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Abstract: Background: Intradialytic exercise is an effective intervention to reduce morbidity and
mortality and increase quality of life among patients with chronic kidney disease undergoing dialysis.
However, implementing and sustaining it in clinical practice has proved challenging. To identify
how to best design an effective and sustainable intervention in clinical practice, we aimed to explore
hemodialysis patients’ and nurses’ attitudes towards intradialytic exercise, including their motiva-
tion, anticipated barriers, and suggestions for the design of a proposed exercise program. Methods:
Data were collected through qualitative semistructured interviews with patients and focus group
interviews with nurses and analyzed inductively with content analysis. Results: Overall, patients’
and nurses’ attitudes towards intradialytic exercise were positive. Patients were motivated by their
expectations about perceived benefits, such as improved quality of life and reduced musculoskeletal
pain. Their main concern was triggering dialysis machine alarms and disturbing nurses. Nurses
were more skeptical of intradialytic exercise and concerned about patient safety. Patients and nurses
had several ideas on how to design a safe and motivating intradialytic exercise intervention. Conclu-
sion: The analysis of patients’ and nurses’ experiences and attitudes generated recommendations
for an intradialytic exercise program. Recommendations include individually tailored programs
that are safe and that patients can do independently, continuous collaboration between patients,
nurses, physicians, and physiotherapists, and educating nurses about the benefits and safety of
intradialytic exercise.

Keywords: chronic kidney disease; hemodialysis; intradialytic exercise; patient perspective; nurses’
perspective; motivation; barriers; patient involvement; qualitative study

1. Introduction

Chronic kidney disease is a global public health problem. As the incidence continues
to rise, so does the need for optimal treatment of individuals who need life-sustaining
hemodialysis [1]. Patients undergoing chronic dialysis have a critical symptom burden,
comorbidities, and increased mortality [2], which negatively affect physical functioning [3]
and quality of life [4,5]. In addition, levels of physical exercise among individuals un-
dergoing hemodialysis are low [6,7] because they often have a variety of uncomfortable
symptoms [2,8,9]. Inactivity among hemodialysis patients is associated with increased
mortality [10,11], reduced quality of life [3], and declining functional capacity for activities
of daily living and occupational tasks [12]. Consequences of end-stage kidney disease
and hemodialysis, such as dietary and fluid restrictions and time required for dialysis,
often limit patients’ lives [13,14]. Illness and treatment become barriers to physical activity
in daily life, despite the positive attitudes of most patients toward physical activity and
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exercise [15,16]. Intradialytic exercise (IE) (exercise training during hemodialysis treatment)
can increase patients’ physical activity levels without placing additional demands on them.
Growing evidence documents the positive effects of intradialytic exercise on exercise capac-
ity [2,4,17], physical functioning [17–19], quality of life [2,20,21] and other patient-reported
outcomes [22,23], when it combines resistance training and aerobic exercise [24,25]. The
benefits of exercise may also protect the patients’ functional independence and, over time,
reduce the need for homecare and help from family caregivers. In addition, studies have
consistently shown that IE is safe [2,4,18,26].

Studies of patients’ opinions and experiences with IE show that they view it posi-
tively, particularly when interventions include personal instruction and follow-up [27–30].
However, patients also perceive barriers that include exercise equipment [31], safety con-
cerns [16,29,30], disease distress [30], and nursing workloads [31–33]. Studies have found
that nurses’ attitudes towards patients’ physical activity are correlated with patients’ activ-
ity levels, i.e., patients are less physically active when their nurses believe that physical
activity is unimportant, or lack the time or feel unqualified, to discuss physical activity
with patients [34,35]. Some nurses think that hemodialysis patients are unmotivated or
incapable of IE, and their workloads and priorities hinder patients’ exercising [27,28,33].
Lack of related knowledge and skills have also been identified as barriers to IE [33,34].
Nurses inexperienced with IE have been found to perceive more barriers to IE than nurses
with IE experience [36].

Despite the evidence that hemodialysis patients benefit from IE, it is not part of stan-
dard care [19]. Implementing exercise during hemodialysis in daily clinical practice is
feasible [37], but sustaining it requires continuous commitment from dialysis and medical
staff and the involvement of exercise professionals, including physiotherapists. Phys-
iotherapists in Denmark are trained to assess physical performances and limitations to
develop individualized exercise programs, and they guide and motivate patients and staff
by creating an “exercise culture”. However, the latter is an added cost that may be a barrier
to sustained exercise [38].

Our long-term goal is to develop and implement a sustainable IE program that takes
identified barriers into account. We planned an equipment-free, simple intervention
lasting 30 min or less that patients could perform independently during hemodialysis
after instruction from a physiotherapist. The intervention focuses on lower body strength
and standing balance exercises next to the patient’s hemodialysis station to promote
physical function. However, nurses’ and patients’ attitudes to IE are needed regarding all
exercise modalities during dialysis. To support the final development of the intervention,
implementation, and sustainability of an IE program, we wanted to explore the perspectives
of patients and nurses on our planned intervention prior to testing it.

Aim

The study aim was to explore the attitudes of hemodialysis patients and nurses about IE,
including their motivation, anticipated barriers, and suggestions for the proposed exercise program.

2. Study Design and Methods

A qualitative descriptive design was used to complete interviews with patients and
nurses. Patients were interviewed using individual semistructured interviews suitable
for exploring individuals’ experiences and opinions [39]. Nurses were interviewed in
focus groups to support a dynamic and idea-generating dialog ideal for discussing health
professionals’ experiences with and opinions of IE [40,41].

2.1. Study Setting and Participants

Eight semistructured qualitative interviews with patients and three semistructured
focus group interviews with a total of 12 nurses were conducted at dialysis clinics in
the Capital Region of Denmark in urban and periurban locations. Patient interviews
were conducted in May–June 2017, and nurse focus groups occurred in March–May 2019.
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Both patients and nurses were intentionally selected to represent patients we envisioned
participating in and benefitting from IE and nurses with representative experience and
gender at the dialysis clinics. Inclusion and exclusion criteria are presented in Table 1.

Table 1. Inclusion and exclusion criteria for patients and nurses.

Inclusion Criteria Exclusion Criteria

Patients

• Received hemodialysis in the
clinic for a minimum of 3 months

• Age > 18 years
• Able to walk without aids
• Able to have a conversation in

Danish without difficulty
• Able to give informed consent
• Able to reflect and share their

thoughts on the topic in a
coherent and relevant way

• Severe mental illness
• Cognitive disorders, e.g.,

dementia
• Crisis
• Lower extremity amputation
• Severe polyneuropathy (unable to

feel own legs)
• Blindness or severe visual

impairment impeding safety
during physical activity

• Comorbidity preventing physical
exercise at moderate intensity, e.g.,
low ejection fraction.

• Cannulation with sharp needles

Nurses
• Working as a nurse in the dialysis

clinic for at least 6 months • None

Patients were recruited by nurses at the limited-care hemodialysis clinic, who identi-
fied potential participants based on the inclusion and exclusion criteria, and whom they
thought would and would not be motivated to IE and obtained consent for the interviewer
to contact them. Nine patients were asked to participate, and eight consented: three men
and five women aged 33 to 81 (median: 65.5) years who had received hemodialysis for 1–10
(median: 6.5) years. Three participants were still employed and five were retired. At the
limited-care hemodialysis clinic patients are mobile and prepare for the dialysis treatment
themselves, e.g., getting all the equipment ready, before the nurse inserts the needles and
starts the dialysis machine. Some limited-care patients practice the entire hemodialysis
process supervised by a nurse as preparation for home hemodialysis.

Participating nurses were all experienced hemodialysis nurses with 1–20 years’ expe-
rience. They were recruited through a gatekeeper who was a nurse or a researcher at the
participating clinics. The recommended number of participants in focus groups is often six
to twelve. Smaller groups are advised when the topic is something that is usually talked
about in small groups such as routines in a work place [40]. Due to nurses’ work schedules,
four nurses participated in each focus group.

2.2. Data Collection

All participants chose the hemodialysis clinic as the location of their interviews. To
maximize participation, nurse focus groups took place in conference rooms adjacent to
clinics immediately after a shift ended.

Interviews and focus groups were conducted by the first and second authors. Semi-
structured interview guides were developed based on the study aims, previous research
and observations in the clinic before the study began. During the interviews, the interviewer
described the proposed intervention to inspire patients to talk about their opinions and
suggestions for IE in a future intervention. The interviewer included questions in the
latter patient interviews based on data from previous interviews to further explore topics
that emerged in the analysis. Interviews lasted 9–31 min and were audio recorded and
transcribed verbatim. Nurse focus group interviews were audio recorded. A moderator
took notes during the first focus group.

Theoretical saturation was achieved in both patient interviews and nurse focus groups,
as no new insights about the study aim emerged in the latter interviews [39,42].
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2.3. Data Analysis

Qualitative content analysis was used for patient interviews [43–45]. As the pur-
pose was to explore attitudes, a low interpretation degree was appropriate [46]. Inter-
view transcripts were first read as a whole, and initial categories and subcategories were
recorded. Transcripts were then transferred to a qualitative data processing software pro-
gram (NVivo 11 (64-bit) for Windows, QSR International Pty Ltd.: Victoria, Australia).
Meaning units were identified and coded into categories and subcategories. Emerging cate-
gories and subcategories were edited to avoid overlap between categories and excessive
heterogeneity in individual categories [47].

In the analysis of the nurse focus groups, audio recordings were compared with
field notes and included in a content analysis [42], in which the data were processed and
arranged systematically to create an overview of the data.

An example of the analysis process is presented in Table 2.

Table 2. Example of the analysis process.

Meaning Units Code Sub-Category Category

Interviewer: Do you have any
concerns about IE? Do you think
that anything bad could happen?
Patient: No, no, only that the
machine would alarm all the time,
because you move the arm, right.

Dialysis machine
alarming Barriers to IE

Motivation for IE
and perceived

barriers

Then I think: I wonder if my
laziness starts? But I think it’s a
good idea, I do. I probably need a
little push to get started. But then
we have the nurses.

Nurses as
motivators Nurses’ opinions

Motivation for IE
and perceived

barriers

And then it should be varied, so that
you don’t do the same (exercises)
every time.

Variation The intradialytic
exercise program

2.4. Ethical Considerations

The study was approved by the Danish Data Protection Agency (reference number:
P-2020-74) and conducted in accordance with guidelines for storing personal data, which
include anonymizing all statements. Participants were informed verbally and in writing
about the study. They were assured that participation was voluntary with no influence
on their hemodialysis treatment (patients) or employment (nurses) and that they could
withdraw participation at any time. All participants gave informed consent.

3. Results

Table 3 presents an overview of the categories and subcategories emerging from the
data, which are described in detail below.

3.1. Patient Perspective

Two categories were identified: (1) motivation for intradialytic exercise and perceived
barriers and (2) the intradialytic exercise program.
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Table 3. Overview of findings.

Categories and Sub-Categories

Patients

• Motivation for intradialytic exercise and perceived barriers

� Expected benefits of physical activity
� Barriers to intradialytic exercise
� Nurses’ opinions and approval are important

• The intradialytic exercise program

Nurses

• Patient-related factors
• Nurse routines
• Nurses’ motivation for intradialytic exercise

3.1.1. Motivation for Intradialytic Exercise and Perceived Barriers

This category contains information about factors that patients felt influences their
motivation for IE. Patients were motivated by their expected benefits of physical activity
and discouraged by their perceived barriers. Nurses’ opinions and approval were found to
both motivate and discourage patients to IE. In general, many patients thought IE was a
good idea and something they would like to do. Even patients who were more skeptical
about whether they could do IE said that they would like to try it and then decide whether
they wanted to continue.

Expected Benefits of Physical Activity

Many patients described being physically active in their daily lives in terms of house-
work and gardening, and some participated in physical and/or social activities, such as
swimming, cycling, and fitness. Patients with musculoskeletal pain experienced physical
activity as having had a positive effect on their pain and expected that IE could reduce or
prevent pain. One patient talked about the body getting older and experiencing pain:

“The age . . . it starts to affect the legs, especially the knees when I lie still. When I
have been gardening, been out digging and such, it goes better when I have been
active. So therefore, I think, that some activity while lying here, either cycling
or doing an exercise program, that it will be be . . . it will be better. Because the
inactivity is not good”.

Other expected benefits included increased muscle mass, physical mobility, and
higher energy levels. Several patients felt it was important to maintain or improve physical
function to participate in meaningful activities and enhance quality of life.

“Well, my quality of life lies on my ability to be active, and if that starts to be
difficult then my quality of life goes too, so therefore I would very much like to
build something that can promote activity”.

Patients also mentioned wanting to live a long and healthy life and to be in shape for
a possible kidney transplant. Short-term expected benefits included preventing cramps
and resting better during hemodialysis, as well as having something to do during dialysis
while reserving time outside dialysis for other things.

Perceived Barriers to Intradialytic Exercise

The main barrier to IE was concern about triggering the hemodialysis machine alarm.
Most patients had experienced triggering the machine alarm if they moved their cannulated
arm at all. The concern with the machine alarm seemed to be the alarm itself and not
potential reasons for the alarm, such as changes in blood pressure or dialysis flow. No
patients were concerned about hypotension or cramping resulting from IE. One patient
said,

“No, I get that too when I lie down. Whether you stand or lie down, you can
easily lie down again. So that’s not a problem, is it?”
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Patients felt that alarms inconvenienced both them and, particularly, the nurses.
Several patients also had experienced varying levels of alarm sensitivity over time. They
believed that the machine would sometimes allow them to do the exercises but would
be set off by the slightest movement at other times, preventing physical activity. A few
patients suggested having special exercises that they could do in bed on days when the
machine alarmed a lot. As one patient put it:

“But then I do it (exercise) on the bed because I just have to move this hand here,
and the machine starts to roar. I just tried that, so this is the day when I can’t
move that arm. I also must be careful not to bend the tube because then it (the
machine) will also scold”.

Patients worried about needles and tubes as potential barriers to IE. They noted that
physical activity must not accidentally pull out the needles; one cannot be physically active
with sharp needles inserted, and one must be careful not to clamp or tangle the tubes.
Several patients mentioned the importance of keeping the cannulated arm at rest to protect
needles and tubes and avoid triggering the alarm. One patient who was being dialyzed via
central venous catheter felt there was no risk of damaging her intravenous access.

In addition to alarms, needles, and tubes, the most frequently reported barrier to
IE was unwillingness or, as one patient phrased it, “laziness”. Three patients mentioned
this, reporting that they were otherwise active or were not interested in “gymnastics”. Two
participants who were still working mentioned that they lacked the energy to be physically
active during hemodialysis and needed primarily to rest.

Finally, patients mentioned fatigue during hemodialysis, feeling “poisoned” due to
their renal failure, musculoskeletal pain, the busy workloads of nurses, and concern for
fellow patients as potential barriers to intradialytic exercise.

Nurses’ Opinions and Approval Are Important

Nurses’ opinions were important to patients’ motivation for IE. A few patients feared
that nurses would be irritated and tell them to get back into bed and lie still if the machine
alarmed during exercise. On the other hand, patients expressed confidence about exercising
if nurses approved, e.g.,

“Interviewer: Is there anything you worry about in relation to standing up and
doing exercises? Patient: Nothing . . . Just that they say it’s best not to get up.
That’s what the nurses say. Interviewer: So, you would feel like standing up if
the nurse approved? Patient: Yes, of course. No problems. Nothing at all”.

Patients disagreed as to whether the nurses should encourage patients to exercise
during dialysis. Most patients thought it could motivate them, while others did not want
nurses to interfere in their decision to exercise or felt that the nurses lacked time to support
IE.

3.1.2. The Intradialytic Exercise Program

All patients welcomed the suggestion that a physiotherapist would instruct them the
first time they did IE, after which they would be required to do the exercises themselves.
Patients shared opinions as to whether tablets were a good idea to illustrate the exercises
or even necessary because the proposed program was simple enough to remember.

One patient commented on the timing of exercise. She did not think that it should
last more than 15–30 min at the beginning of hemodialysis to avoid exercise at the end of
dialysis, when fluid removal can cause hypotension.

Several patients thought leg exercises were relevant but also asked for exercises for the
upper body, particularly the neck and shoulders, where they experienced pain. A patient
knowledgeable about athletics said:

“If it’s blunt needles, then I think you can do shoulder rolls and neck bends and
all that”.
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Some patients thought exercise equipment could boost motivation and requested
dumbbells, hand grip strengtheners, massage balls to roll underfoot, elastic exercise bands,
bed bikes, and ball blankets to relieve muscle tension. Several types of equipment available
would also allow a variety of exercises that took the limitations of hemodialysis into
account. Patients suggested equipment could be stored in a box or locker like the ones
in which they kept their hemodialysis equipment, allowing them to find it themselves
without help from the busy nurses.

Based on prior experience with physical activity, some patients felt that the social
aspect would be motivating. They suggested that patients exercise simultaneously to,
as one patient put it, “jazz each other up a little”. One patient thought that an element of
competition could heighten his motivation, and another asked for variation, “so you don’t
do the same thing every time”.

3.2. Nurses’ Perspective

Three categories were identified: (1) patient-related factors, (2) nurse routines, and
(3) nurses’ motivation for intradialytic exercise.

3.2.1. Patient Related Factors

The nurses pointed out that patients’ health and motivation, and the physical condi-
tions of hemodialysis treatment, would affect IE.

The nurses described patients in hemodialysis as a heterogenous group in terms of
age, level of function, and morbidity. However, most patients were elderly with symptoms
of chronic illness, such as chronic fatigue and poor general condition. Nurses felt that the
patients’ general condition influenced their motivation for exercise. In addition, nurses
considered the many restrictions patients had in daily life, particularly related to dietary
and fluid intake, important to the type of physical activity each individual patient could
manage and be motivated to undertake. Nurses reported that hemodialysis is “exhausting”
and drains patients’ energy. They interpreted patients’ habitual choices to relax and sleep
during the process as saving their energy for the things in life that really mattered to them.

However, nurses mentioned several factors they thought could motivate patients to
be more physically active during hemodialysis: expected benefits such as feeling more
energetic and less fatigued, fewer side effects such as restless legs, fewer dietary restrictions,
and improved quality of life. To maintain patients’ motivation, nurses felt that the exercise
program should be individualized to the patients’ physical condition, manageable, and
simple. They suggested that regular conversations between patients and the physiothera-
pist could help patients focus on the positive effects of exercise. They also mentioned that
patients could motivate each other by exercising together or competing with or against
each other. Finally, nurses felt that their professional role and long-standing relationships
with patients were essential to their motivation to begin and continue IE. As one nurse put
it,

”They do what we ask them to do . . . to a large extent”.

Most hemodialysis patients have limited mobility due to the needles and tubes con-
necting them to hemodialysis machines. If they move a cannulated arm, the alarm is often
triggered, requiring nurses to be in constant proximity. The nurses were very aware of
limitations these physical conditions placed on IE. They reported that IE required “good
access”, meaning a well-functioning fistula with blunt needles or a central or peripheral
venous catheter, because sharp needles would increase the risk of vascular perforation.
The space between beds is limited due to the presence of the hemodialysis machines, tubes,
and power cords, requiring that care be taken when moving around. The nurses were
concerned that the lack of available floor space, combined with physical exercise, could
hinder their access to patients in case of an emergency. Nurses preferred IE to take place
in bed with equipment such as elastic exercise bands, small ankle and hand weights, or
bed bikes, with which several of the nurses had experience. Nurses also mentioned that
restricted space and lack of privacy could decrease the motivation of more modest patients.
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3.2.2. Nurse Routines

Nurses described their work in the clinic as characterized by routines, such as starting
and ending hemodialysis, checking blood test results, and administrating medications.
IE would have to fit into their accustomed routines, but the degree of required fit would
depend on how involved they needed to be. If the nurses were to be involved, they wanted
IE to begin after they had started dialysis on all their patients, checked blood tests, and
administered medications. To save time, all exercise equipment needed to be user friendly
and easy to obtain and clean. The nurses felt that less involvement would be better, for
example, if patients could begin their exercise independently, and its timing in relation
to hemodialysis routines would matter less. Similarly, if patients had personal exercise
equipment that they could keep in their lockers, nurses would not have to make time to
obtain and clean equipment.

3.2.3. Nurses’ Motivation for Intradialytic Exercise

In general, all nurses viewed IE positively. They agreed that exercise would contribute
to patients’ physical and mental well-being and, particularly, their quality of life. These
benefits were their primary motivation for supporting the intervention. However, nurses
felt it was unrealistic for all patients to do IE, and some thought that patients doing it while
standing posed too great a risk. As one nurse argued,

“I wouldn’t dare.” Another nurse agreed: “The standing and jumping and getting
out of bed . . . I just can’t see it”.

Some nurses had experience with hemodialysis patients exercising by using bed
bikes or participating in between-treatment “walking teams”, but their opinions of IE were
primarily based on their knowledge of pathophysiology and the physical conditions of
hemodialysis and their views on how an extra task would affect their already busy work-
days. Nurses agreed that they lacked knowledge about the effects and possible negative
consequences of IE and asked for information on the subject. They needed to feel certain
that it would not endanger patients by, for example, overlooking contraindicating comor-
bidities. Therefore, they wanted the physician to approve individual patients’ participation
in an exercise program.

Nurses viewed involving a physiotherapist in the development of individual IE
programs as crucial to successful implementation. Specifically, they suggested that the
physiotherapist, in collaboration with the patient and nurse, develop the exercise program,
help the patient get well under way, and regularly follow up to adjust the program as
needed. Nurses would have no role in the initial introduction, which they viewed as a
barrier because of the time required. They perceived their role as primarily motivating,
following up on patients’ progress, and helping to address any difficulties. One nurse
noted that management support, enthusiasm among nursing colleagues, and a pilot test
on a small group of patients, were needed to maintain their motivated support for IE in a
busy clinic. Additionally, nurses reported that they could only give low priority to IE if
unexpected events occurred in the clinic.

4. Discussion

Overall, patients and nurses positively viewed intradialytic exercise. They agreed
that long-term expected benefits and nurses’ support would motivate patients for IE. Their
mutual overall objective was improved quality of life. However, aside from an expected
increase in energy and reduction of fatigue, patients and nurses differed as to the effects of
exercise they expected would generate this improvement. Patients highlighted increased
muscle mass, maintaining physical mobility and meaningful activities, and preventing
musculoskeletal pain, while nurses focused on fewer symptoms, such as restless legs, and
fewer diet restrictions in daily life. Patients, but not nurses, also mentioned expected short-
term benefits, such as having something to do during hemodialysis, being able to relax
better, saving time, and preventing cramps. Reviews of the perceptions of patients with
chronic kidney disease on physical activity noted similar long and short-term benefits [8,16]
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for both exercise in general and IE. Interestingly, nearly half of participants (n = 9) in a
UK study could not mention any possible benefit of physical activity for patients on
dialysis [48]. This suggests that patients’ experiences and expectations of physical activity
and exercise vary greatly, and it may be the case that patients who are willing to participate
in an exercise study are those who view the intervention most favorably. Jhamb et al. [27]
also found that patients and nurses agreed on the benefits of exercise. However, in a study
by Young et al. [33], patients’ expectations were similar to those in our study and others [16],
but nurses held very different expectations. Both qualitative and quantitative studies have
demonstrated the importance of encouragement from nurses and other dialysis staff to
patients’ motivation to exercise [27,34,35]. In our study, patients and nurses alike also
highlighted the importance of their relationship to patients’ motivation.

Nurses viewed their role as central, and primarily related to motivation and follow up,
and felt that participating actively, such as by supplying patients with exercise equipment,
was untenable. Patients unanimously expressed their belief that they could do the exercises
themselves without help from nurses. Jhamb et al. [27] reported that nurses viewed their
role in much the same way as those in our study, while Thompson et al. [28] reported that
nurses saw themselves in a more practical role, assisting patients with equipment, and
leaving motivation to physicians.

Patients in our study anticipated few barriers to IE, and they could largely see ways
to overcome them. The most important problem was dialysis machine alarms, which were
annoying and created extra work for nurses. They addressed concerns about damaging
their fistula or intravenous access by suggesting exercises that protected needles and
tubes. Their unwillingness or laziness, as some patients put it, could be coped with by the
motivation of fellow patients and nurses. In contrast, nurses, on the other hand, had more
reservations about IE. They thought that many patients would be uninterested or unable to
do IE due to chronic illness, general condition, diet restrictions and fatigue, which none
of the patients mentioned. This could be because interviewed patients were in a limited
care clinic, where patients are generally higher functioning than those in general dialysis
clinics, while the nurses were from different dialysis clinics treating patients with a wider
range of care needs. However, despite their skepticism, nurses did not reject the proposal
for IE, but they emphasized the importance of tailoring the intervention to fit the desires
and condition of individual patients, and of collaboration with a physiotherapist. The
same concerns were found in a preintervention study by Young et al. [33]. However, the
intervention in their study was limited to cycling, whereas the nurses in our study were
invited to give their opinion on the design of the intervention, which can explain their
agreement to give the intervention a try.

The nurses’ main concern was patient safety. They voiced concern about patients
exercising next to beds and felt more comfortable with in-bed exercises. Nurses in our
study emphasized the need for having and protecting good hemodialysis access, and they
worried about injuries due to the lack of space in the hemodialysis clinic. Nurses also
lacked sufficient knowledge about the effects, risks, and contraindications of intradialytic
exercise. In a study by Regolisti et al. [34], nurses also reported a lack of knowledge of
physical activity in relation to hemodialysis. The lack of knowledge of the benefits of
physical activity could also be related to the low priority nurses placed on physical activity.
As in studies by Thompson et al. [28] and Young et al. [33], the nurses in our study already
felt busy with nursing tasks related to hemodialysis treatment, to which IE would only
add. Hence, it was a low priority.

5. Strengths and Limitations

Only eight patients and 12 nurses participated in the study. However, data saturation
occurred in both the patient interviews and nurse focus groups. Nurse focus groups were
smaller than usually recommended [40], but discussions of IE were highly informative. As
a nature of the protocol, interviewed patients had a relatively high level of function and
received treatment at a limited care hemodialysis clinic, and their experiences and opinions
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are probably not representative of all hemodialysis patients. The inclusion of nurses from
other hemodialysis clinics treating patients with lower levels of self-care mitigates this
limitation. However, there is risk of selection bias. Our results can be used to guide
the design of an intervention that can be implemented in clinical practice to maintain or
enhance patients’ physical functioning, quality of life and self-reliance in everyday life.

6. Conclusions

This study investigated patients’ and nurses’ opinions of IE and their anticipated
motivators, barriers, and suggestions for an exercise intervention. Patients and nurses were
motivated by the expected benefits of IE, such as lower symptom burden and improved
activity levels, resulting in increased quality of life. Patient barriers were predominantly
concerns about the dialysis machine alarm disturbing the nurses and protecting needles
and fistulas while nurses were concerned about patient safety in general. Both patients
and nurses had several suggestions to improve the proposed IE program. The resulting
recommendations support implementation of an intradialytic exercise intervention.

• An exercise program should be collaboratively individualized by the patient, nurse,
physician, and physiotherapist to ensure patient safety and fit the patient’s ability and
motivation.

• Intradialytic exercise should fit into existing nursing routines and require minimal
nursing involvement.

• Due to patient safety and the lack of floor space, exercise should take place in or
immediately next to the bed.

• Equipment should be hygienic, preferably personal, available directly to patients, and
kept in their lockers.

• A physiotherapist should instruct patients at the beginning of an intradialytic exercise
program and follow up regularly.

• Nursing staff should be educated about the benefits and safety of intradialytic exercise.
• Highly motivated nurses should be engaged to act as champions and motivate col-

leagues.

Further studies should address the feasibility and efficacy of intradialytic exercise
intervention based on these recommendations and investigate its implementation and
maintenance in hemodialysis clinics over time.
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