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Individuals aged over 70 years at the time of starting dialysis have 
a varied and often challenging existence on dialysis. Canadian 
data suggest those starting dialysis between the ages of 75 and 
79 years will have an average life expectancy of 3.2 years, while 
based on US data, patients can expect an average life expectancy 
of 25 months. A substantial proportion of these patients will, 
however, experience transient or permanent loss of personal 
independence within the first few months to years on dialysis. 
Preliminary data from patients recently started on peritoneal 
dialysis (PD) suggest patients and families adapt, but that the 
adaptation often involves limiting activities and altering the 
social role the patient has within the family. As data emerge, 
it will be possible to hypothesize whether this adaptation is 
beneficial in the long term, or whether these adaptations are 
permissive, allowing the patient to play a sick role leading to an 
accelerated transition to frailty and possibly death. Future research 
will hopefully inform us whether the functional dependency can 
be identified early and whether it is preventable. In the interim, 
repair rather than prevention is possible through rehabilitation. 
We therefore advocate that programs providing PD care consider 
the integration of protocols whereby patients may undergo for-
mal evaluation to identify those who would benefit from walking 
or personal care aids, rehabilitation interventions, and, when  
needed, personal support.
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Individuals aged over 70 years at the time of starting 
dialysis have a varied and often challenging existence 

on dialysis. Canadian data suggest those starting dialysis 
between the ages of 75 and 79 years will have an average 
life expectancy of 3.2 years (1), while based on US data, 
patients can expect an average life expectancy of 25 months 
(2,3). A substantial proportion of these patients will, 
however, experience transient or permanent loss of per-
sonal independence within the first few months to years on  
dialysis (4–7).

FUNCTIONAL STATUS AND FALL RISK IN THE PERITONEAL 
DIALYSIS POPULATION

Patients established on peritoneal dialysis (PD) appear 
to be at similar risk of all geriatric syndromes to that of 
hemodialysis (HD) patients. Cognitive dysfunction appears 
equally common and severe as in the HD population, as does 
functional decline (8,9). Functional decline may manifest in 
multiple ways. In the early stages, patients experience dif-
ficulty with household tasks such as housekeeping, grocery 
shopping, or preparing meals. As the decline progresses, 
they (or family members) report increasing difficulty with 
completing routine daily personal hygiene tasks such as bath-
ing, brushing teeth, or dressing. Patients with chronic kidney 
disease (CKD) appear to have a higher burden of functional 
decline than those with either no disease or other forms of 
chronic disease. The population maintained on chronic PD is 
no different. In a small single-center study of patients aged 
65 years and older established on PD, only 11% of patients 
reported being fully independent in all activities of daily liv-
ing. Of those with some form of dependence, many had only 
mild impairments; however, 64% had limitations affecting 
personal care (9). The presence of functional limitations does 
not appear to deter from the use of PD as a dialysis modal-
ity (10), particularly as assisted PD is increasingly available, 
but it may impact on quality of life and lead to high levels of 
caregiver stress (11,12). Perhaps more concerning is that the 
fall risk in the older PD population is estimated at 1.7 falls per 
patient-year, with more than 50% of patients experiencing 
one or more falls (13). Accidental falls do not often result in 
injury or the need for hospitalization, but their occurrence 
alone is predictive of increased mortality risk, likely due to 
the associated frailty (13).

 
COMPREHENSIVE GERIATRIC ASSESSMENT

Comprehensive geriatric assessment (CGA) is a term used 
to describe the formal evaluation of patients using a ‘geriatric 
lens’ (Figure 1). The assessment is often conducted over several 
visits, in the home and the clinic, by a variety of health-care 
professionals such as nursing, physiotherapy, occupational 
therapy and social work. Evaluation includes a detailed 
medical history including treatment targets; assessment of 
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the home environment and social support structure (includ-
ing both how these are impacted by those symptoms that may 
be poorly controlled and how the environment itself influ-
ences a patient’s ability to manage their medical conditions); 
functional history; and an assessment of personal values and 
lifestyle preferences. This information is then coupled with 
a full assessment of strength, sensory function, balance, 
cognition, depression, nutrition, and communication skills 
and used to identify potential areas of concern (14). A variety 
of tools used to evaluate patients are available (15), many 
of which have been well validated. As each has advantages 
and disadvantages, the choice of tools should be left to the 
individual units/clinicians. One particularly useful, and easy, 
method that can be used to follow a patient over time is to 
sequentially assess their ‘life-space mobility’ (16). The life-
space mobility tool, in essence, captures how far the patient 
moves around in their day-to-day functioning (ranging from 
their sleeping accommodation to travel outside of their city) 
and how frequently they do so. Changes in life-space mobility 
have been shown to be predictive of poorer health outcomes, 
with a more rapid deterioration seen with worsening levels of 
renal disease (17).

A key component of CGA is the medical assessment. The 
physician is responsible for evaluating the burden of symp-
toms and prioritizing the medical conditions based on the 
life expectancy and the patients’ values. The detailed history 
includes medical conditions often overlooked by specialists as 
coincidental such as cataract, or osteoarthritis, to allow for 
a more holistic approach for the individual. For example, if a 
patient has prioritized symptom control and quality of life over 

longevity, the physician may chose to prioritize treatment of 
osteoarthritis (use of a non-steroidal anti-inflammatory drug 
transiently) over cardio-preventative measures (avoidance of 
any non-steroidal anti-inflammatory drug). 

Patients with complex multimorbidity and functional 
dependency are often seen by a number of specialists and 
are therefore at risk of polypharmacy (18). A key component 
of the medical assessment, done if possible in collaboration 
with a trained pharmacist, is to evaluate each medication  
and its need, placing a particularly high emphasis on the  
immediate benefits vs long-term benefits; the impact of subtle 
or ‘unimportant’ side effects such as constipation or dizziness; 
as well as considering any potential negative effects on other 
medical conditions. Multidisciplinary healthcare workers use 
the findings of the CGA to create a care plan that maximizes 
the functional and/or cognitive abilities of older individuals 
and provide support for the areas that are deficient, thus 
allowing them to remain in their home setting as long as  
possible (19). 

WHAT IS GERIATRIC REHABILITATION?

One definition used for rehabilitation is a “process by which 
form and function are restored following injury or illness, such 
that life can be lived to the fullest capacity compatible with 
the degree of abilities and disabilities” (20). The definition has 
2 important features: first, it emphasizes that restoration of 
function is likely to occur only in those with a recent loss of 
function and, secondly, that rehabilitation involves a process 
through which patients regain function through both learning 

Figure 1 — Selected components of the Comprehensive Geriatric Assessment.
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or re-learning new skills and adaptation of skills or assistive 
devices to minimize the impact of the new disability. 

Interdisciplinary team care is an essential part of geriatric 
rehabilitation. Team members include nurses, occupational 
therapists, physiotherapists, physicians, psychologists, phar-
macists, social workers, and speech therapists. Through daily 
interactions, particularly with the nurses, patients gradually 
learn to assume self-care responsibilities outside of their ther-
apy sessions. Rehabilitation may be performed in the home, as 
an outpatient or as an inpatient, depending on resources and 
patient needs. In an ideal setting, dialysis units could provide 
services that would allow for integrated physical rehabilitation 
and PD support and (where necessary) retraining.

 
THE EVIDENCE FOR REHABILITATION IN DIALYSIS CARE

Although a number of published reports have used rehabili-
tation in their dialysis units, most have focused on patients 
undergoing HD (21–24). To our knowledge, no reports describe 
rehabilitation outcomes in the PD population.  Geriatric 
renal rehabilitation has not been widely incorporated into 
routine dialysis care and, in many cases, is available only 
on a case-by-case basis. Published results suggest variable 
outcomes, as measured by the proportion of patients return-
ing home, with anywhere between 20% to 100% of patients 
returning to their previous home environment (25–32). In 

the largest and most recent report, approximately 70% of 
patients undergoing rehabilitation while also undergoing 
chronic HD returned home (Table 1) (32,33). At the time of 
admission, patients had a significant burden of comorbidity 
and high levels of functional dependence. In our unit, HD is 
offered on-site, on a daily dialysis schedule. Staffing levels 
have been increased in both the dialysis suite and on the ward 
to accommodate the higher burden of comorbidity and higher  
dependency levels (32). 

THE NEPHROLOGIST’S ROLE IN DIALYSIS-RELATED 
GERIATRIC REHABILITATION

Ideally nephrologists should play a large role in identifying 
patients who could benefit from rehabilitation. However, as few 
nephrologists receive training in rehabilitation medicine (and 
there is scant literature about screening or referral protocols), 
this can be challenging. A practical first step is to introduce 
using the CGA at predetermined times such as dialysis initia-
tion, hospitalization, after an accidental fall(s), or if there is 
a change in social status (e.g. changing residence or the death 
of a caregiver or key family member). Nephrologists also play 
an important role in helping the rehabilitation team evalu-
ate and, if necessary, reset health targets for older dialysis 
patients. They have a better understanding of the prognosis 
and natural history of renal disease. Minor fluid shifts can have 

TABLE 1 
Summary of Studies Evaluating Inpatient Rehabilitation in Hemodialysis Patients*

    Mean  Average
 Reference Number Study and patient details age % able to duration
    (years)  return home (days)

 Li (2007) 164   In patient geriatric service with onsite daily dialysis; 84/164  75 68 48.5
   were diabetic. Majority had a high burden of comorbid diseases
   (Charleson Comorbidity Index score = 7.8±2.5). 
   24% patients required transfer to an acute care institution, 
   of whom 40% did not return to rehabilitation. 

 Forrest (2005) 40  Inpatient rehabilitation service. Patients generally young with  62 80.0 12.1
   few medical comorbidities. 
   (Prior medically complicated conditions in 8 patients; 20%) 

 Forrest (2004) 34  Mostly admitted post-procedure. Only 27% were hospitalized  69 72.2 16.0
   before the procedure, others came from home. 

 Frank (2002) 5  Geriatric Inpatient Rehabilitation service. Used Berg Balance  76 20.0 —
   Scores and mobility for functional assessment 

 Garrison (1997) 3  Case series with small sample size. All patients were diabetic;  50 100.0 18.0-34.0
   patients admitted after amputation. 

 Czyrny (1994) 19  Post amputation 59 79.0 27.0

 Cowen (1995) 28  Observational study that reported converted functional  61.5 89.0 17.5
   impairment measure scores (rather than raw data) 

 Greenspun (1986) 4  Post amputation 55.2 n/a 44.2

n/a = not applicable.
* No studies on patients established on peritoneal dialysis were identified. 
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KEY POINTS
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