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1. LAY SUMMARY 

 

Frailty is very common in people with chronic kidney disease. It is linked with disability, 

poorer quality of life and an increased risk of death. Despite knowing this, we do not know 

what is the best way to care for those that are frail with chronic kidney disease. 

 

Studies have demonstrated that exercise appears helpful for frail older people. However, 

frail people with chronic kidney disease have health problems that are different to older 

people with normal kidneys. Muscle wasting appears to be more severe as kidney failure 

worsens. Exercise may decrease the muscle wasting that occurs and improve the overall 

health and quality of life of frail patients with chronic kidney disease. 

 

Most research studies of exercise programmes are done under close supervision outside a 

person’s own home. They are difficult to set up as they are expensive and require a lot of 

time from busy staff. They may also be demanding for frail older people as they need to 

travel to take part in exercise. Research is needed to explore the benefits of a home-based 

exercise programme for frail older people with chronic kidney disease. 

 

We propose a preliminary study to be conducted over 12-months that investigates whether 

it would be possible to perform a larger study that examines the benefits of a home-based 

exercise programme for frail older people with chronic kidney disease. We have received 

feedback on our study from members of a local kidney charity, a group of older patients 

with chronic kidney disease and members of the public. We have modified the study based 

upon this feedback. 

 

In our study, those that are willing and eligible to take part will be divided into two groups. 

The first group will be taught by physiotherapists how to perform the exercise programme. 

They will be asked to perform the exercises at home three times a week for 12-weeks. The 

second group will not receive the exercise teaching. We will assess the physical ability and 

quality of life of participants in both groups at the beginning and end of the 12-weeks. We 
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will also ask some participants to take part in interviews that explore their experience of the 

study. 

 

If we can successfully perform this preliminary study and participants find the study 

acceptable, we will use the information gathered to design a larger study that examines the 

benefits of a home-based exercise programme for frail older people with chronic kidney 

disease. 
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2. ABSTRACT 

 

Frailty is a significant health-burden in the chronic kidney disease (CKD) population. Frailty is 

associated with progressive renal impairment with a prevalence of >60% in dialysis-

dependent CKD patients, compared with a prevalence of 11% in the general older adult 

population.(1-3) Crucially, frailty is independently linked with adverse clinical outcomes in 

all stages of CKD, including an increased risk of worse quality of life, falls, hospitalisation and 

mortality.(1, 4-9) Despite this knowledge, evidence for specific management strategies for 

pre-frail and frail patients with CKD is lacking. 

 

Studies have demonstrated that exercise training appears to be beneficial for frail older 

adults.(10-12) However, frail patients with CKD represent a sub-group of patients that are 

not directly comparable to the general older population.(13) This is a result of the various 

pathophysiological processes inherent to CKD, including the accumulation of uraemic toxins, 

an increased inflammatory burden, anabolic hormone dysregulation, metabolic acidosis and 

CKD-mineral bone disease.(13) Evidence has demonstrated that there is significant muscle 

wasting, a major contributor to physical frailty, prior to the commencement of dialysis.(14) 

Thus, there is a need for studies that specifically evaluate exercise programmes for those 

with pre-dialysis CKD. Prompt exercise rehabilitation may mitigate against this muscle 

wasting and limit the propagation from robustness to frailty. Finally, most exercise 

programmes used in studies involving participants with CKD have been performed in 

intensively supervised environments, conditions that are challenging to implement in clinical 

practice considering financial constraints and staffing limitations.(15, 16) Such exercise 

programmes also confer significant travel demands that may be onerous for pre-frail and 

frail individuals with CKD. Research is needed to evaluate more pragmatic home-based 

exercise programmes. 

 

We propose a pilot mixed-methods randomised controlled trial of a home-based exercise 

programme for pre-frail and frail older adults with CKD to be conducted over a 12-month 

period. The main objective is to evaluate the feasibility of performing a larger definitive 

randomised controlled trial that investigates the effect of a home-based exercise 
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intervention on physical function and quality of life in pre-frail and frail older patients with 

CKD. 
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3. BACKGROUND AND STUDY RATIONALE 

 

Frailty is a devastating complication of chronic kidney disease (CKD). Frailty is strongly 

associated with progressive renal impairment and is independently linked with adverse 

clinical outcomes in all stages of CKD, including an increased risk of worse quality of life, 

falls, hospitalisation and mortality.(1-9) Reviews of various exercise programmes for 

patients with CKD have determined that exercise training offers numerous health 

benefits.(10-12) However, studies to date have not targeted pre-frail and frail patients with 

CKD, a vulnerable patient group who potentially have the most to be gained from an 

individualised exercise rehabilitation programme. The James Lind Priority Setting 

Partnership has stated that research is required that investigates the impact of exercise and 

physical activity in preventing and managing frailty. Frailty is also considered a key theme in 

the ongoing NIHR highlight notice of ‘Complex Health and Care Needs in Older People’. 

Furthermore, the UK Renal Research Strategy has highlighted the importance of research 

into the prevention of complications of CKD. 

 

Studies have demonstrated that exercise training appears to be beneficial for frail older 

adults. However, frail patients with CKD represent a sub-group of patients that are not 

directly comparable to the general older population.(13) This is a result of the various 

pathophysiological processes inherent to CKD, including the accumulation of uraemic toxins, 

an increased inflammatory burden, anabolic hormone dysregulation, metabolic acidosis and 

CKD-mineral bone disease.(13) Evidence has demonstrated that there is significant muscle 

wasting, a major contributor to physical frailty, prior to the commencement of dialysis.(14)  

Thus, there is a need for studies that specifically evaluate exercise programmes for those 

with pre-dialysis CKD. Prompt exercise rehabilitation may mitigate against this muscle 

wasting and limit the propagation from robustness to frailty that is associated with 

progressive decline in renal function. Finally, most exercise programmes used in studies 

involving participants with CKD have been performed in intensively supervised 

environments, conditions that are challenging to implement in clinical practice considering 

financial constraints and staffing limitations.(15, 16) Such exercise programmes also confer 

significant travel demands that may be onerous for pre-frail and frail individuals with CKD. 
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Research is needed to evaluate a more pragmatic home-based exercise programme for this 

patient cohort. 

 

We propose a pilot mixed-methods randomised controlled trial of a home-based exercise 

programme for pre-frail and frail older adults with CKD to be conducted over a 12-month 

period. The main objective is to evaluate the feasibility of performing a larger definitive 

randomised controlled trial that investigates the effect of a home-based exercise 

intervention on physical function and quality of life in pre-frail and frail older adults with 

CKD. 
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4. OBJECTIVES 

 

The study’s objectives are to: 

 

• Assess the acceptability of randomisation within the EX-FRAIL CKD study to pre-frail and 

frail participants with CKD. 

• Assess the acceptability of the EX-FRAIL CKD study outcome measures to pre-frail and 

frail participants with CKD. 

• Assess the acceptability of the EX-FRAIL CKD exercise programme to pre-frail and frail 

participants with CKD. 

• Assess the feasibility of pre-frail and frail participants with CKD adhering to the EX-FRAIL 

CKD exercise programme. 

• Assess the feasibility of recruiting pre-frail and frail participants with CKD in the 

outpatient nephrology setting. 

• Collect data that will inform the design of a larger definitive randomised controlled trial 

including estimation of sample size. 
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5. STUDY DESIGN 

 

This is a pilot mixed-methods parallel randomised controlled trial of a home-based exercise 

programme for pre-frail and frail older adults with chronic kidney disease (CKD) that is to be 

conducted over a 12-month period. The main objective is to evaluate the feasibility of 

performing a larger definitive randomised controlled trial that investigates the effect of a 

home-based exercise intervention on physical function and quality of life in pre-frail and 

frail older patients with CKD. 

 

All participants will be ≥65 years of age, will have CKD stage 4 or 5 and will be registered 

with the Department of Renal Medicine at Lancashire Teaching Hospitals NHS Foundation 

Trust (LTHTR). Participants will have been assessed as having a Clinical Frailty Scale (CFS) 

score ≥4.(17) Only those meeting the definitions for pre-frailty and frailty when assessed by 

the Fried Phenotype Criteria (FP) will be eligible for randomisation.(18) Those that are 

classified as robust despite a CFS score ≥4 will still receive advice on safe exercise practices 

but will not be eligible for randomisation and will be withdrawn from the study. 

 

Eligible participants will be randomly assigned to an exercise (plus standard care) or 

standard care alone group. Baseline assessments will be performed at day 1. Participants 

allocated to exercise will receive education on the exercise programme and provided with 

an exercise instruction manual. They will perform the exercise programme over 12-weeks. 

Further study assessments will be performed at the end of week 12 for both groups.  

 

Recruitment to a qualitative sub-study will begin once participants have completed the 12-

week study assessments and will continue until a heterogeneous sample (based on age, 

gender and frailty status) has been achieved. A representative sample of participants from 

both study groups will be invited to participate in semi-structured, individual interviews 

exploring their experience of the trial and, where applicable, the intervention. 
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6. SELECTION OF STUDY POPULATION AND WITHDRAWAL CRITERIA 

 

6.1. Screening 

 

Consultant Nephrologists at LTHTR will assess eligibility of potential participants during their 

General Nephrology clinics. Consultant Nephrologists will use the CFS to screen for pre-

frailty and frailty (score 4).(17) Potential participants will be provided with a participant 

information leaflet and asked to contact the research team if they are interested in 

participating in the study. If a potential participant is interested in discussing participation in 

the study, a further meeting will be arranged with a member of the research team at which 

the potential participant will have the opportunity to ask questions about their involvement 

in the study. If at the meeting the potential participant has read the participant information 

leaflet and reflected on their involvement in the study, the research team will obtain formal 

written consent. No study assessments or procedures will be performed prior to this. At this 

or a further study visit a formal frailty assessment using the FP criteria will be 

performed.(18) Only those meeting the definitions for pre-frailty and frailty will continue 

with further study assessments and will be eligible for randomisation. Those that are 

classified as robust by FP criteria will still receive advice on safe exercise practices but will 

not be eligible for randomisation and will be withdrawn from the study. 

 

6.2. Inclusion Criteria 

 

1. Participants must be able to give informed consent 

2. Participants must be ≥65 years of age 

3. Participants must have CKD stage 4 or 5 

4. Participants are assessed as vulnerable or frail using the Clinical Frailty Scale (score  4) 
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6.3. Exclusion Criteria  

 

1. Unstable Angina or recent (within the last 3 months) myocardial infarction 

2. Recent (within the last 3 months) stroke or transient ischaemic attacks 

3. Uncontrolled arrhythmias  

4. Persistent uncontrolled hypertension (systolic blood pressure >180 or diastolic blood 

pressure >110) 

5. Registered blind 

6. Unable to mobilise independently 

7. Receiving palliative care 

8. Recently (within the last 12 months) enrolled in a structured exercise programme (e.g. 

cardiac rehabilitation programme) prescribed by a health professional 

9. Anticipated to commence dialysis or receive a renal transplant within the next 3 months 

10. Insufficient understanding of English language to complete study questionnaires or follow 

advice within the EX-FRAIL CKD Trial Exercise Guidebook. 

 

6.4. Withdrawal Criteria  

 

1. Participant is assessed as robust using the Frailty Phenotype criteria. 

2. Participant has a new diagnosis of any of the following: 

a. Unstable Angina or myocardial infarction 

b. Stroke or transient ischaemic attack 

c. Persistent uncontrolled arrhythmia 

d. Persistent uncontrolled hypertension (systolic blood pressure >180 or diastolic 

blood pressure >110) 

3. Participant suffers a fall sustaining a bony injury 

4. Participant has a surgical operation 
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7. RANDOMISED INTERVENTION 

 

7.1. Exercise Programme 

 

The exercise programme is based upon published studies that have examined the use of 

exercise in patients with CKD and studies that have investigated the benefits of exercise in 

frail, older patients. (10, 12, 15, 16, 19-25) The exercises within the exercise programme aim 

to improve and maintain functional independence, through developing balance, 

coordination and lower limb strength. 

 

Each exercise has 4 levels of difficulty. Participants meeting the FP frailty criteria will 

commence each exercise at level 1. Participants meeting the FP pre-frailty criteria will 

commence each exercise at level 2. 

 

Participants will be asked to aim for three exercise sessions at home per week with each 

session lasting approximately 30-45 minutes. 

 

Participants should aim to perform each exercise at a moderate intensity (Borg Scale Score 

between 12-16). If participants can perform an exercise comfortably (Borg Scale Score <12), 

participants will be asked to progress to the next level for that exercise.(26, 27) 

 

Participants will be asked to record each exercise session in a personal exercise diary. 

 

Participants will be telephoned on a weekly basis to monitor progress (including adherence 

and adverse events) and to provide ongoing guidance and support. 
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Exercise 1: Walking (warm-up; aerobic exercise) 

 

Use your normal walking aid (this can be indoors or outdoors depending on where you 

would usually walk). 

 

Level 1 

Instructions: Walk for 1 minute. 

Level 2 

Instructions: Walk for 5 mins. 

Level 3 

Instructions: Walk for 10 mins. 

Level 4 

Instructions: Walk for 15 mins. 

 

Attempt the next exercise when you feel ready. 
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Exercise 2: Lower Leg Extension (lower limb strengthening) 

 

Level 1  

Starting Position: Sitting upright in a chair. 

Instructions: Slide your right foot forward as far as you can and the back to the starting 

position. Repeat with your left foot. Repeat 10 times. 

 

Level 2 

Starting position: Sitting on an upright chair. 

Instructions: Straighten your right knee pulling your toes up towards you at the same time. 

Hold for 3 seconds and lower slowly. Repeat with your left knee. Repeat 10 times. 

 

Level 3 

Starting position: Sitting on an upright chair. 

Instructions: As for level 2 with a 0.5 kg weight around your ankle. Repeat 10 times. 

 

Level 4 

Starting position: Sitting on an upright chair. 

Instructions: As for level 2 with a 1 kg weight around your ankle. Repeat 10 times. 

 

Perform 3 sets. Rest between sets, only attempting the next set when you feel ready. 

 

After completing 3 sets, move on to the next exercise when you feel ready. 
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Exercise 3:  Bilateral Calf Raises (lower limb strengthening; balance) 

 

Level 1 

Starting position: Sitting on an upright chair. 

Instructions: Lift both heels off the floor keeping weight through your big toe and second 

toe. Hold for 3 seconds and lower slowly. Repeat 10 times. 

 

Level 2 

Starting position: Standing at a table or work surface and holding on with both hands. 

Instructions: Lift both heels off the floor keeping weight through your big toe and second 

toe. Hold for 3 seconds and lower slowly. Repeat 10 times. 

 

Level 3 

Starting position: Standing at a table or work surface and place your finger tips on the 

surface for balance. 

Instructions: Lift both heels off the floor keeping weight through your big toe and second 

toe. Hold for 3 seconds and lower slowly. Repeat 10 times. 

 

Level 4 

Starting position: Standing at a table or work surface without holding on. 

Instructions: Lift both heels off the floor keeping weight through your big toe and second 

toe. Hold for 3 seconds and lower slowly. Repeat 10 times. 

 

Perform 3 sets. Rest between sets, only attempting the next set when you feel ready. 

 

After completing 3 sets, move on to the next exercise when you feel ready. 
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Exercise 4:  Sit to Stand (lower limb strengthening; balance) 

 

Level 1 

Starting position: Sitting on an upright chair. 

Instructions: Stand up and then sit down again using your arms to help you. Repeat 10 

times. Rest between repetitions if you need to. 

 

Level 2 

Starting position: Sitting on an upright chair. 

Instructions: Stand up and then sit down again without using your arms to help you. Repeat 

10 times. Rest between repetitions if you need to. 

 

Level 3  

Starting position: Sitting on an upright chair. 

Instructions: Stand up and then sit down again holding a 0.5kg weight in both hands. Do not 

wrap the weight around your wrists, especially if you have a fistula. Repeat 10 times. Rest 

between repetitions if you need to. 

 

Level 4 

Starting position: Sitting on an upright chair. 

Instructions: Stand up and then sit down again holding a 1kg weight in both hands. Do not 

wrap the weight around your wrists, especially if you have a fistula. Repeat 10 times. Rest 

between repetitions if you need to. 

 

Perform 3 sets. Rest between sets, only attempting the next set when you feel ready. 

 

After completing 3 sets, move on to the next exercise when you feel ready. 
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Exercise 5: Wall/Chair Push Ups (upper limb strengthening) 

 

Level 1 

Starting position: Stand facing a wall. 

Instructions: Put both palms on the wall about shoulder height. Lean forward, bending at 

the elbows, until your nose almost touches the wall. Push slowly away from the wall with 

your arms until you are standing straight up. Repeat 5 times. Rest between repetitions if you 

need to. 

 

Level 2 

Starting position: Stand facing a wall. 

Instructions: Put both palms on the wall about shoulder height. Lean forward, bending at 

the elbows, until your nose almost touches the wall. Push slowly away from the wall with 

your arms until you are standing straight up. Repeat 10 times. Rest between repetitions if 

you need to. 

 

Level 3 

Starting position: Facing a sturdy chair. 

Instructions: Lower yourself forward into the chair by bending at the elbows. Lower your 

body as far as you can, keeping your back and knees straight. Push slowly back up with your 

arms to the leaning position. Repeat 5 times. Rest between repetitions if you need to. 

 

Level 4  

Starting position: Facing a sturdy chair. 

Instructions: Lower yourself forward into the chair by bending at the elbows. Lower your 

body as far as you can, keeping your back and knees straight. Push slowly back up with your 

arms to the leaning position. Repeat 10 times. Rest between repetitions if you need to. 

 

Perform 3 sets. Rest between sets, only attempting the next set when you feel ready. 

 

After completing 3 sets, move on to the next exercise when you feel ready. 
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Exercise 6: Marching/Stair Step (lower limb strengthening; balance) 

 

Level 1 

Starting position: Sitting on an upright chair 

Instructions: Lift your right leg then your left leg (as though you are marching on the spot) 

10 times.  

 

Level 2 

Starting position: Standing at a table or work surface and holding on with both hands. 

Instructions: Lift your right leg and then your left leg (as though you are marching on the 

spot) 10 times.  

 

Level 3 

Starting position: Standing at a table or work surface without holding on. 

Instructions: Lift your right leg and then your left leg (as though you are marching on the 

spot) 10 times. 

 

Level 4 

Starting Position: Stand up straight and face a small step. 

Instructions: Balance with a railing or on a wall. Step up onto the step with your right foot 

and then your left. Next, step back down, first with your right foot, then your left. Alternate 

legs. Repeat 10 times. 

 

Perform 3 sets. Rest between sets, only attempting the next set when you feel ready. 
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7.2. Risk Assessment and Safety Monitoring 

 

We recognise that frail older adults with CKD are a vulnerable population. Furthermore, we 

appreciate that we are asking that some participants perform exercises independently and 

unsupervised. Exercise programmes have been previously performed safely by those with 

pre-dialysis CKD and dialysis-dependent CKD.(15, 16) Furthermore, studies have safely been 

performed that evaluate the use of exercise programmes for frail, older adults.(10, 11, 28, 

29) Studies have also safely used home-based exercise programmes.(25) Thus, these studies 

have demonstrated that exercise in frail populations is possible and safe, when the 

appropriate precautions are followed. Consequently, we have taken several measures to 

minimise the risks to participants in the exercise group. The eligibility criteria are extensive 

so that high risk patients are not recruited to this feasibility study. This includes patients 

with unstable medical conditions. Each potential participant will be assessed by a medical 

practitioner to ensure their suitability.  

 

Participants will be telephoned on a weekly basis. If the participant has experienced an 

adverse event, a medical practitioner will contact the patient and arrange assessment as 

clinically appropriate. 

 

Participants will be advised not to exercise in the following circumstances: 

• If they are feeling unwell or feverish 

• If they have developed a new illness or symptom since the last exercise session 

• If exercising causes pain 

If any of the above occur, participants will be advised to seek medical attention, either by 

contacting their local GP or, in more urgent cases, by telephoning 111. Participants will also 

be asked to contact a clinical member of the research team before they exercise again. 

 

Participants will be advised that they should stop exercising immediately in the following 

circumstances: 

• If they are uncomfortably short of breath 
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• If they develop pain or discomfort in chest, neck or jaw 

• If they experience palpitations 

• If they feel dizzy or lightheaded 

• If they feel nauseated 

• If they suffer cramps 

• If they experience visual disturbance 

• If they feel excessively fatigued i.e. struggling to perform everyday activities that 

they would otherwise perform comfortably 

 

Participants will be asked to seek urgent medical attention by telephoning 111 or 999 if they 

develop new symptoms that persist despite stopping exercise and in all cases of chest, jaw 

and neck pain/discomfort. Participants will be asked to contact a member of the research 

team in the above circumstances before they start exercising again. 
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8. STUDY PROCEDURES AND ASSESSMENTS 

 

8.1. Time and Events table 

Procedures and  

Assessments 

Week 

0 

 

1 2 3 4 5 6 7 8 9 10 11 12 13-16 

Record demographics and medical 

history 

X            X  

Height, weight, BP and HR X            X  

Semi-structured interviews              X 

FP Assessment 

Review weight changes 

Measure grip strength 

Gait Speed (15 feet) 

Physical activity questionnaire 

Exhaustion assessment 

X            X  

SPPB 

Sit to stand x 5 

Balance testing 

Gait speed (8 feet) 

X            X  

DASI X            X  

SF-36 X            X  

FES-I X            X  

POS-S RENAL X            X  

Exercise programme education 

(only those allocated to exercise) 

X              

Telephone call 

(only those allocated to exercise) 

 X X X X X X X X X X X   

Diary Entries 

(only those allocated to exercise) 

 X X X X X X X X X X X X  

 

Table 1. Schedule of Assessments 
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8.2. Participant Acceptability and Adherence 

 

Semi-structured, individual interviews will be performed with a purposively selected group 

of participants from both groups. A representative sample (based on age, gender and frailty 

status) of participants will be asked a series of open-ended questions relating to their 

experience of the trial and, where applicable, the intervention. The questions will broadly 

assess the following parameters:  

• Overall impressions of the trial and the exercise programme 

• Acceptability of randomisation, study outcome measures and the exercise programme 

• Adherence with the exercise programme 

• Perceived safety of the exercise programme 

• Any other participant initiated reflections or observations 

 

Participants may bring along a friend or relative, if they wish. The interviews will be 

arranged at the participant’s convenience and take place in a comfortable, private room at 

the hospital. Interviews will be recorded using a digital recorder with the participant’s 

consent. At the start of the interview the researcher will introduce the session, explaining 

the background and reasons for the study, how the interview will proceed and the details of 

audio-recording and note-taking. Ground rules for the interview will be set (e.g. keeping the 

interview anonymous and confidential) and participants will have the opportunity to ask 

questions. Once the participant is ready, the interview will begin. At this point, the audio-

recording will start and the researcher may make notes on what is said. The interview will 

last for no more than 60 minutes and can be stopped at any point if the participant wishes, 

for example if they become fatigued. Participants will not be asked to discuss anything they 

don’t feel comfortable to talk about. The audio-recording will be transcribed and quotations 

finalised by Dr Nixon. All quotations will be anonymised. 
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Participants within the exercise group will be asked to record each exercise session in a 

personal exercise diary. 

 

8.3. Fried Physical Frailty Phenotype 

 

The FP criteria has been extensively used in CKD to assess frailty.(6, 7, 18, 30) Using the FP 

Criteria we will define physical frailty as the presence of at least three of the following:  

 

• Unintentional weight loss defined as a loss of 10 pounds/4.5kg (or ≥ 5% of body weight) 

over the preceding 12 months.(18) 

• Weakness defined as grip strength in the lowest 20th percentile of the Cardiovascular 

Health Study Score (adjusted for gender and body mass index).(18) 

• Slow walking speed defined as time to walk 15 feet in the lowest 20th percentile of the 

Cardiovascular Health Study.(18) 

• Low physical activity defined for men as < 383 Kcals of physical activity per week and for 

women <270 Kcals of physical activity per week.(18, 31) Physical activity will be assessed 

using a short version of the Minnesota Leisure Time Activity Questionnaire. 

• Exhaustion defined as answering ‘2’ or ‘3’ to either of the following questions based 

upon the CES-D Depression Scale statement:  

o How often did you feel that everything you did was an effort? 

▪ 0 = rarely or none of the time (<1 day). 

▪ 1 = some or a little of the time (1-2 days). 

▪ 2 =moderate amount of the time (3-4 days). 

▪ 3 = most of the time.(18, 32) 

o How often did you feel like you could not get going? 

▪ 0 = rarely or none of the time (<1 day). 

▪ 1 = some or a little of the time (1-2 days). 

▪ 2 =moderate amount of the time (3-4 days). 

▪ 3 = most of the time.(18, 32) 
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8.4. Lower extremity physical function 

 

The Short Physical Performance Battery (SPPB) is a rapidly administered test to measure 

physical function.(30, 33, 34) 

 

The SPPB is a group of measures that combine to give a composite score: 

• Repeated Chair Stands: participants will be asked to stand from a seated position five 

times in succession. The time to complete this will be recorded and used to calculate a 

chair stand ordinal score. 

• Balance testing: participants will be asked to stand in three positions with increasing 

difficulty. If they are unable to perform a position, they will not progress to the next 

position. The positions include standing with feet side by side, a semi-tandem stand 

(heel of one foot placed by the big toe of the other foot) and full tandem position. 

Participants will be timed in these positions (maximum 10 seconds) and ordinal scoring 

completed. 

• Gait Speed Testing: participants will be timed walking 8 feet (2.44meters) at their usual 

walking speed. Gait ordinal scoring will be calculated based upon the participant’s time. 

 

8.5. Self-reported functional capacity 

 

The Duke Activity Status Index (DASI) is short questionnaire used to assess exercise 

capacity.(35) The DASI questionnaire has been used in the CKD population.(25, 36) 

 

8.6. Health-related quality of life 

 

The Medical Outcomes Study Short Form-36 (SF-36) will be used to assess quality of life.(37) 

The SF-36 has been extensively used in studies involving CKD patients.(38-41) 
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8.7. Fear of falling 

 

Participants will be asked to complete the Falls Efficacy Scale-International (FES-I) tool at the 

baseline study visit and at the end of the study period.(42-44) 

 

8.8. Symptom Burden 

 

Participants will be asked to complete the Palliative Care Outcome Scale- Symptoms RENAL 

(POS-S RENAL) at the baseline study visit and at the end of the study period.(45, 46) 

 

9. DATA MANAGEMENT 

 

Data will be recorded on Case Report Forms and stored in a secure room in the NIHR 

Lancashire Clinical Research Facility at LTHTR. 

 

Participant data will then be recorded on an electronic database on the LTHTR server. All 

electronic data will be password protected. Confidentiality of personal data will be 

maintained throughout the study. There will be pseudoanonymisation of data only whilst 

necessary, after which there will be complete anonymisation of data.  

 

Management of clinical data will be performed in accordance with the NHS Code of 

Confidentiality and the LTHTR Information Governance Policy. 
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10. STATISTICAL CONSIDERATIONS AND DATA ANALYSES 

 

In accordance with published recommendations, we will recruit 60 participants (with a 

participant ratio 1:1) to assess the feasibility of a larger definitive randomised controlled 

trial.(47) We anticipate that approximately 18 participants should be sufficient to provide a 

representative sample for the qualitative sub-study, with a participant ratio 2:1 in favour of 

those allocated to the exercise programme. 

 

Descriptive statistics will be used to summarise demographic data and clinical variables. 

Categorical data will be reported using frequencies and percentages. Quantitative variables 

will be reported using either the mean and standard deviation or the median and 

interquartile range depending on the distribution of the data. From the information 

gathered in this study, the sample size needed for a definitive randomised controlled trial 

will be calculated. 

 

The transcribed interviews will be analysed using a flexible form of thematic analysis 

whereby narrative segments will first be coded and then translated into more abstract 

themes in an iterative manner.(48) Two of the researchers (Dr Nixon and Mr Finlayson) will 

compare and contrast the emerging themes to ensure all of the codes are represented. A 

more detailed explication of each theme will then be developed and used to inform the 

write-up of study findings. 
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11. PROGRESSION CRITERIA 

 

We will use a red/amber/green traffic light (stop/amend/continue) approach to the study 

progression criteria as described in the literature.(49) Hence, if a progression criterion is not 

met, we will use data gathered during the study to revise the study protocol. 

 

1. Recruitment 

• Greater than 10% of patients attending General Nephrology Clinics eligible for FP 

Assessment 

• Of those eligible for FP assessment, greater than 60% to be eligible for randomisation 

(i.e. pre-frail or frail as assessed by the FP). 

• These values are based upon data from our current database of patient CFS scores and 

corresponding FP scores. 

• Note: there are over 280 patients seen in General Nephrology Clinics each month at 

Royal Preston Hospital alone. 

 

2. Exercise Programme Adherence 

• Greater than 60% randomised to the exercise programme to complete at least two 

exercise sessions per week during the 12-week exercise programme. 

• If this is not achieved, we will explore barriers raised by participants during interviews.  

 

3. Outcome Data 

• Greater than 70% of participants who adhere to the exercise programme to complete all 

outcome assessments. 

• If this is not achieved, we will explore barriers raised by participants during interviews. 
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12. STUDY GOVERNANCE 

 

12.1. Regulatory and Ethical Considerations 

 

Prior to study initiation, a favourable ethical opinion will be obtained from the NHS Health 

Research Authority. All research activity will be conducted in accordance with the 

International Standard of Good Clinical Practice. The study sponsor will be LTHTR and all 

research activity will be conducted in accordance with trust policies. This feasibility study 

will be registered with the International Standard Randomised Controlled Trial Number 

Registry. 

 

12.2. Study Monitoring 

 

The LTHTR Internal Research Audit Programme ensures all research activities performed in 

the trust are done so in accordance with the Standards of Good Clinical Practice, UK Clinical 

Trials Legislation and Trust Policies. This study will be registered with the National Institute 

for Health Research (NIHR) and subject to their auditing programme. 

 

12.3. Records Retention 

 

Following completion of the study, study records will be maintained in a secure location at 

LTHTR for 15 years. 

 

12.4. Study Steering Committee 

 

The study steering committee provides scientific, ethical and financial oversight of all 

research activity. The committee comprises two clinicians, two academic researchers, two 

physiotherapists, one research nurse and one patient. Regular meetings will be held 

throughout the study. The patient member of the committee and will be reimbursed for 

travel costs and receive participation rewards as recommended by INVOLVE. 
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13. PUBLIC AND PATIENT INVOLVEMENT 

 

The study has been presented to the LTHTR Research Development Group, which includes 

lay members. This has influenced the design of the study from a quantitative study to a 

study using a mixed methods approach. 

 

The study has been presented at the Lancashire and South Cumbria Kidney Patient 

Association Annual General Meeting, which served as a forum to receive feedback from 

patients and the public. A lay summary of the proposed study has also been published in the 

Lancashire and South Cumbria Kidney Patient Association 2017 Christmas Newsletter. 

 

The study has been developed with the support of the NIHR Research Design Service North 

West (RDS NW). RDS NW funding has supported a patient discussion group. Four patients 

and one patient’s relative attended. Positive feedback was received on proposed study 

visits, assessments and exercises. Feedback from the group included: 

• That as the exercise programme was simple, participants will be encouraged to complete 

the exercises. 

• The exercise programme appears safe and feasible for frail participants with chronic 

kidney disease to complete at home. 

 

A patient is a member of the study steering committee that provides scientific, ethical and 

financial oversight of all research activity. The study steering committee will meet regularly 

throughout the study. The patient member of the committee will be reimbursed for travel 

costs and receive participation rewards as recommended by INVOLVE. 

 

Study updates will be provided to the Lancashire and South Cumbria Kidney Patient 

Association at their Annual General Meetings. This will provide a useful opportunity to 

receive regular feedback from patients and the public. In addition, all participants will be 

offered the opportunity to receive a lay-description summary of the study findings. 
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14. IMPACT SUMMARY 

 

Participants within the EX-FRAIL CKD trial randomised to exercise will be provided expert 

guidance and support to increase their physical activity levels. Participants that have a 

sustained increase in activity levels may have an associated improvement in their health-

related quality of life and survival. 

 

We will present our findings at relevant conferences including the LTHTR Research and 

Innovation Showcase and to the local kidney charity, the Lancashire and South Cumbria 

Kidney Patient Association. We will publish our findings in relevant journal(s) to inform the 

wider academic community of our results. This hopefully will generate further discussion 

and research ideas on how to develop management strategies to improve the health and 

well-being of pre-frail and frail older people with CKD and other chronic health conditions. 

 

The information gathered in the EX-FRAIL CKD trial will inform the design of a definitive 

randomised controlled trial that investigates the effects of a home-based exercise 

programme on the physical function and quality of life of pre-frail and frail older patients 

with CKD. If we demonstrate positive study findings, we hope to develop a study that 

investigates the long-term health outcomes of a multi-domain intervention, which 

incorporates the EX-FRAIL CKD home-based exercise programme, for pre-frail and frail older 

patients with CKD.(50) In addition, we plan to develop technology that will support frail, 

older patients with CKD participate in home-based exercise programmes, including the use 

of instructional web-based videos and supporting smart phone applications. 

 

Positive study findings should also encourage policy makers to support the provision of 

regional home-based exercise services for pre-frail and frail older adults living with CKD. 

Such a service would likely be associated with increased functional independence of older 

adults living in the UK with chronic kidney disease, therefore reducing social care demand 

and falls-related hospital admissions. It may also increase the likelihood that an older 

individual with advanced CKD is considered eligible to receive a kidney transplant, as they 
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would be more likely to have a successful post-transplant outcome. This will reduce demand 

for costlier renal replacement therapies. 
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