The Importance of Falls Assessments and Prevention in Chronic Kidney

Disease- A Review

Abstract

This article provides an overview of falls in people with chronic kidney disease. Particular attention is
made to causes of falls, assessments, and types of intervention for this group. The article will explore
the importance of taking advantage of all opportunities to consider the need for assessments of falls
and consideration of appropriate interventions. The need for systematic MDT assessment processes

to implement targeted falls prevention measures will be discussed. The aim is to reduce harm and

improve quality of life, in particular for older people living with frailty and CKD.
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Background

Falls in older people with CKD are a particular concern, not least because of the increased risk of falls
and injury in this population. In secondary care settings, falls prevention remains an ever-present
focus. Multiple campaigns have attempted to raise awareness to improve falls prevention, typically
in relation to activity levels and deconditioning, for example #endPJparalysis. There is a continual
drive within secondary care to mitigate potential adverse effects linked to hospitalisation and
associated immobility . However, falls are typically multi-factorial and occur frequently in the
community setting. This article will consider falls in older people with CKD, exploring the potential
causes of falls along with the falls assessment process and suggested interventions for falls

prevention.

Context-The Why

Worldwide, there is a growing aging population and by 2066 it is predicted that 20.4 million people
over the age of 65 will be living in the UK, making up 26% of the total population (Storey, 2018).
Advanced age brings increasing likelihood of living with multimorbidity, disability and frailty. The
association between increasing age and higher prevalence of CKD stage 3-5 is also a concern, with an
estimated 13.5% of people aged 65-74 and 32.7% of people aged 75 and over being affected (Phe,
2014). This is reflected in the significant percentage of patients accepted for renal replacement
therapy (RRT) aged over 75, ranging from 17% to 45% of patients >75 years on RRT (Walker et al,

2015).

Frailty is conceptually different to aging, disability and multi long-term conditions; it is a recognised
state characterised by an increased vulnerability to external stressors, associated with adverse
health related outcomes (Clegg et al, 2015). Identification of frailty is advocated, not only to provide
individualised and comprehensive assessments but also to improve outcomes. However, as health

and social care costs associated with the older population rise, there is increasing pressure to



respond to demand and reduce the burden to the individual and to society (Kojima G, 2019). This is

of relevance to the care of older people living with both CKD and frailty.

For older people with CKD, frailty is highly prevalent and can predict negative outcomes including all-
cause mortality, all cause hospitalisation and falls (Hurst et al, 2022, Mei et al, 2021). Frailty
assessments have been recommended in the management of people with CKD (Farrington et al,
2017, Voorend et al, 2021), including a comprehensive geriatric assessment (CGA) and individualised
approach to care planning. This provides a holistic assessment of biopsychosocial factors, moving
away from medical focus on a single disease process. The construct of frailty also incorporates the
previously termed ‘geriatric giants’ of older peoples care, now often referred to as frailty syndromes:
‘instability, immobility, iatrogenesis, impaired cognition and incontinence’ (Greenstein L, 2019).
More recently, frailty syndromes have been referred to as the five ‘M’s’: mind, mobility,
medications, multi-complexity and ‘matters most to me’ (Tinetti et al, 2017). Such descriptors
provide a useful aide-memaoir for the assessment of older patients. Falls may be viewed as a frailty
syndrome, as they represent a failure of multiple physiological systems to maintain an upright stance
(Clegg et al, 2013); a fall may be the first indication to consider the need for frailty assessment /

CGA. ‘Falls’ is not a diagnostic category in itself but indicates the need for further assessment and

management.

Falls- The facts

A fall is defined by the National Institute for Health and Care Excellence (NICE) NICE as “an
unintentional or unexpected loss of balance resulting in coming to rest on the floor, the ground, or an
object below knee level’ (Nice, 2013). The effects of falls on older adults are well documented, being
associated with adverse health outcomes such as physical disability, fractures, functional
impairment, increased dependency and increased morbidity and mortality (Yeung et al, 2019). Falls

are also estimated to cost the NHS £2.3 billion per year and account for 250,000 emergency



admissions annually (data from 2013) with one third of people over the age of 65 falling at least

once per year (Nice, 2013).

Fear of falling (FoF) is also highly prevalent in older adults, limiting activity and reducing quality of
life (Schoene et al, 2019); this is not necessarily linked to a history of falls. Interventions may
therefore be required to target falls-related anxiety alongside the other risk factors and identified

causes for falls.

Risk Factors and Causes of Falls in Chronic Kidney Disease

Falls are always multifactorial, resulting from a complex interaction of multiple aspects. Increased
attention is now being paid to falls in people with CKD, in particular those with advanced CKD (ACKD)
or on dialysis. A number of studies and systematic reviews have highlighted the increased falls risk
within this patient group, along with associated outcomes such as fractures (Goto et al, 2020). There
is considerable overlap between risk factors identified in the general population and those
associated with CKD and dialysis, however advanced CKD adds an additional burden of risk.
Individuals with multiple long-term conditions including ACKD may have specific skeletal (renal
osteodystrophy), haematological and endocrine abnormalities increasing the risk of fractures, as
well as vitamin D deficiency, postural hypotension, diabetic neuropathy, sarcopenia, gait

abnormalities and polypharmacy (Papakonstantinopoulou and Sofianos, 2017, Tran et al, 2019).

Conditions such as cardiac arrythmias, epilepsy and benign paroxysmal positional vertigo (BPPV,
sudden intense dizziness with nausea associated with head movement) are all common in older
people (Harper and Wilkinson, 2021) and can also affect people with ACKD, yet may often be
overlooked if a careful history and examination is not undertaken. People receiving haemodialysis
(HD) may additionally present with increased balance dysfunction, potentially due to fluid shifts and

electrolyte imbalances, intradialytic hypotension, prolonged immobilisation, fatigue and decreased



cerebral blood flow following dialysis treatment which may further contribute to falls (Cook et al,
2006, Erken et al, 2016, Lopez-Soto et al, 2015, Magnard et al, 2014, Plantinga et al, 2018, Roberts et
al, 2003, Shen et al, 2017, Sherrington et al, 2019, Zanotto et al, 2020). They may also be particularly
susceptible to vestibular dysfunction due to uraemia, neuropathy, anaemia, electrolyte imbalance,
hypotension, exposure to otoxic medications and the impact of metabolic derangements (Buetti and
Luxon, 2014, Gabr et al, 2019, Jung et al, 2017). One component of frailty, sarcopenia, is particularly
prevalent in people with ACKD, described as ‘a degenerative syndrome mainly characterized by the
atrophy of skeletal muscle, along with the decrease of muscle strength and function’ (Ren et al,
2016). It is known that sarcopenia is related to malnutrition-inflammation-atherosclerosis (MIA)
syndrome and is particularly relevant as it causes weakness, fatigue and ultimately affects function

and mobility (Isoyama et al, 2017, Kamijo et al, 2018).

Another important consideration highlighted in the general population also affecting those with CKD
is the impact of COVID, with many older people being less active due to isolation. A report from
Public Health England on deconditioning also demonstrated that inequalities in physical activity have
persisted, with older people in the most deprived group being more likely to be inactive than those
in the least deprived group in both 2019 and 2020 (Phe). The report predicts that an increased
number of people are now at risk of falls and advocates for a national response to identification of
those at greatest risk. Targeted interventions are to be provided in community settings to improve
activity levels and support initiatives focused on strength and balance to prevent further

deconditioning.

Falls Assessments

Whilst falls risk assessments have become an integral part of a nurse’s role, these often do not
follow a systematic approach to identification of possible causes of falls. A full falls assessment may

help to identify many underlying issues, necessitating a multidisciplinary (MDT) approach to both



prevention and intervention. There are different ways to structure assessments for falls, divided as
either syncopal (loss of consciousness) or non- syncopal (Harper and Wilkinson, 2021). Within that
division, it is useful to consider a categorisation of intrinsic (patient related) or extrinsic
(environmental) factors. One of these factors in isolation is unlikely to lead to a fall, however it is
the presence of multiple factors and the interplay between these which increases the likelihood of
falls (Harper and Wilkinson, 2021). A falls assessment considers each of the potential factors in
order to identify which are relevant, and of these which are potentially reversible or amenable to
targeted intervention. Whilst not all factors can be resolved, small changes to others can have a
positive overall impact. The assessment process is described in Table 1; if the fall occurs in an acute
setting the immediate action will be acute assessment for illness and injury following the A-E

approach.

Table 1

Falls Assessment

History of fall (s)

What were they doing at the time of the fall and prior to this?
Where did the fall happen?

Who was present at the time of the fall?

1. Did they lose consciousness? (TIP: if the patient says they do not know, ask if they could
remember waking up). If yes, how long were they unconscious? (neurological tend to be
prolonged, cardiogenic tend to be short with quick recovery).

2. Could they get up by themselves following the fall? If not how long before they were
upright or assisted?

3. Did they sustain any injuries?

4. How many falls have they had in the past year? Describe each one.




5. Have they experienced any dizziness, particularly on standing? Any vertigo symptoms?
(short episodes may be BPPV), Any chest pain or palpitations? Any other symptoms?

6. Dialysis-specific issues may need to be considered (e.g does it happen more on a dialysis
day i.e post HD), BP and fluid management

7. Speak to family/carers for collateral history if appropriate

Examination

1. Lying and standing BP

2. Physical examination focus on -vision
-cardiac
-muscle strength
-neurology
-peripheral sensation
-feet/footwear

-cognition

Mobility
1. Ask about current mobility: do they use any walking aids, distance walked, fatigue.
2. Home hazards and risks should be assessed.
3. Access to therapists (Occupational Therapy and Physiotherapy)for more detailed

functional and mobility assessments e.g hand grip strength, timed up and go.

Medications
Look at all medications and potential risks either in relation to causing the fall or harm from the

fall e.g. anticoagulation

Nutrition

MUST (Malnutrition universal screening tool) assessments




Access to dietician for more detailed assessments e.g subjective global assessment (SGA)

Investigations:

Depending on history

ECG +/- 24hr or longer monitoring (especially important if unexplained)

Bloods in particular anaemia, infection, malnutrition, bone and thyroid function

Imaging if spinal or arthritis suspected

Dix-Hallpike manoeuvre (diagnostic test often can be performed by GP or specialist vestibular

services) if BPPV suspected

(Bgs, 2015, Harper and Wilkinson, 2021)

For people with ACKD identified as frail, a falls and mobility history should be considered as part of
the CGA in order to identify potential risks, anxieties and more importantly, modifiable interventions
which may prevent falls. Many patients do not report falls to their renal team, viewing it as
unrelated to their renal condition (Young et al, 2019). Table 1 details appropriate assessment,
demonstrating the multidisciplinary nature of possible interventions. Figure 1 provides an example
of the MDT approach to falls assessment and prevention; this is not exhaustive and other MDT

members may be involved, such as podiatry.



Family-encourage
activity, assist with

home hazard reviews

and support with
taking out etc

Pharmacists- full
medication review,
review of asiistance
needed/adherence

Therapy-home
assessment/mobility
assessment, hand grip
strength, sit to stand
exercise programmes

Person with falls/frailty-

involved in discussions
'what matters most'

Dietican- SGA,
additional nutritional
support

Nurse-identify, take
history, discuss with
family, review dialysis
prescription if

appropriate, L+S BP

Medical- full
examination and
appropriate
investigations,
medications review

Figure 1

Interventions and Prevention

Several interventions to prevent falls have been examined in community dwelling older adults.
Multifactorial interventions, where two or more modifiable risk factors specific to the individual are
targeted, have been found to reduce the rate of falls compared with usual care, but have little effect
upon the risk of sustaining one or more falls; sustaining recurrent falls; experiencing a fall that required
hospital admission or that requires medical attention (Hopewell et al, 2020). Multicomponent
interventions, where people receive a fixed combination of two or more fall prevention interventions
irrespective of their individual underlying risk factor profile, have been shown to reduce the rate of
falls and the risk of sustaining one or more falls (Hopewell et al, 2020). The common denominator
within each of these approaches is an exercise component, comprising appropriately dosed,
progressive functional resistance and balance training. A Cochrane review by Sherrington et al. (2019)
indicates that well-designed exercise programmes reduce the rate of falls and the number of people

experiencing falls as a stand-alone intervention in community dwelling older people (Sherrington et



al, 2019). Within the CKD population, a small number of studies have specifically examined the impact
of exercise on falls and falls-related outcomes, primarily in an HD population. Intradialytic cycling may
reduce the incidence of falls, but not fear of falling (Greenwood et al, 2021, Young et al, 2020).
Intradialytic resistance training and intradialytic cycling, combined with ‘interdialytic’ exercise or
nutritional supplementation, appear to improve balance, and reduce falls risk (Bennett et al, 2015,
Frih et al, 2018, Hristea et al, 2016, Nonoyama et al, 2010). The added impact of progressive balance
training, known to be a key part of effective exercise programmes in the general older population, has

received far less attention (Frih et al, 2018, Sherrington et al, 2019).

Overall, people with CKD who have fallen, or are at risk of falling, are likely to benefit from the
exercise-based falls prevention programmes that are widely available to older people within the
general population. It is incumbent upon kidney care professionals to promote appropriate physical
activity as a preventative measure amongst those at risk, and to refer to falls prevention programmes.
The kidney team should also be ready to address the barriers that this patient group can experience
when accessing such services. These include scheduling clashes with dialysis and perceived
unsuitability amongst programme providers (Young et al, 2019). Emphasising that exercise-based falls
prevention programmes can maintain independence and build social connections may also be an
effective method of responding to the commonly held belief amongst people with CKD that falls are
an unavoidable consequence of ageing and dialysis treatment (Gardiner et al, 2017, Mcinnes and
Askie, 2004, Mcmahon et al, 2011, Young et al, 2019).

Accessing services outside of the ‘kidney team’ may be required and appropriate but the default
position should not be to direct individuals who have fallen to these services without first undertaking
a full assessment. Once an assessment has been undertaken appropriate interventions can then be

recommended.
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Summary

This article has provided an overview of the risks associated with falls in older people with CKD,
highlighting the importance of a detailed, systematic MDT assessment process to implement
targeted falls prevention measures. Health care professionals working in kidney care have
opportunities to assess and intervene to prevent further harm from falls. Ensuring that identification
of those at risk is an integral component of the care we provide and will have long-term benefits to

our vulnerable cohort of patients.

Summary Points

Regularly and proactively take all opportunities to ask key questions regarding falls

history and risk factors

e Undertake detailed falls assessments when risk factors are identified, utilising the
skills of the multidisciplinary team

e Consider need for appropriate targeted interventions, including encouraging physical
activity to promote strength and balance

e When providing information to individuals at risk or who have fallen, emphasising

independence is likely to be better received than focusing upon falls prevention.

Reflective Questions

1. What have you learned from this review?
2. How might you change or consider changes in your practice?
3. Using a case study from your practice of someone you know who has suffered from a fall,

what additional information or plan would you change now?
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4. Consider the risk factors described and how you might identify people you come into
contact within practice and what key information you need to consider for interventions

that may help.

References

Ending PJ paralysis. https://www.dbth.nhs.uk/ending-pj-paralysis-every-day-rehab/.

Get up Get Dressed Keep Moving. https://www.hse.ie/eng/services/list/4/olderpeople/get-up-get-
dressed-get-moving/.

Bennett, P. N., Fraser, S., Barnard, R., Haines, T., Ockerby, C., Street, M., Wang, W. C. & Daly, R.
2015. Effects of an intradialytic resistance training programme on physical function: a
prospective stepped-wedge randomized controlled trial. Nephrology Dialysis
Transplantation, 31, 1302-1309.

Bgs 2015. Comprehensive Geriatric Assessment Toolkit for Primary Care Practitioners. British
Geriatric Society.

Buetti, B. & Luxon, L. M. 2014. Vestibular involvement in peripheral neuropathy: a review.
International journal of audiology.

Clegg, A., Rogers, L. & Young, J. 2015. Diagnostic test accuracy of simple instruments for identifying
frailty in community-dwelling older people: a systematic review. Age Ageing, 44, 148-52.

Clegg, A., Young, J., lliffe, S., Rikkert, M. O. & Rockwood, K. 2013. Frailty in elderly people. The
Lancet, 381, 752-762.

Cook, W. L., Tomlinson, G., Donaldson, M., Markowitz, S. N., Naglie, G., Sobolev, B. & Jassal, S. V.
2006. Falls and fall-related injuries in older dialysis patients. Clinical journal of the American
Society of Nephrology : CJASN, 1, 1197-1204.

Erken, E., Ozelsancak, R., Sahin, S., Yilmaz, E. E., Torun, D., Leblebici, B., Kuyucu, Y. E. & Sezer, S.
2016. The effect of hemodialysis on balance measurements and risk of fall. International
Urology and Nephrology, 48, 1705-1711.

Farrington, K., Covic, A., Nistor, I., Aucella, F., Clyne, N., De Vos, L., Findlay, A., Fouque, D., Grodzicki,
T., lyasere, 0., Jager, K. J., Joosten, H., Macias, J. F., Mooney, A., Nagler, E., Nitsch, D., Taal,
M., Tattersall, J., Stryckers, M., Van Asselt, D., Van Den Noortgate, N., Van Der Veer, S. & Van
Biesen, W. 2017. Clinical Practice Guideline on management of older patients with chronic
kidney disease stage 3b or higher (eGFR<45 mL/min/1.73 m2): a summary document from
the European Renal Best Practice Group. Nephrol Dial Transplant, 32, 9-16.

Frih, B., Mkacher, W., Jaafar, H., Frih, A, Ben Salah, Z., El May, M. & Hammami, M. 2018. Specific
balance training included in an endurance-resistance exercise program improves postural
balance in elderly patients undergoing haemodialysis. Disability and Rehabilitation, 40, 784-
790.

Gabr, T. A, Kotait, M. A. & Okda, H. I. 2019. Audiovestibular functions in chronic kidney disease in
relation to haemodialysis. The Journal of Laryngology & Otology, 133, 592-599.

Gardiner, S. a.-0., Glogowska, M., Stoddart, C., Pendlebury, S., Lasserson, D. & Jackson, D. 2017.
Older people's experiences of falling and perceived risk of falls in the community: A narrative
synthesis of qualitative research. LID - 10.1111/0pn.12151 [doi]. International journal of
older people nursing.

12


https://www.dbth.nhs.uk/ending-pj-paralysis-every-day-rehab/
https://www.hse.ie/eng/services/list/4/olderpeople/get-up-get-dressed-get-moving/
https://www.hse.ie/eng/services/list/4/olderpeople/get-up-get-dressed-get-moving/

Goto, N. A., Weststrate, A. C. G., Oosterlaan, F. M., Verhaar, M. C., Willems, H. C., Emmelot-Vonk, M.
H. & Hamaker, M. E. 2020. The association between chronic kidney disease, falls, and
fractures: a systematic review and meta-analysis. Osteoporosis International, 31, 13-29.

Greenstein L, A. A,, Tippimg B 2019. Treating complexity in the older adult-the role of the geriatric
giants. South African Family Practice, 61, 10-14.

Greenwood, S. A., Koufaki, P., Macdonald, J. H., Bhandari, S., Burton, J. O., Dasgupta, I., Farrington,
K., Ford, 1., Kalra, P. A,, Kean, S., Kumwenda, M., Macdougall, I. C., Messow, C.-M., Mitra, S.,
Reid, C., Smith, A. C., Taal, M. W., Thomson, P. C., Wheeler, D. C., White, C., Yaqoob, M. &
Mercer, T. H. 2021. Randomized Trial—PrEscription of intraDialytic exercise to improve
quAlity of Life in Patients Receiving Hemodialysis. Kidney International Reports, 6, 2159-
2170.

Harper, A. & Wilkinson, I. 2021. Falls in older adults: causes, assessment and management. Medicine,
49, 32-37.

Hopewell, S. a.-0., Copsey, B., Nicolson, P., Adedire, B., Boniface, G. & Lamb, S. 2020. Multifactorial
interventions for preventing falls in older people living in the community: a systematic
review and meta-analysis of 41 trials and almost 20 000 participants. British journal of sports
medicine.

Hristea, D., Deschamps, T., Paris, A., Lefrancois, G., Collet, V., Savoiu, C., Ozenne, S., Coupel, S.,
Testa, A. & Magnard, J. 2016. Combining intra-dialytic exercise and nutritional
supplementation in malnourished older haemodialysis patients: Towards better quality of
life and autonomy. Nephrology, 21, 785-790.

Hurst, H., Young, H. M. L., Nixon, A. C., Ormandy, P. & Brettle, A. 2022. Outcomes and care priorities
for older people living with frailty and advanced chronic kidney disease: a multi-professional
scoping review. Age and Ageing, 51.

Isoyama, N., Fujii, Z., Lindholm, B., Uchiyama, K. & Matsuyama, H. 2017. Reduced muscle strength
associates with higher risk of mortality compared with reduced muscle mass in asian
sarcopenic hemodialysis patients. Nephrology Dialysis Transplantation, 32.

Jung, D.J, Lee, K. Y., Do, J. Y. & Kang, S. H. 2017. Chronic kidney disease as a risk factor for vestibular
dysfunction. Postgraduate Medicine.

Kamijo, Y., Kanda, E., Ishibashi, Y. & Yoshida, M. 2018. Sarcopemia and frailty in PD: Impact on
mortality, malnutrition and inflammation. Perit Dial Int.

Kojima G, L. A, lliffe S 2019. Frailty syndrome: implications and challenges for health care policy. Risk
Manag Healthc Policy, 12, 23-30.

Lépez-Soto, P. J., De Giorgi, A., Senno, E., Tiseo, R., Ferraresi, A., Canella, C., Rodriguez-Borrego, M.
A., Manfredini, R. & Fabbian, F. 2015. Renal disease and accidental falls: a review of
published evidence. BMC Nephrology, 16, 176.

Magnard, J., Hristea, D., Lefrancois, G., Testa, A., Paris, A. & Deschamps, T. 2014. Implicit postural
control strategies in older hemodialysis patients: An objective hallmark feature for clinical
balance assessment. Gait & Posture, 40, 723-726.

Mcinnes, E. & Askie, L. 2004. Evidence review on older people's views and experiences of falls
prevention strategies. Worldviews on evidence based nursing, 1, 20-37.

Mcmahon, S., Talley, K. M. & Wyman, J. F. 2011. Older people's perspectives on fall risk and fall
prevention programs: a literature review. International journal of older people nursing, 6,
289-298.

Mei, F., Gao, Q., Chen, F., Zhao, L., Shang, Y., Hu, K., Zhang, W., Zhao, B. & Ma, B. 2021. Frailty as a
Predictor of Negative Health Outcomes in Chronic Kidney Disease: A Systematic Review and
Meta-Analysis. Journal of the American Medical Directors Association, 22, 535-543.e7.

Nice 2013. Falls in older people: assessing risk and prevention. NICE Clinical Guideline (CG161).

Nonoyama, M. L., Brooks, D., Ponikvar, A., Jassal, S. V., Kontos, P., Devins, G. M., Spanjevic, L., Heck,
C., Laprade, J. & Naglie, G. 2010. Exercise program to enhance physical performance and

13



quality of life of older hemodialysis patients: a feasibility study. International Urology and
Nephrology, 42, 1125-1130.

Papakonstantinopoulou, K. & Sofianos, |. 2017. Risk of falls in chronic kidney disease. J Frailty
Sarcopenia Falls, 2, 33-38.

Phe Wider impacts of COVID-19 on physical activity, deconditioning and falls in older adults.
https://www.gov.uk/qovernment/publications/covid-19-wider-impacts-on-people-aged-65-
and-over

Phe 2014. Chronic kidney disease prevalence model.
https://assets.publishing.service.qov.uk/qgovernment/uploads/system/uploads/attachment
data/file/612303/ChronickidneydiseaseCKDprevalencemodelbriefing.

Plantinga, L. a.-0., Lynch, R. J., Patzer, R. E., Pastan, S. O. & Bowling, C. B. 2018. Association of
Serious Fall Injuries among United States End Stage Kidney Disease Patients with Access to
Kidney Transplantation. CJASN, 13, 628-637.

Ren, H., Gong, D., Jia, F., Xu, B. & Liu, Z. 2016. Sarcopenia in patients undergoing maintenance
hemodialysis: incidence rate, risk factors and its effect on survival risk. Renal Failure, 38,
364-371.

Roberts, R. G., Anne Kenny, R. & Brierley, E. J. 2003. Are elderly haemodialysis patients at risk of falls
and postural hypotension? International Urology and Nephrology, 35, 415-421.

Schoene, D., Heller, C., Aung, Y. N, Sieber, C. C., Kemmler, W. & Freiberger, E. 2019. A systematic
review on the influence of fear of falling on quality of life in older people: is there a role for
falls? Clin Intervention Aging, 14, 701-719.

Shen, Z., Ruan, Q., Yu, Z. & Sun, Z. 2017. Chronic kidney disease-related physical frailty and cognitive
impairment: a systemic review. Geriatrics and Gerontology International, 17, 529-544.

Sherrington, C., Fairhall Nj Fau - Wallbank, G. K., Wallbank Gk Fau - Tiedemann, A., Tiedemann a Fau
- Michaleff, Z. A., Michaleff Za Fau - Howard, K., Howard K Fau - Clemson, L., Clemson L Fau -
Hopewell, S., Hopewell S Fau - Lamb, S. E. & Lamb, S. E. 2019. Exercise for preventing falls in
older people living in the community. Cochrane Database Syst Rev, 1(1).

Storey, A. 2018. Living longer-how our population is changing and why it matters.
https://www.ons.qov.uk/releases/livinglongerhowourpopulationischangingandwhyitmatters

Tinetti, M., Huang, A. a.-O. & Molnar, F. 2017. The Geriatrics 5M's: A New Way of Communicating
What We Do. J Am Geriatr Soc, 65.

Tran, J., Ayers, E., Verghese, J. & Abramowitz, M. K. 2019. Gait Abnormalities and the Risk of Falls in
CKD. Clinical Journal of the American Society of Nephrology, 14, 983-993.

Voorend, C. a.-0., Joosten, H., Berkhout-Byrne, N. C., Diepenbroek, A., Franssen, C. a.-0., Bos, W. a.-
0., Van Buren, M. a.-0. & Mooijaart, S. a.-0. 2021. Design of a consensus-based geriatric
assessment tailored for older chronic kidney disease patients: results of a pragmatic
approach. LID - 10.1007/s41999-021-00498-0 [doi].

Walker, S. R, Brar, R., Eng, F., Komenda, P., Rigatto, C., Prasad, B., Bohm, C. J., Storsley, L. J. & Tangri,
N. 2015. Frailty and physical function in chronic kidney disease: the CanFIT study. Canadian
Journal of Kidney Health and Disease, 2, 32.

Yeung, S. S. Y., Reijnierse, E. M., Pham, V. K., Trappenburg, M. C., Lim, W. K., Meskers, C. G. M. &
Maier, A. B. 2019. Sarcopenia and its association with falls and fractures in older adults: A
systematic review and meta-analysis. Journal of Cachexia, Sarcopenia and Muscle, 10, 485-
500.

Young, H. M. L., Eborall, H. C., Conroy, S., Sharlene, G., Willund, K., Singh, S. J., Smith, A. C. & Burton,
J. 0. 2019. Living with frailty and falls: a qualitative study exploring the experiences of
patients with end-stage renal disease receiving haemodialysis. Physiotherapy (United
Kingdom), 105, e28-e29.

Young, H. M. L., March, D. S., Highton, P. J., Graham-Brown, M. P. M., Churchward, D. C., Grantham,
C., Goodliffe, S., Jones, W., Cheung, M.-M., Greenwood, S. A., Eborall, H. C., Conroy, S.,

14


https://www.gov.uk/government/publications/covid-19-wider-impacts-on-people-aged-65-and-over
https://www.gov.uk/government/publications/covid-19-wider-impacts-on-people-aged-65-and-over
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/612303/ChronickidneydiseaseCKDprevalencemodelbriefing
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/612303/ChronickidneydiseaseCKDprevalencemodelbriefing
https://www.ons.gov.uk/releases/livinglongerhowourpopulationischangingandwhyitmatters
https://www.ons.gov.uk/releases/livinglongerhowourpopulationischangingandwhyitmatters

Singh, S. J., Smith, A. C. & Burton, J. O. 2020. Exercise for people living with frailty and
receiving haemodialysis: a mixed-methods randomised controlled feasibility study. BMJ
Open, 10, e041227.

Zanotto, T., Mercer, T. H., Van Der Linden, M. L., Rush, R., Traynor, J. P., Petrie, C. J., Doyle, A,,
Chalmers, K., Allan, N., Shilliday, I. & Koufaki, P. 2020. The relative importance of frailty,
physical and cardiovascular function as exercise-modifiable predictors of falls in
haemodialysis patients: a prospective cohort study. BMC Nephrology, 21, 99.

15



