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Abstract. Background: Increasing numbers of seniors are starting renal replacement therapy. Many may
experience a loss of functional independence including mobility impairment. Seniors on dialysis commonly
have multiple comorbidities that are associated with an increased risk for falls in the general population.
Falls lead to serious injury, loss of independence, hospitalization and institutionalization. Despite such
morbidity, little attention has been directed toward this marker of frailty in the dialysis population. In this
brief preliminary report, we set out to determine the prevalence of falls among seniors on dialysis. Methods:
A cross-sectional interview based survey was used to determine one year fall prevalence in patients aged
65 years and older receiving in center hemodialysis therapy. Results: A total of 135 ambulatory seniors were
interviewed. Thirty-seven (27%) people reported having fallen in the past 12 months. An additional
21(16%) reported a fall prior to the past year. Four percent recalled a fall associated fracture or head injury
requiring treatment. Conclusions: Falls are very common amongst seniors on hemodialysis. Further pro-
spective study of the incidence and risk factors for falls in this population is needed to allow targeted
interventions.
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Introduction

Each year, one third of seniors aged 65 and over
who live in the community have a fall; half of this
group sustain repeat events [1–3]. Consequences of
falls are considerable. Unintentional injury is the
fifth leading cause of death in the US and in the
elderly, most often results from falls [4]. Although
serious injury, such as fracture, results from a
small proportion of falls (5%), the health care
burden remains high [3]. The annual cost of pro-
viding care for fall related fractures alone in the
United States exceeds $US11 billions [5]. Other
consequences include the fear of falling syndrome
with subsequent activity restriction, as well as de-
creased quality of life, functional decline and in-
creased institutionalization [6, 7]. Falls are
common and represent a marker of underlying
frailty and functional dependence thus highlighting

the need for comprehensive evaluation of under-
lying causes.

There are numerous well established risk fac-
tors for falls [3]. Seniors on dialysis have many of
the characteristics found to increase fall risk in
community dwelling elderly. In addition to poly-
pharmacy, these include diabetes, peripheral neu-
ropathy, autonomic dysfunction, vascular disease,
depression, cognitive impairment, and sleep dis-
orders [8–10]. Other characteristics such as marked
fluid, electrolyte and weight shifts during dialysis
therapy may represent unique risk factors in dial-
ysis patients who are prone to dizziness, hypoten-
sion and arrhythmias in the post-dialysis period.
Elderly patients may have increased vulnerability
to postural instability due to abnormalities in
autonomic function and vascular tone which limit
their reserves for adjusting to the rapid changes
occurring during dialysis therapy [11].
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As the population with kidney disease grows,
demand for dialysis therapy is dramatically
increasing, especially amongst the elderly: 50% of
patients starting renal replacement therapy in
Canada are over 65 years of age, representing the
fastest growing age group starting dialysis [12].
Persons with chronic kidney disease have many
co-morbidities, are maintained on multiple medi-
cations, and have increased rates of functional
dependence [13]. Physical activity levels are also
decreased compared to sedentary healthy peers
such that the capabilities of more than 40% of
patients are limited to self-care [13, 14]. Decreased
levels of physical functioning are associated with
increased hospital admissions, institutionalization,
and greater need for health care services [15, 16].

It is suspected that falls are an under-recog-
nized and preventable cause of excess morbidity in
the elderly on dialysis. However, falls have
received little recognition despite the evidence of
high rates of their consequences: Hip fracture rates
for US dialysis patients are four times higher than
that seen in age and sex matched peers in the
general population and increasing age magnifies
this risk [17–19]. As there is currently little infor-
mation about the burden of falls in the elderly on
dialysis, we aimed to determine the prevalence of
falls in persons 65 years and over on maintenance
hemodialysis.

Subjects and methods

This cross-sectional survey was conducted in April
2002 in two in center hemodialysis units of a large
teaching hospital in Toronto. Potential subjects
were identified from the unit rosters, which are
updated on a monthly basis. Persons were eligible
if they were age 65 years or over, ambulatory (with
or without assistance), were not currently inpa-
tients, and spoke English or another language for
which English translation was available. Subjects
were asked if they had fallen to the ground or
other lower level in the past 12 months regardless
of whether they had been injured [20]. Further
details of any complications were not sought,
however any volunteered information was re-
corded. Wilcoxon rank sum and Chi squared tests
were used to test for differences in age and sex
between fallers and those who did not report falls

in the past 12 months. Age was analysed as both a
continuous and a categorical variable (subjects
aged 65–79 years and 80+ years were evaluated
separately) in order to examine for potential dif-
ferences in fall prevalence.

Results

Persons 65 years and over comprised 45% of the
dialysis population in the two units and the
majority (92%) received dialysis therapy three
times per week. Of these 166 persons, 95 (59%)
were male and the mean age was 75.0±6.3 years
(range: 65–93 years). Thirty-one potential subjects
were excluded for the following reasons: language
barrier (22), hospitalization (4), having transferred
to another site (2), transplantation (1), having
deceased during the survey period (1), or with-
drawal from dialysis (1).

The remaining 135 had a mean age of
74.9±6.2 years (range: 65–93 years) and 61%
were male. Thirty-seven persons (27%) reported
having fallen in the past 12 months and an addi-
tional 21 (16%) reported having fallen prior to
that time, but not in the preceding 12-month per-
iod. Six patients (4%) volunteered that they had
sustained a fracture or head injury as a result of
the fall. One of the four inpatients, that were not
included in the analysis, had been admitted for
treatment of a hip fracture.

Those who reported a fall in the past
12 months were not significantly older than those
who reported no falls (p=0.32) and there was no
significant difference in fall prevalence when the
‘young-old’ (persons aged 65–79) were compared
with the ‘old–old’ age groups (aged 80 and older)
(p=0.90). Although it appeared women were more
likely to have reported a fall this did not reach
statistical significance (45.9% of fallers were wo-
men compared 35.7% of those reporting no falls,
p=0.28).

Discussion

In this survey, more than one quarter of commu-
nity dwelling ambulatory seniors aged 65–93 years
of age on hemodialysis reported a fall in the past
12 months; a finding similar to the reported
prevalence in community dwelling seniors without
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chronic kidney disease [1–3]. The true prevalence
of falls in this group of elderly hemodialysis pa-
tients is likely to have been higher. Fall ascer-
tainment relies on self-reporting and can be subject
to inaccuracies in recall. Previous work, using a
similar definition of falls, demonstrated that
seniors underestimate events by 13% over a
12 month period, and by more than 30% over
shorter periods of recall [21]. Recall of injurious
falls appears to be worse. From Cummings and
colleagues’ experience, those who sustained inju-
rious falls over prospective follow up were less
likely to recall their falls: Up to half did not recall
a fall within the past three months and 40% did
not recall injurious falls [21].

In this study, those fell were similar in age and
gender to those who did not fall in the past year.
Other risk factors and markers of frailty should
be sought in this population in order to identify
and target those at highest risk who may be likely
to benefit from fall prevention interventions. We
conclude that falls are relatively common in
seniors on dialysis and that further work to
prospectively measure both falls and their risk
factors in this population will be useful in
directing efforts at fall prevention. Until kidney
disease-specific information is available, recom-
mendations on fall risk assessment and interven-
tions from current guidelines for the general
elderly population may help direct clinical
decision making [22].
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