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¢ Background: Accidental falls are common in the hemodialy-
sis (HD) population. The high fall rate has been attributed to a
combination of aging, kidney disease-related morbidity, and HD
treatment-related hazards. We hypothesized that patients main-
tained on peritoneal dialysis (PD) would have fewer falls than
those on chronic HD. The objective of this study was to compare the
falls risk between cohorts of elderly patients maintained on HD and
PD, using prospective data from a large academic dialysis facility.
¢ Methods: Patients aged 65 years or over on chronicin-hospital
HD and PD at the University Health Network were recruited. Patients
were followed biweekly, and falls occurring within the first year
recorded. Fall risk between the 2 groups was compared using both
crude and adjusted Poisson lognormal random effects modeling.
¢ Results: Out of 258 potential patients, 236 were recruited,
assessed at baseline, and followed biweekly for falls. Of 74 PD
patients, 40 (54%) experienced 86 falls while 76 out of 162 (47%) HD
patients experienced a total of 305 falls (crude fall rate 1.25 vs 1.60
respectively, odds ratio [OR] fallsin PD patients 0.78, 95% confidence
interval [CI] 0.61 - 0.92, p =0.04). After adjustment for differences
in comorbidity, number of medications, and other demographic dif-
ferences, PD patients were no less likely to experience accidental
falls than HD patients (OR 1.63, 95% CI 0.88 - 3.04, p=0.1).

¢ Conclusions: We conclude that accidental falls are equally
common in the PD population and the HD population. These data
argue against post-HD hypotension as the sole contributor to the
high fall risk in the dialysis population.
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Canadian Organ Replacement Register data from 2012 indi-
cate that more than half of the incident dialysis patient
population in Canada are seniors, with a mean age at dialysis
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initiation of 65 and 62.1 years old for hemodialysis (HD) and
peritoneal dialysis (PD), respectively (1). As a result, thereis
agrowinginterestin geriatricissues pertaining to nephrology
and dialysis care.

Falls are a major problem in older patients. In 2004, falls
were the leading cause of overall injury costs in Canada. In
Canadians, seniors over the age of 65 accounted for 84% of
deaths, 59% of hospitalizations, 53% of permanent partial
disability, and 54% of permanent total disability from falls in
2004. This accounted for 46% of direct health care costs and
2.03 billion dollars for falls in 2004 (2,3).

There are numerous risk factors established for falls in
elderly patients (4,5). Seniors on dialysis have risk factors
associated with aging that are similar to community-dwelling
elderly people (6-9). However, patients maintained on dialysis
have additional risk factors attributable to the predisposing
cause of end-stage renal disease, loss of kidney function, as
wellas the dialysis therapyitself (6,8-11). Predisposing causes
of end-stage renal diseaseinclude diabetes, with its microvas-
cularand macrovascular sequelae, peripheralvascular disease,
and hypertension. Loss of kidney function is associated with
anemia and malnutrition, depression, cognitive impairment,
sleep disorders, and cardiovascular disease. Finally, HD therapy
is associated with fluid and electrolyte shifts, hypotension,
and arrhythmias (6,8-12). Given these additional risk factors,
not surprisingly, data from the HD and PD population suggest
a higher rate of falls than that typically seen amongst the
general community-dwelling elderly population (1.2 - 1.8 vs
0.6 - 0.8 falls per patient-year respectively) (5,8-10,13-16).

Falls have been less frequently studied in the PD popula-
tion, but data that are available suggest that the observed
rate and consequences are similar to those seen in HD (12).
However, patients on PD are often more independent, have
lower comorbidity, and are not exposed to HD-specific fall risk
factors, such as rapid fluid shifts. We therefore hypothesized
that patients on PD would have fewer falls, after adjustment
for comorbidity and age differences, than patients maintained
on HD. The objective of this study was to compare the rate of
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falls between cohorts of elderly patients maintained on HD
and PD therapy, using data collected prospectively from a large
academic dialysis facility in Toronto, Canada.

MATERIALS AND METHODS

The study protocol has previously been described in detail
(8,12). Briefly, all end-stage renal disease patients 65 years
and over undergoing chronic dialysis treatment during the
period April 9, 2002, to April 9, 2003, at the University
Health Network were approached to participate in the study.
Peritoneal dialysis and HD patients were concurrently recruited
and followed. Standardized comprehensive geriatric assess-
ments were conducted by a research nurse at baseline (8,12).
Medical history, medication history, dialysis history, and
laboratory history were abstracted from the clinical and elec-
tronic chart records. Patients or caregivers were contacted,
in person or by telephone, at biweekly intervals, and all falls
were recorded prospectively using a standardized protocol. A
fallwas defined as an event which resulted in a person coming
to restinadvertently on the ground or other lower level (17).

Ethics approval was granted by the University Health
Network Research Ethics Board.

Demographic data were summarized using mean and stan-
dard deviation or median and quartiles for continuous variables
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and percentages for categorical data. Data were censored at
death, loss to follow up, and transplantation. Fall risk was
compared between the HD and PD groups using a Poisson
lognormal random effects model. As there was substantial
disparity in the proportion of individuals with > 12 comorbid
conditions between the 2 samples, a second lognormal random
effects model excluding patients with > 12 comorbid conditions
was used in a sensitivity analysis to limit error attributable to
the effect of overdispersion.

RESULTS

In total, 74 PD patients and 162 HD patients agreed to
participate. The 2 populations were generally similar in
baseline demographic characteristics and laboratory values
(Table 1). The HD group were more likely to be diabetic,
had a higher median number of comorbid conditions, and
a slightly longer median dialysis vintage. Despite similar,
or better observed measures of mobility, the PD group had
a higher proportion of self-reported mobility dependence.
Both groups were equally likely to have reported experienc-
ing a fallin the previous year (42% in PD versus 47% in HD).
Hemodialysis patients were followed for falls for a median
of 468 days, while PD patients were followed for a median of
422 days. Over the fall observation period, a total of 87 falls

TABLE 1
Participant Demographics

PD patients HD patients
(n=74) (n=162) Pvalue
Demographics
Age at dialysis initiation (years) 73.249.0 74.7+6.1 NS
Male 55% 57% NS
% incident patients 7% 12% NS
Median dialysis duration in years (range) 1.8 (0-16) 2.3 (0-26)
Comorbidity
Diabetic 32% 45% NS
1-5 comorbidities 32% 6% <0.01
6-7 comorbidities 36% 16% <0.01
8-11 comorbidities 31% 61% <0.01
>12 comorbidities 0% 36% <0.001
Laboratory and BP values
Mean hemoglobin (g/L), n=73 117.9+14.3 117+12 NS
Mean albumin (g/L) 35.1+4.1 3743 0.01
Mean calcium (mmol/L) 2.27£0.21 2.4£0.2 NS
Mean phosphate (mmol/L) 1.37+0.29 1.5+0.4 NS
Mean predialysis systolic BP 13115 144420 0.005
Median change in SBP on standing (quartiles) -9.8 (-14.4t0 4.2) -4.0 (-8.2t02.3) <0.001
Functional status
Dependent for ambulating >50 m (Barthel Index) 53% 30% 0.01
Median TUG time (s) (quartiles) 10.7 (9.1-12.7) 12.7 (11.7-15.3) 0.01
TUG attempted 81% 93%
MMSE cognitive score (/30) 24.345.1 24.5+4.0 0.06

PD = peritoneal dialysis; HD = hemodialysis; NS = not significant; BP = blood pressure; SBP = systolic blood pressure; TUG = timed up-and-go

test; MMSE = Mini-Mental State Examination.

This single copy is for your personal, non-commercial use only.

68

For permission to reprint multiple copies or to order presentation-ready

copies for distribution, contact Multimed Inc. at marketing@multi-med.com



PDI JANUARY 2016 - VOL. 36, NO. 1

occurred in 40 (54%) PD patients and 305 falls occurred in
76 (47%) HD patients (Figure 1). Factors predictive of falls,
across both HD and PD modalities, included male sex and
comorbidity (Table 2). In the PD group, those on continuous
ambulatory PD were more likely to experience > 1 fall than
those on continuous cycler PD (61% versus 43%). In unad-
justed analysis using a Poisson lognormal random effects
model, patients on HD experienced a small non-statistically
significant decreasein the risk of falls compared with patients
on PD (RR0.81, 95% confidence interval [CI] 0.48 - 1.39, p =
0.45). After adjustment for age at dialysis initiation, gender,
comorbidity, medications associated with increased fall risk,
mean arterial pressure, previous falls, visual acuity, and
cognitive status, the HD group did not have a statistically
significantly decreased risk of falls compared with the PD
group (relative risk [RR] 0.61, 95% CI 0.33 - 1.13, p = 0.12)
(Table 2). A sensitivity analysis, after exclusion of patients
with > 12 comorbid conditions (59 HD patients but no PD
patients), did not significantly alter the direction or strength
of the relative fall risk between the 2 groups (RR 0.57,
95% C10.31 - 1.06, p=0.08).
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Figure 1 — Falls rate per person-year according to the number of
comorbid conditions, for in-hospital hemodialysis (IHHD) and peri-
toneal dialysis (PD) patients.

TABLE 2
Multivariable Analysis Comparing Falls in Hemodialysis and
Peritoneal Dialysis Patients

Hazard ratio

(95% CI) Pvalue

Peritoneal dialysis 1.63(0.88-3.04) 0.12
Age at dialysis initiation (per decade) 1.02 (0.98-1.05)  0.42
Male sex 1.75 (1.05-2.89)  0.03
No. of fall risk medications 1.02 (0.87-1.18)  0.84
Mean arterial pressure 0.99 (0.96-1.01)  0.31
No. of comorbidities 1.61 (1.00-2.59)  0.05
>1 reported fallin previous year 2.41 (1.49-3.92) <0.001
Functional Acuity Scale score 1.00(0.98-1.02)  0.82
Mini-Mental State Examination score  1.03 (0.58-1.84)  0.92

CI=confidence interval.

FALL RISK IN DIALYSIS
DISCUSSION

To our knowledge, this is the first study to simultaneously
compare the risk of accidental falls amongst older patients on
PD and HD. Our results build on our previous work showing high
fall rates in patients undergoing chronic PD (12) by explor-
ing whether this increased risk is specific to renal disease or
modality-specific. In this paper we disprove our hypothesis
that patients undergoing PD have lower fall rates than those
maintained on HD. In contrast, we observed an equally high
fall risk that suggests, if anything, that other factors are
contributing to accidental falls in those maintained on PD.

We had hypothesized that PD patients may be less suscep-
tible to falls due to the tendency for better blood pressure
controland less dramatic fluid and electrolyte shifts (18-20).
Therefore our finding of similar fall rates requires further
study and explanation. The observation that PD patients on
continuous ambulatory PD were more likely to fall than those
on continuous cycler PD would seem to support the idea that
those living a more active lifestyle experience an increased
fall risk. However, in our study, the patients reported similar
levels of functional dependence to that seenin the HD popula-
tion (21). Furthermore, we have no clear explanation of the
observation that patients maintained on PD reported requiring
more help with ambulation than those maintained on HD, yet
objectively had a better average gait speed. Current literature
suggests that patients maintained on PD have lower illness
intrusiveness scores (22), suggesting they may have higher
expectations from their lives in terms of activity and lifestyle. If
true, this may place them at higher risk of falls due toincreased
participationin day-to-day leisure activitiesinside and outside
ofthe home. Itis possible that there was a discordance between
true ability and the confidence with which they walked that
may impact the risk of falling; however, in our study, the fall
efficacy scores between HD and PD patients were similar (data
notshown). An alternate explanation is that PD therapy itself
alters fall risk. To this effect, environmental factors, such as
being connected to a cycler machine overnight or having tubing
lying around the bed area, and mechanical factors arising from
changes in the center of gravity due to large volumes of intra-
abdominal fluids warrant further consideration. Patients on PD
may also acquire several unfavorable characteristics that could
decrease well-being and health over time and predispose them
to falls. These include disordered lipid profiles and elevated
glucose levels, ultrafiltration failure and the development of
high transport permeability, all of which may collectively result
in malnutrition, hypertension, fluid overload, and cardiovas-
cular impairment (20,23-27).

The greatest strength of this studyis the fact that data were
collected simultaneously, using an identical protocol, in both
PD and HD patients, allowing for optimal comparisons across
the 2 populations. In addition, we chose to use biweekly patient
interviews to capture falls around the time they occurred.
While many studies use mail-in fall calendars on a weekly or
monthly basis to reduce recall bias, we were able to reduce
error from both cognitive and visual disturbances by having
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the study nurseinterview patientsin person, as well as getting
additional supporting data from the nurses and health care
teams. This limited underreporting and misclassification of
falls attributable to recall bias. However, several limitations
also exist. Patients were recruited from a single center, in a
study that started several years ago, reducing the generaliz-
ability of the results. A second limitation is the relatively small
sample size, resulting in poor estimation of fall-related injury
rates. The data presented, however, suggest that this would
resultin a bias leading to an inability to identify a risk of falls
associated with PD, but argue against any increased risk of
falls in the HD population.

Fallsin the elderly population are associated with increased
hospitalization, need for long-term care, and mortality
(4,8,12,16,28). Other consequences include fear of falling,
resulting in physical activity restriction, functional decline,
and frailty (29). Given theincreased incidence of seniorsin an
outpatient dialysis setting and the reported fall rate in these
patients, clinical nephrologists and other health care provid-
ers should consider fall risk when providing general care for
these patients. Referral to multidisciplinary fall-assessment
clinics may help reduce morbidity, institutionalization, and,
potentially, mortality. These types of fall prevention clinics
have been shown to be effective in the elderly population,
and the study of these programs in the dialysis population is
warranted (11,30).
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