uals with CKD and 71% thought that it is the kinesiol-
ogists/exercise physiologists/physiotherapists’ job. Only
37% and 53% thought that primary care physicians and
renal allied health professionals, respectively, should
take ownership in providing exercise counselling and
resources to patients with CKD. Nearly all respondents
(90%) agreed that regular exercise provides ‘health
benefits’ for all CKD stages. Additionally, 71% reported
‘frequently’ or ‘always’ asking patients about their PA
levels and 47% ‘frequently’ or ‘always’ providing patients
with specific advice on exercise. Overall, 81% agreed
or strongly agreed that exercise can help with dialysis-
related symptoms. The most common reasons for ‘never’
or ‘infrequently’ assessing patients’ PA levels or counsel-
ling patients on exercise were a perception that the time
would be better spent on other parameters, not knowing
the specific exercise prescription and a perception that
patients would not follow exercise suggestions from
nephrologists because they were not experts in exercise.
Overall, 38% of respondents agreed that sufficient
evidence exists to support regular exercise prescription
and participation for individuals with CKD and 35%
expressed that they did not know whether there is the
evidence base to support this. In univariate analysis,
respondent’s gender, personal PA level and confidence
level to recommend PA were associated with counselling

behaviour. In multivariable analysis, we found that female
respondents (OR 2.31;95% CI 1.16 to 4.58), older respon-
dents (OR 1.94 per age category increase; 95% CI 1.15 to
3.26) and confidence level in the ability to recommend
exercise (OR 2.63 per category increase; 95% CI 1.79 to
3.86) were associated with counselling. Nephrologists’
self-reported PA was associated with asking patients about
their PA levels (OR 1.54 per PA category increase; 95% CI
1.15 to 2.08) but not with providing specific advice on
how to increase PA. The other items were dropped from
the multivariable model, as they were not significant,
including agreement with a sufficient evidence base for
exercise in CKD. There were no significant differences in
counselling behaviour between countries.

Research priorities

Forty per cent of respondents submitted atleast one research
question related to the role of exercise for individuals with
CKD. A total of 194 research questions were submitted.
The research priorities were coded according to the
topic and inductively categorised into five broad research
topics: clinical outcomes, patientreported outcomes,
exercise prescription, exercise programme implementa-
tion and feasibility, and functional outcomes (figure 3).
Out of 194 topics, 65 (34%) were clinical outcomes, 59
(30%) were patientreported outcomes, 26 (13%) were
exercise programme implementation and feasibility, 24
(12%) were exercise prescription and 10 (5%) were func-
tional outcomes. Overall, the impact of exercise on clinical
outcomes as a future research priority was mentioned most
frequently (cardiovascular parameters (22%) and CKD
progression (15%) ), followed by patientreported outcomes
(quality of life (27%), symptoms (25%) and mental health
(25%)). The impact of exercise on mortality was not
frequently mentioned as a research priority (14%). Under
the category of programme implementation and feasibility,
patient motivation (19%) and barriers to interest (19%)
were identified as important research questions. The type
of exercise (50%) was recognised to be the most important
research question within the exercise prescription category.
Specifically, the type of exercise that is safe and beneficial
for individuals on different dialysis modalities, followed by
the type of exercise for patients with advanced CKD, the
type of exercise for CKD patients with chronic pain and
the type of exercise that is ‘most beneficial’. The specific
modality or stage of CKD was specified for only the minority
of submitted questions and most commonly, the topic was
prioritised as important ‘for all stages of CKD’.

DISCUSSION

This study aimed to examine contemporary nephrolo-
gists’ perceptions and practice patterns regarding exer-
cise and PA counselling for people with CKD and identify
resources, barriers and research priorities. We found
that although nearly all nephrologists surveyed (90%)
agreed that regular exercise provides ‘health benefits’
for all CKD stages and 59% believed that nephrologists
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Figure 2 Nephrologist perception and practice patterns. CKD, chronic kidney disease.

should take ownership in providing exercise counselling
and resources, only 47% reported ‘always’ or ‘frequently’
counselling patients to increase PA levels in practice. This
is despite the finding that 81% of respondents agreed
that exercise could help with dialysis-related symptoms.
The gap between agreeing with the benefits of PA and
promoting PA in practice is in keeping with a survey of
renal health professionals by Greenwood et al.* In their
study, Greenwood et al found the majority (91%) of renal

health professionals believed that exercise and PA are
an important part of CKD management but only 59%
asked and counselled patients with CKD about PA.* This
suggests that the trends and practice patterns have not
changed and underscores the importance of addressing
the specific barriers to exercise counselling beyond
the perception of benefits. Consistent with previous
studies, lack of time and the perception that PA was less
important than other parameters were common barriers
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to counselling among nephrologists.” '° In one study,
nurses and nephrologists’ negative perceptions towards
counselling were associated with lower self-reported PA
in haemodialysis patients.17 We identified additional
barriers, which include the perception that patients would
not exercise if advised to do so and that counselling would
be less effective because nephrologists were not experts in
exercise. These findings speak to the need for a greater
awareness among nephrologists on the potential impact
of exercise counselling and on how to counsel effectively.
Although there is a need for more research in CKD on
the latter, the type of counselling that has been effective
in other populations with chronic conditions could be
applied to most individuals with mild to moderate CKD.
For example, a specific exercise prescription and goal
setting increased exercise adherence in patients with
heart failure.'”® Employing individual counselling and
interactive elements, such as audit and feedback systems,
improved PA levels in patients with cancer undergoing
treatments.'” It is also important to note that a single
exercise counselling session is unlikely to improve PA in
individuals with CKD.*" Therefore, in order to change
behaviour, there is a need for ongoing support and moti-
vation from dedicated exercise professionals. Along these
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same lines, exercise professionals have the expertise to
inform patients on the specific exercise prescription.

Only 38% of respondents agreed that there was a suffi-
cient evidence base to recommend exercise, while 35%
expressed that they did not know the literature. This
finding appears incongruent with the strong agreement
regarding the benefits of exercise but underscores the
importance of understanding the difference between
the general perception that exercise is ‘good’ versus
prescribing it as a therapy to treat a disease-related condi-
tion. Although there are expert recommendations on how
to prescribe exercise in this population,”' there is a lack
of evidence from clinical trials on exercise prescription
to address symptoms that are both relevant to renal care
and important to patients, such as restless legs syndrome
and fatigue.

Physicians’ age, gender and confidence level to recom-
mend exercise were found to be important predictors
of counselling behaviour. This finding is consistent with
a 2010 survey on nephrologists’ counselling practices
by Delgado and Johansen’ where older nephrologists
were more likely to ask and counsel patients on exer-
cise compared with younger nephrologists. In contrast,
we found that although nephrologists’ PA levels were
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associated with higher odds of asking about PA, there was
no association with providing specific advice on how to
become more active. As providing specific advice on how
to increase PA levels takes time and expertise, this differ-
ence is not surprising.

An additional aim of this study was to identify the
research priorities with respect to exercise in CKD.
We found that the questions that nephrologists most
commonly identified as important were generally consis-
tent with those identified by non-dialysis CKD and dialysis
patients, namely the effect of exercise on the progression
of CKD and the effect of exercise on dialysis patients'
health, respectively.”” '* These questions underscore
patient and physician interest in examining the role of
exercise as a therapeutic tool to manage both clinical and
patientreported outcomes. In our survey, the impact of
exercise on patientreported outcomes such as quality
of life, symptoms and mental health was frequently
mentioned as a research priority for CKD at all stages,
which is timely given the recent focus on the importance
of patientreported outcomes and the increasing aware-
ness of exercise as an important issue for patients and
their caregivers."* **** Additionally, nephrologists identi-
fied research on specific types of exercise prescription for
individuals with CKD as a priority, highlighting the need
for research comparing different exercise prescriptions
in well-defined CKD populations.

This study has several limitations that may have affected
the generalisability of the results. First, we only surveyed
nephrologists with publicly available email addresses in
Canada and ANZ and practising nephrologists who were
members of the ANZSN. Second, nephrologists with a
personal or professional interest in exercise may have been
more likely to participate and non-response bias could
have influenced the results. Third, the response rate was
low; however, a 20% response rate is comparable to other
published surveys on this topic as well as response rates
from online surveys with clinicians in general.* ** Lastly,
there was a larger response rate from Canada (55%) versus
ANZ (45%) and more men than women responded, which
may have influenced the findings.

CONCLUSION

Most nephrologists consider exercise and PA counselling
as within their scope of practice and conferring health
benefits in CKD, but do not regularly counsel patients.
The infrequency of routine counselling may relate to the
complexity of practice and competing priorities. There-
fore, there needs to be a restructuring of nephrology
care to support exercise and PA uptake, such as with the
routine involvement of an exercise professional in multi-
disciplinary kidney care. Given the potential for the physi-
cian’s advice to positively influence exercise adoption and
the awareness of the importance of exercise counselling
skills, more research on how and what to recommend for
exercise and PA in people with CKD is needed.
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