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Abstract

Background Prevention of falls in the elderly is
a major health care target. There are theoretical
reasons why older dialysis patients may be at high
risk of falls: co-morbidity, medication, and post-
dialysis hypotension, which have not been well
tested. Dialysis patients are also at higher risk of
fracture if they do fall.

Methods We prospectively interviewed all our
centre haemodialysis patients over a 6 month
period to see if they reported falls, syncope, pre-
syncope or dizziness. Routine blood pressure
(BP) and other clinical data were recorded.
Results A total of 78 patients completed the
study. There was a high incidence of all four
symptoms but only falls was age-related. About
38% of patients aged >65 reported 1 or more fall
compared to 4% of younger patients (p < 0.001).
There were no significant differences in pre-dial-
ysis, post-dialysis or standing BP between young
and older patients or between fallers and non-
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fallers although the older patients did have a
greater magnitude in change between pre-dialysis
BP and post-dialysis standing BP.

Conclusions Older haemodialysis patients have
a high incidence of falls. Falls can be prevented by
addressing modifiable risk factors. Whether
existing guidelines are applicable to this specia-
lised population is uncertain. There is a high
incidence of syncope in dialysis patients of all ages
and the cause of this needs further exploration.
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Introduction

Falls prevention is a major target for those in-
volved in the health care of older persons. This is
because falls are common, often preventable and
have major consequences in terms of both mor-
bidity and mortality [1]. There are several reasons
why older dialysis patients may be at particular
high risk of falls including cardiovascular disease,
autonomic neuropathy, myopathy, polypharmacy,
fluid shifts during and after dialysis sessions and
depression [2].

Autonomic nervous system dysfunction has
been documented in patients with end stage
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renal disease [3] and we have previously iden-
tified a high incidence of orthostatic hypoten-
sion in a cohort of dialysis patients aged over
70 years who retrospectively recalled a high
incidence of falls, dizziness and syncope over
the previous year [4]. Patients on haemodialysis
may be at particular risk immediately post-
dialysis as a consequence of the removal of
large volumes of fluid from the intra-vascular
space during dialysis. This may be less well
tolerated in older subjects.

Falls are important because in the non-renal
elderly it has been demonstrated that multi-
disciplinary intervention can reduce the inci-
dence of falls [1] and for renal patients there is
the added incentive that there is a higher frac-
ture incidence [5]. An additional concern is that
not only do falls lead to injury but also psy-
chological and quality of life issues as a conse-
quence of the ‘fear of falling’ syndrome [6]. A
recent study in Canada reports a recalled inci-
dence of falls amongst seniors on dialysis at
least as high as among community-dwelling el-
ders [7]. However retrospective recall studies
may under-estimate the true incidence of falls
by 30-50% [8] and we therefore decided to
prospectively study a cohort of haemodialysis
patients of all ages to determine the incidence
of falls and syncope and to look for any asso-
ciations with routine clinical data.

Subjects and methods

A cohort of 78 hospital haemodialysis patients of
all ages was studied in a single main-centre dial-
ysis unit. Of patients studied, 27 were female, the
mean age was 58 (range 22-82), 32 were aged
>65 years.

A simple falls questionnaire was administered
during each dialysis treatment session over a six-
month period by the patients’ regular dialysis
nurse (Fig. 1).

In addition, routine demographic and clinical
data was collected including pre- and post-dialysis
blood pressure and post-dialysis standing blood
pressure. The questionnaire data was analysed
using Chi squared tests and the clinical data by
one-sample #-test.
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H dialysis Falls Questi ire

Please ask the following 4 questions to your patients during
each dialysis session and record the answers on the diary card
provided.

1. Since your last dialysis session have you felt dizzy at any
time?

2. Have you blacked out, lost consciousness or fainted since
you last had dialysis?

3. Have you felt like you were about to faint?

4. Have you had any falls since your last dialysis session?

Fig. 1 Haemodialysis falls questionnaire

Results

There was a high incidence of all four symptoms
in this patient group but only falls was clearly age
related. Of older patients 38% fell compared to
4% of the younger patients (Fig. 2). We recorded
1.76 falls/patient year in the older group com-
pared to 0.13 falls/patient year in younger pa-
tients. (Older patients are defined as those aged
>65 at the start of the study period). In contrast,
22% of younger patients reported syncope com-
pared to 28% of older patients, while the
respective values for pre-syncope were 48%
young and 50% old and for dizziness 78% in both
groups. The incidence of syncope was 1.51 events/
patient year for older patients and 0.79 events/
patient year for younger patients.

Incidence of falls, syncope and dizziness
90
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falls syncope pre-syncope

Dyounger patients (n=46)
Wolder patients (n=32)

% of patients

o

dizziness

Fig. 2 Percent of older (265) or younger (<65) patients
reporting falls, syncope, pre-syncope or dizziness during
the 6 month period. There was a significantly higher
incidence of falls in the older patients (chi-squared test,
p < 0.001) but not for the other symptoms
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Figure 3 shows that there is a considerable
overlap in symptoms with only a minority at all
ages reporting no symptoms at all.

Routine blood pressure measurements were
examined (pre-dialysis supine and post-dialysis
supine and standing blood pressures). There was
no relationship between any of these blood
pressures and any of the symptoms (Table 1).
There was a trend towards a greater fall in blood
pressure following dialysis in the older patients
and this did reach statistical significance when
comparing the pre-dialysis supine blood pressure
with the post-dialysis standing blood pressure
(Table 2). There was however no significant
blood pressure difference when comparing el-
derly fallers with elderly non-fallers.

There was no difference in either haemoglobin
concentration or numbers of medications when
comparing young with elderly or fallers with non-
fallers.

Discussion

In this 6-month prospective study, 38% of the
older patients fell, 28% experienced syncope and
53% either fell or experienced syncope. Only 4%
of the younger patients fell although 22% re-
ported syncope. There was no relationship be-
tween the incidence of these symptoms and the
routine blood pressures recorded on the unit nor
with haemoglobin concentration or number of
medications.

dizziness and/or

presyncope
n=061
a Falls n =14
Syncope No Symptoms
n=19 ymp

Fig. 3 Venn diagram illustrating the considerable overlap
between symptoms amongst all subjects

We believe that this study demonstrates that it
is easy for the dialysis nurses to collect valuable
information on the incidence of falls and syncope
amongst their patients. This avoids the known
under reporting when patients are asked to ret-
rospectively recall events [8].

Our data does confirm the hypothesis that falls
rates are high in older haemodialysis patients
when compared with figures for community
dwelling elderly [9]. However, there is very little
published data on the incidence of falls or syn-
cope in dialysis patients. In an earlier study in
which we asked patients to recall symptoms over
the previous year, we found that 13/47 patients
aged >70 reported falls and 8/47 syncope [4]. In a
retrospective study of a cohort of patients in
Canada aged >65 37% recalled falls during the
previous 12 month [7].

We have demonstrated a high incidence of falls
and syncope in a group of patients at higher than
normal risk of fracture. Data from the USA not
only shows an increase in the incidence of hip
fracture in dialysis patients compared to the
general population but that these fractures are
sustained at an earlier age among dialysis patients
than in the general population [10]. Fractures and
particularly hip fractures are a major cause of
morbidity and mortality to older patients; it has
been reported that 33% of elderly patients who
sustain a hip fracture die within one year [11] and
in the USA a 2.4 times greater one year mortality
rate after hip fracture for dialysis patients com-
pared to the general population [10].

The collection of data on the incidence of falls
among dialysis patients is important not only be-
cause of the risks from falls already discussed but
because falls represent a preventable health risk.
It has been demonstrated in non-renal elderly
that multi-disciplinary interventions targeted at
particular risk factors can reduce the incidence of
falls [1] and guidelines have been produced for
the prevention of falls in the elderly [12]. How-
ever, it may not be appropriate simply to
extrapolate such guidelines to a specialised pop-
ulation such as older dialysis patients. The data
from which these guidelines were developed is
largely derived from emergency department
attendees with falls and community-dwelling el-
derly and there is published evidence suggesting

@ Springer



278

Int Urol Nephrol (2007) 39:275-279

Table 1 Pre-dialysis supine, post-dialysis supine and post-
dialysis standing blood pressures (means plus standard
deviations are shown in mmHg). There were no significant

differences between any of the blood pressures comparing
young with elderly or elderly fallers with elderly non-
fallers

Pre-dialysis blood
pressure (mmHg)

Post-dialysis blood
pressure (mmHg)

Standing blood
pressure
(post-dialysis)(mmHg)

Young oy %
Elderly L
Elderly falls/syncope %%
Elderly no falls/syncope %%

125 (19) 119 (18)
75 (10) 72 (10)
133 (22) 122 (67)
70 (9) 7 (9)
136 (18) 119 (19)
70 (8) 66 (11)
131 (27) 125 (23)
70 (11) 8 (7

Means are shown with standard deviations in brackets

Table 2 Change in blood pressure. Data shown is the
mean differences between pre-dialysis and post-dialysis
supine blood pressure for the group and between pre-
dialysis supine blood pressure and the post-dialysis
standing blood pressure in mmHg. There is a greater
magnitude of fall in blood pressure for the older patients

although this is only statistically significant when
comparing pre-dialysis systolic BP with post-dialysis
standing systolic BP (p = 0.017). There was no difference
in these values comparing elderly fallers with elderly non-
fallers

Pre-post dialysis change

in blood pressure (mmHg)

Pre-post dialysis
standing change in blood
pressure (mmHg)

Young L2y —((177_';)
Elderly B2, 037

18.5 4 (20.9)
or T 84)
30.8 4 (20.5)
o7 T 9.4)

Means are shown with standard deviation in brackets

that specialised sub-groups of patients will need a
different approach [13]. Older dialysis patients
tend to be frailer and with multiple co-morbidities
compared to healthy elderly and there are dialysis
treatment specific factors, which may be highly
relevant to falls such as post-dialysis postural
hypotension and ‘dry weight’ targets.

The incidence of syncope in a six-month period
is far higher than has been reported for commu-
nity dwellers over a much longer period [14].
People with postural hypotension, vasovagal
syncope, and carotid sinus syndrome can present
with falls, syncope and dizziness and sometimes
all three [15]. The high incidence of all three in
this group suggests cardiovascular problems such
as hypotension may be contributing especially in
older individuals. We know from earlier work
there is a high incidence of postural hypotension
post-dialysis [4]. Fluid shifts precipitating hypo-
tension and postural hypotension are likely to be
a factor in this high incidence of syncopal events
but further work needs to establish this to be so.
Furthermore, syncope can present as falls in older

@ Springer

people [16]. There were 24 syncopal events re-
corded in the older patients although 11 of these
were attributed to one patient. Not all syncopal
events will result in a fall but some do, so our true
falls incidence in the older patients may be
greater than the 1.76 falls/patient year recorded.
It may also be the case that falls is a more precise
symptom than the other three and easier to re-
cord on a patient questionnaire.

There is a need for more detailed investigation
of the cause and modifiable risk factors for both
falls among older dialysis patients and syncope in
all haemodialysis patients. Further research is
needed to establish if the standard practice of
addressing all modifiable risk factors for falling
through a multi-disciplinary approach [12] will
reduce the incidence of falls in older people on
haemodialysis. This research raises more ques-
tions than it can answer. Are patients at particular
risk of falling in the few hours following hae-
modialysis? Is the postural hypotension detected
in earlier studies a significant factor? Is hypoten-
sion occurring at other times? Could postural
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hypotension post-dialysis be moderated? Is
strength and balance impaired and if so would a
tailored exercise programme help prevent falls
and so on? The dialysis unit represents a real
opportunity for these patients. Patients attend the
unit on a regular basis and there is already a
thriving culture of the multi-disciplinary team
approach in dialysis. Perhaps the typical renal
multi-disciplinary team needs some new team
members such as physiotherapists and occupa-
tional therapists with elderly care experience.
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