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ABSTRACT. Background and aims: Few studies have
reported fall-risk factors for persons with dementia, and
no successful randomized fall prevention studies have
been published. The aim of this study was to identify
characteristics associated with falls in patients with de-
mentia in a psychogeriatric ward. Methods: This prospec-
tive study comprised 204 patients with any diagnosis of
dementia. It was carried out in a psychogeriatric ward spe-
cializing in the assessment and treatment of behavioral
and psychological symptoms in patients with dementia
(BPSD). Baseline patient data were collected from med-
ical records, and covered physical, behavioral and cog-
nitive areas. Falls were recorded during time spent in the
ward and median follow-up time was 52.5 days. Re-
sults: Eighty-two patients fell a total of 251 times. Fac-
tors significantly and independently associated with an in-
creased risk of falling were male sex (IRR 3.36, 95% CI
2.02-5.61), failed “copy design” activity (decreased visual
perception) (IRR 2.37, 95% CI 1.24-4.52), and any
walking difficulty on level ground (IRR 1.84, 95% CI
1.10-3.08). Statins were associated with a decreased
risk of falling (IRR 0.29, 95% CI 0.10-0.86). Twenty-sev-
en percent of the variation in falls was explained. Con-
clusions: Male sex, decreased visual perception, and
walking difficulties were all associated with an increased
number of falls, and the model explained 1/4 of the
variation in falls. Well-planned furnishing and use of col-
or to achieve a plain, clearly defined environment, as well
as training in walking ability, may decrease the risk of
falling in people with dementia.

(Aging Clin Exp Res 2007; 19: 97-103)
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INTRODUCTION

Falls and their consequences are a major health prob-
lem among the older population, and the problem is

even greater among people with cognitive impairment and
dementia. The risk of falling is higher among people with
dementia (1-5) and correspondingly high fracture rates have
also been reported (6). Post-operative complications and
mortality (7) after hip fracture are also higher among
people with dementia. The average costs for one hip
fracture are substantial, and thus people with dementia are
an important group from the preventive point of view. The
prevalence of dementia increases rapidly with age and, be-
cause of demographic development, the proportion of peo-
ple with dementia will also increase.

Several studies have shown that falls and injuries
among certain groups of older people can be prevented
with a multi-factorial intervention program (8). People with
low cognitive function are often either excluded or not pre-
sented separately in these studies, and the few attempts
that have been made to address the issue of falls in peo-
ple with dementia show no significant results (9, 10). This
lack of positive results may stem from copying interven-
tions that have previously been applied to an older pop-
ulation in general. We believe there are joint fall-risk
factors for people with and without dementia, as well as
specific fall-risk factors for people with dementia. Thus, it
is necessary to increase the bulk of knowledge concerning
falls among people with dementia.

The aim of this study was to identify characteristics as-
sociated with falls in patients with dementia in a psy-
chogeriatric ward.

METHODS

Participants

The study was performed in the psychogeriatric ward
at Umea University hospital. This 24-bed ward specializes
in the assessment and treatment of cognitive impair-
ment, with a focus on behavioral and psychological
symptoms in patients with dementia (BPSD). Patients
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Table 1 - Characteristics of participants on admission.

Participants
n*= 204

Age (years), mean+SD 78.7+7.4
Male, nf (%) 78 (38)
Living condition

Ordinary housing (n=203), n (%) 155 (76)

Residential care facility (n=203), n (%) 48 (24)
Walking ability on level ground (n=202)
Walking without walking aid, n (%) 128 (63)
Walking difficulties, n¥ (%) 74 (37)
MMSE score (n=150), mean+SD 16.7+6.2
BEHAVE-AD score (n=190), mean+SD 8.5+6.0
FAST score (n=192), mean+SD 7.6+£2.2
Number of medications, mean+SD 6.4+3.7

n*: number of participants with available data for each variable, when no da-
ta are missing, n=204. 'n: Number of participants featuring characteristics of
specific variable. fFive of 74 patients with walking difficulties were bedridden.

with any diagnosis of dementia present in the ward from
September 1 2001 to August 31 2003 were included in
the study. Thirty-seven patients were not included, either
because they did not fulfil the criteria for dementia or were
admitted to the ward more than two months prior to the
study onset. A total of 204 patients, 126 (61.8%) wom-
en and 78 (38.2%) men aged between 56 and 94, with a
mean age+SD of 78.7+7.4 years, were included in the
study (Table 1).

Data collection

Baseline patient data were collected from medical
records. Data from assessments performed during the two
first weeks after admission were mainly used in the anal-
yses. Falls were recorded during the time spent in the
ward. Observation days per patient were in median 52.5
days, 10th to 90th percentiles, 16 to 161 days. The
total number of observation days was 14686.

Patients admitted to our psychogeriatric department
routinely underwent a comprehensive geriatric assess-
ment that included physical and behavioral assessment,
and laboratory tests to detect diseases that may con-
tribute to the symptoms and complications of dementia.
Behavior was observed by both geriatricians and staff, and
discussed by a team. Patients’ dementia diagnoses were
classified according to DSM-IV criteria. The systematic as-
sessment of the patients include the measurements pre-
sented below.

Functional capability was assessed by the Functional As-
sessment Staging Scale (FAST) and by scoring the ability
to walk. FAST was developed to assess functional level in
people with dementia (11). It includes 16 stages, from 1
to 7f. The first stages deal with more complex tasks
(forgetting the location of objects, decreased work ca-
pacity) and the latter with bodily functions (non-ambula-

98 Aging Clin Exp Res, Vol. 19, No. 2

Aging Clin Exp Res 19: 97-103, 2007
©2007, Editrice Kurtis

tory, unable to hold head up). In our study, information
was gathered by a multidisciplinary team and, from the
type of problems described, it was decided which stage fit-
ted the person best. Walking ability was scored either by
a physiotherapist on a two-grade scale or interpreted
from the medical records according to the same scale (on
level ground: “can walk independently without walking
aid” versus any walking difficulty, from “can walk with
walking aid” to “cannot walk”).

Cognitive function was rated with the Mini-Mental
State Examination (MMSE), with the maximum score
30 indicating no cognitive difficulties. When planning
the study, we hypothesized that visuo-perceptual ability,
attention, and concentration were abilities of special in-
terest in relation to falls. These areas were considered to
be assessed by the items “copy design” and “attention and
calculation” of the MMSE. “Copy design” involves the
copying of two intersecting pentagons.

Behavioral symptoms were rated with BEHAVE-AD,
which is a scale designed to rate behavioral symptoms in
patients with Alzheimer’s disease (12). The items covered
are: paranoid and delusional ideation, hallucination, activity
disturbances, aggressiveness, diurnal rhythm disturbances,
affective disturbances, and anxieties/phobias. BEHAVE-
AD was rated by a multidisciplinary team based on clini-
cal observations.

Laboratory tests of serum included glucose (4.2-6.3
mmol/L), albumin (36.6-48.2 g/L), homocystein (<0.15
umol/L), sodium (134-148 mmol/L), potassium (3.4-
5.0 mmol/L), creatinin (58-109 pmol/L), thyroid-stimu-
lating hormone (0.28-4.5 mIU/L), and also blood
hemoglobin (132-168 for men, and 125-158 g/L for
women), with normal values in brackets.

Any use of medication on the day of admission to the
ward was recorded. All on-demand medication was treat-
ed as absence of medication.

A fall report form, developed by the research team
and staff at the ward, was used for staff registration of
falls. To further improve the reporting of falls, the pa-
tients’ medical records were reviewed. Fifty-one (20%) of
all 251 falls were found in this way. A fall was defined as
any event leading to the person unintentionally ending
up on the ground or floor, irrespective of the reason and
regardless of whether any injury was sustained. Thus,
falls induced by acute illness or pushes were also in-
cluded, as well as when the staff found the patient on the
floor. Most falls were reported by the staff, but occa-
sionally a fall was reported by the patient who fell or by
another patient. In these cases, the staff reviewed the ac-
curacy of the reported fall on the basis of clinical knowl-
edge of the patient and traces of a fall, such as a de-
tectable injury. Injuries were divided into minor injuries
(visible wounds) and fractures.

The study was approved by the local ethics committee
of the medical faculty of Ume& University, dnr 03-391.
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Statistical analyses

Fall rate (fall/person year, PY) for probable risk factors
for falls was calculated through multiplication of sum of
falls for this factor by days in the year (365.25), divided by
the number of observation days for the same factor.

Possible differences in the risk of sustaining a fracture
between patients who fell once and those who fell more
than once were analyzed with the X2 test. The same test
was also used for associations between not being able to
go back home to ordinary housing, living with a partner
at the time of admission to the ward, and being involved
in a fall. X% analyses were carried out by SPSS 11.0.

To detect factors associated with falls, incidence rate ra-
tios (IRR) were calculated using Poisson regression anal-
yses, with adjustment for over-dispersion of falls (negative
binomial regression) (Stata software 8.0). This method

Falls in patients with dementia

takes into account the different duration of time spent in
the ward and the possibility of multiple falls per resi-
dent. First, probable risk factors were analyzed one by
one. To find the independent factors which would best ex-
plain the variation in falls, factors with a p-value <0.15 in
the univariate analyses were tested by establishing a
Poisson regression model. For factors correlating with
each other, the factor which contributed the most was
chosen. Adjustments were made for the FAST score. A p-
value of <0.05 was regarded as statistically significant.
Some items of the MMSE (copy design, attention and
calculation) and the BEHAVE-AD (diurnal rhythm dis-
turbances, activity disturbances) apart from the scale as a
whole, were considered to be of interest in relation to falls
by themselves. The MMSE item “attention and calcula-
tion” was dichotomized between one attempt and at

Table 2 - Possible factors associated to falls, univariate analyses, n*=204.

Number of Number of Falls/PY* IRRS 95% CI®
patients > 0 falls falls

Male sex, nf = 78 41 157 12.9 3.59 2.17-5.96
RATINGS AND MEASUREMENTS
Walking difficulties, n=202, n=74 37 127 10.9 2.09 1.21-3.61
MMSE
Failed copy design, with imputation, n=198, n=150 71 222 7.8 4.28 2.16-8.48
Failed copy design, without imputation, n=146, n=104 a7 115 6.0 3.37 1.61-7.05
Failed attention and calculation, n=147, n=76 31 71 52 1.54 0.80-2.95
BEHAVE-AD, n=190
Activity disturbances, n=57 32 122 9.4 2.38 1.34-4.26
Diurnal rhythm disturbances, n=87 47 156 8.8 2.00 1.15-3.50
DIAGNOSES
Dementia, n=207
Alzheimer’s disease, n=94 34 91 4.2 0.60 0.35-1.04
Vascular dementia, n=50 23 72 9.0 1.22 0.65-2.29
Alzheimer’s disease with cerebrovascular lesion, n=11 6 34 13.3 2.66 0.92-7.72
Frontotemporal dementia, n=12 4 7 2.6 0.36 0.10-1.30
Lewy body dementia, n=21 12 42 11.3 1.89 0.83-4.30
Alcoholic dementia, n=7 S 8 6.4 0.91 0.20-4.10
Unspecified dementia, n=10 1 1 1.0 0.17 0.02-1.67
General diagnoses and signs
Previous stroke, n=50 21 62 7.0 1.23 0.65-2.31
Diabetes mellitus, n=25 14 54 10.0 1.84 0.86-3.95
Constipation, n=53 29 89 8.7 1.58 0.87-2.88
Atrial fibrillation, n=20 11 55 15.3 2.05 0.91-4.07
Urinary infection on admission to ward, n=139, n=31 13 56 8.0 0.93 0.45-1.90
MEDICATION
Diuretics, n=63 32 109 10.3 1.70 0.97-3.00
Beta-receptor blockers, n=60 18 43 3.8 0.50 0.27-0.92
Analgesics, n=120 57 151 7.4 1.63 0.94-2.81
Laxatives, n=48 27 65 6.8 1.39 0.74-2.63
Antidepressants, n=84 34 84 6.0 0.96 0.55-1.68
Benzodiazepines, n=77 33 104 7.1 1.20 0.69-2.08
Clomethiazole, n=28 19 84 15.3 2.63 1.31-5.29
Neuroleptics, n=94 40 136 7.6 1.36 0.79-2.34
Acetylcholinesterase inhibitors, n=56 21 84 6.9 1.25 0.69-2.27
Statins, n=19 4 6 1.8 0.25 0.08-0.78
Folic acid, n=91 37 79 4.5 0.58 0.33-0.99
B12, n=98 43 105 5.7 0.85 0.50-1.47

n*: Number of participants with available data for the relevant variable, when no data are missing, n=204. Only deviations from 204 are shown beside the vari-
able. In the case of dementia diagnoses n is 207, because of three patients with 2 diagnoses each. 'n: Number of participants featuring characteristics of spe-

cific variable. fPerson year. SIncidence rate ratio. “Confidence interval.
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least two successful attempts to subtract 7 from 100. In
the item “copy design”, 52 values were imputed be-
cause of missing data. The imputed values were decided
on the basis of the FAST values. Most patients (87%) with
FAST values between 6¢ and 71, indicating a low func-
tional level, who also had a score on the item “copy de-
sign”, had failed the copying task. The proportion of
patients with FAST values between 4 and 6b and values
on the item “copy design” that failed to copy was small-
er (59%). Accordingly, we chose to impute “failed” instead
of the 40 missing values on copying for patients with
FAST values between 6¢ and 7f. The 12 missing copy val-
ues corresponding to FAST values between 4 and 6b
were randomized as either failing or succeeding. Six pa-
tients had neither FAST nor copying values and, in these
cases, no imputation was made.

The item “diurnal rhythm disturbances” of the BE-
HAVE-AD is scored 0 to 3. It was dichotomized between
0 and 1, which means at least repetitive awakenings at
night. The item “activity disturbances” consists of 3 items,
each scored 0 to 3, and thus the maximum score is 9. It
was dichotomized between 2 and 3, which means at
least two types of activity disturbances, or one type of ac-
tivity disturbance to a degree sufficient to require restraint.

To be able to use the FAST scale in statistical calcu-
lations, FAST was transformed from a categorical scale,
1-71, to a numerical scale, 1-16, i.e., the different stages
were given numbers instead of numbers and letters.

The laboratory test values were transformed to binary
variables: normal and pathological.

RESULTS
Falls and their consequences

Eighty-two out of 204 patients (40%) fell, in all, 251
times. The fall rate was 6.2 falls/person year (3.4 for
women, 12.9 for men). Forty-six patients fell more than
once, and they contributed with 215 falls altogether. A
maximum of 21 falls was recorded for one single patient.

Six percent of the 251 falls resulted in 14 fractures in
13 patients: eight hip fractures, one skull base fracture, two
fractures each of pelvis and costae, and one elbow fracture.
Two of these fractures resulted in death within 6 weeks. Of
the remaining falls, 27 patients suffered from 31 visible mi-
nor injuries, such as scratches and bruises. The risk of sus-
taining a fracture because of a fall did not differ between
patients who fell once compared with patients who fell
twice or more (17.4% vs 13.9%, p=0.667). There was a
tendency for patients who fell in the ward having less
chance of retuming to ordinary housing than those who did
not fall (18.2% vs 32.7%, p=0.054).

Risk factors for falls

The univariate analyses show that male sex and a
failure of copy design on the MMSE was associated with
falls (Table 2). Living with a partner at the time of ad-
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mission and decreased walking ability were also related to
falls. Likewise, functional level determined by FAST
(IRR=1.27, 95% CI 1.12-1.44), cognitive level deter-
mined by MMSE (IRR=1.06, 95% CI 1.01-1.11), be-
havioral problems determined by BEHAVE-AD
(IRR=1.05, 95% CI 1.004-1.10), and the subcategories
of BEHAVE-AD “activity disturbances” and “diurnal
rhythm disturbances” were all associated with falls. None
of the various dementia diagnoses were significantly re-
lated to falls. The drugs Clomethiazole, Haloperidol, and
the whole group of analgesics were associated with an in-
creased risk of falling, while the opposite was the case for
beta-receptor blockers, statins and folic acid. Antide-
pressants showed no connection with falls, and neither did
the number of prescribed drugs (IRR=1.02, CI
0.95-1.09).

A multivariate Poisson regression model is presented
in Table 3. Factors significantly and independently asso-
ciated with an increased risk of falling were male sex,
failed copying, and walking difficulty. Analyses of failed
copying without imputation did not change the result.
Treatment with statins was associated with a decreased
risk of falling. The model was adjusted for functional
level by FAST, and explained variations in falls with an ad-
justed R square of 0.268.

Further analyses were carried out to find possible con-
founders to the factors male sex and statins. Men and
women differed in a number of variables such as delirium,
epilepsy, Parkinson’s disease, BEHAVE-AD, MMSE,
Lewy body dementia and intake of Haloperidol. A Pois-
son regression model containing these variables and sex
did not alter the sex variable. Among statin users, an over-
representation of diseases and medications related to
the cardiovascular area was found together with high
plasma homocystein levels. Failure of attention and cal-
culation was less common in the group of statin users. A
Poisson regression model including statins and medications
and diseases related to the cardiovascular area as inde-
pendent variables did not change the result of statin use.
In two different Poisson regression models, including
statins and one of the two variables, plasma homocystein

Table 3 - Multivariate analysis showing factors independently
associated to falls, n=190.

p-value IRR* 95% CI
Male sex 0.000 3.36 2.02-5.61
Failed copying, with imputation 0.009 2.37 1.24-4.52
Walking difficulties 0.020 1.84 1.10-3.08
Treatment with statins 0.026 0.29 0.10-0.86
FAST as numeric scale 0.124 1.10 0.97-1.24

RZ =0.268; *Incidence rate ratio.
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or attention and calculation, the confidence intervals of
statins did cross one. In these two models, the number of
patients receiving statins was between 12 and 15.

DISCUSSION

This study confirms the picture of people with de-
mentia as being prone to fall. The main characteristics
contributing to these falls were male sex, decreased visual
perception, and decreased walking ability. However, in this
group of people with dementia in a psychogeriatric ward,
only a small part of the variations in falls could be ex-
plained by these risk factors.

In the present study, the fall rate was 6.2 falls/PY,
which is in the top end when compared with similar
groups of people (4.1-6.3 falls/PY) (2, 13, 14). This po-
sition should be viewed in the light of the combination
of being to a large extent ambulatory and having a
large extent of additional complications related to de-
mentia.

We found that men fell more often than women. In
samples similar to ours, a mixed sample of people with de-
mentia, others have come to the same conclusion (13,
14). However, in previous studies including persons with
Lewy body dementia and Alzheimer’s disease (AD) no
gender difference was shown (15, 16), except in a sub-
group analysis of persons with AD. That analysis showed
that women were more prone to falls (16). Concerning
men’s possibly increased disposition to fall, it has been
speculated that men under hospital care display more risky
behavior or tend to be relatively more frail (14). Among
non-demented men already at risk owing to decreased
phuysical ability, a tendency to show a more risk-taking be-
havior has been associated with a higher risk of sustain-
ing multiple falls (17). It has also been suggested that
younger men, in contrast to women, cope with fear of fail-
ure and suppression of distress with, among other things,
risk-taking behavior (18). In our investigation, men’s pre-
disposition to fall persisted, in spite of adjustment for vari-
ables suggesting that men are more frail. Thus, it is pos-
sible that increased risk-taking behavior among men with
dementia predisposes them to fall.

We found that failure to copy design was a factor as-
sociated with falls among people with dementia. Others
have speculated that visuospatial disability may be one
cause of falls among people with dementia (19). Several
forms of links between falls and decreased visual per-
ception have been seen in stroke patients (20) and in re-
habilitation patients with various diagnoses (21). Stroke pa-
tients with decreased visual perception describe prob-
lems such as judging distance to objects, deciding the
range of objects, and discriminating between objects
(22). These problems may affect obstacle clearance and
thereby be linked with falls. However, among healthy old-
er adults walking in a gait laboratory, no association was
found between obstacle clearance and level of visual per-

Falls in patients with dementia

ception (23): perhaps the threshold level was not reached,
or decreased visual perception alone is not enough (21).
Evidence suggests that a decline in visual perception is
common among people with various types of dementia
(24-26). We used the “copy design” item from MMSE as
a measure of visual perception. A visuoconstructional
test like copy design involves components of visual per-
ception and motor skill. Since copying pentagons is a rel-
atively simple task involving motor skill and does not in-
volve a time component, it may be argued that it is a rel-
atively good test of visual perception.

In our analysis, we found that decreased walking abil-
ity was associated with an increased risk of falling. This is
consistent with the findings of others who, in people
with cognitive impairment and dementia, have seen as-
sociations between falls and various forms of decreased
physical performance such as general physical disability
(13), walking abnormalities (27), decreased muscle strength
(6) and impaired balance, especially in the form of tandem
gait (6, 16). Conflicting findings exist, but unfortunately no
further analysis of it is possible, since the authors do
not state how posture and gait were assessed (15). Evi-
dence suggests that, already at the stage of mild cognitive
impairment, over-representation of various forms of de-
creased motor control occurs, for instance: balance, mo-
tor speed, fine motor tasks, and more complex motor
tasks (28). These impairments in motor performance
have been attributed to a decline in higher-order CNS
functions (29).

Our result of decreased fall risk in people taking statins
should be viewed with caution, since the study design
makes selection bias a possibility. Variables related to
cardiovascular disease did not confound the results of
statin use, but, since we had no data, we could not control
for arteriosclerosis and blood lipid status. The variables plas-
ma homocystein and attention and calculation were pos-
sible confounders to the results of statin use. One plausi-
ble explanation of our finding of a decreased fall risk
among statin users was the cerebral protective effect.
Statins are believed to reduce the risk of sustaining a
thrombo-embolic stroke, as well as protecting the brain dur-
ing states of compromised blood flow (30). An existing, but
criticized, hypothesis postulates that statins have a beneficial
effect on bone formation (31). Interestingly, the authors
could not explain the lower fracture rate among statin users
as due to a corresponding increase in bone mineral density.
Unfortunately, falls were not reported in that study (31). In
addition to selection bias, the numerous univariate analy-
ses of medications increase the risk of a type 1 error.

We found that people who fell only once and those
who fell twice or more did not differ with regard to the risk
of sustaining a fracture, indicating that it is important to
identify people who are prone to fall as soon as possible
— ideally before their first fall.

Although we found some interesting results that con-
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tribute to the growing base of knowledge concerning
falls among people with dementia, we could only ex-
plain 27% of the variation in falls. The present study prob-
ably overlooked both known and unknown factors influ-
encing a person’s ability to maintain equilibrium. Im-
paired vision and vertigo are both examples of charac-
teristics not considered here, in spite of the fact that
they have been shown to be connected with falls in oth-
er contexts. There is also reason to believe that a measure
of discrepancy between patient-perceived capacity and ac-
tual capacity to perform a task properly could be an im-
portant point to be considered in people with dementia
(27, 32). This phenomenon is suspiciously similar to the
risk behavior we proposed as an explanation for men be-
ing more prone to falls.

Many of our patients were affected with some kind of
behavioral problem. The concomitant large distribution
of behavioral problems makes it likely that a relationship
between any kind of such problems and falls would have
been detected. Instead, generalizations from this sample
must be made with caution, since it was not represen-
tative of people with dementia in general. One limitation
of this study is that background characteristics present at
the moment of admission to the ward may have changed
owing to treatment strategy or fluctuation of the disease
- regarding, for instance, the use of psychotropic med-
ications, behavioral syndromes and delirium, respec-
tively. The exploration of a connection between psy-
chotropic medications and falls among people with de-
mentia should continue, since an association has been
shown in other contexts (33). Although we did not find
any association between delirium and falls, others have
done so (6). Another limitation is that we did not make
any attempt to include acute illnesses or drug side-effects
which, in an already frail population, probably elicit a
non-negligible number of falls. One way of handling
the problem of changing background factors would be re-
peated re-evaluation of possible fall risk characteristics. In-
terpretation of walking difficulties as a risk factor should
be made with caution, since gait and balance were not
evaluated with a formal test.

The conclusion of the present study is that, among
people with dementia in a psychogeriatric ward, male sex,
decreased visual perception, and walking difficulties were
all associated with an increased risk of falling, but ex-
plained only a small part of the variations in falls. Re-
garding walking difficulties, there is evidence of im-
provements in parts of the complex system involved in
walking, such as strength and flexibility, if suitable exercises
are used (34). We also believe that people with decreased
visual perception would benefit from a plain, clearly de-
fined environment, and working with colors may be one
way of accomplishing this goal (22). The features of
male sex and the possibility of statins influencing the
risk of falling are topics for future research.

102 Aging Clin Exp Res, Vol. 19, No. 2

Aging Clin Exp Res 19: 97-103, 2007
©2007, Editrice Kurtis

ACKNOWLEDGEMENTS

The authors would like to thank the staff at the psychogeriatric ward
at Umea University Hospital for their contribution. The study was sup-
ported by Swedish Council for Working Life and Social Research,
Swedish Research Council (grant no. K2005-27vx-15357-01A), Erik
and Anne-Marie Detlof’s Foundation, Demensférbundet, Borger-
skapets [ Umea Forskiningsstiftelse.

REFERENCES

1. Myers AH, Baker SP, Van Natta ML, Abbey H, Robinson EG.
Risk factors associated with falls and injuries among elderly in-
stitutionalized persons. Am J Epidemiol 1991; 133: 1179-90.

2. van Doorn C, Gruber-Baldini AL, Zimmerman S, et al. Demen-
tia as a risk factor for falls and fall injuries among nursing home
residents. J Am Geriatr Soc 2003; 51: 1213-8.

3. de Carle AJ, Kohn R. Risk factors for falling in a psychogeriatric
unit. Int J Geriatr Psychiatry 2001; 16: 762-7.

4. Tinetti ME, Speechley M, Ginter SF. Risk factors for falls among
elderly persons living in the community. N Engl J Med 1988; 319:
1701-7.

5. Kallin K, Gustafson Y, Sandman PO, Karlsson S. Drugs and falls
in older people in geriatric care settings. Aging Clin Exp Res

2004, 16: 270-6.

6. Buchner DM, Larson EB. Falls and fractures in patients with
Alzheimer-type dementia. Jama 1987; 257: 1492-5.

7. Baker BR, Duckworth T, Wilkes E. Mental state and other prog-
nostic factors in femoral fractures of the elderly. J R Coll Gen
Pract 1978; 28: 557-9.

8. Gillespie LD, Gillespie WJ, Robertson MC, Lamb SE, Cum-
ming RG, Rowe BH. Interventions for preventing falls in elderly
people. Cochrane Database Syst Rev 2001: CD000340.

9. Shaw FE, Bond J, Richardson DA, et al. Multifactorial interven-
tion after a fall in older people with cognitive impairment and de-

mentia presenting to the accident and emergency department:
randomised controlled trial. BMJ 2003; 326: 73.

10. Jensen J, Nyberg L, Gustafson Y, Lundin-Olsson L. Fall and in-
jury prevention in residential care — effects in residents with high-
er and lower levels of cognition. J Am Geriatr Soc 2003; 51:

627-35.

11. Reisberg B. Functional assessment staging (FAST). Psychophar-
macol Bull 1988; 24: 653-9.

12. Reisberg B, Borenstein J, Salob SP, Ferris SH, Franssen E, Geor-
gotas A. Behavioral symptoms in Alzheimer’s disease: phe-
nomenology and treatment. J Clin Psychiatry 1987; 48 (Suppl): 9-15.

13. van Dijk PT, Meulenberg OG, van de Sande HJ, Habbema JD.
Falls in dementia patients. Gerontologist 1993; 33: 200-4.

14. Nyberg L, Gustafson Y, Janson A, Sandman PO, Eriksson S. In-
cidence of falls in three different types of geriatric care. A
Swedish prospective study. Scand J Soc Med 1997; 25: 8-13.

15. Morris JC, Rubin EH, Morris EJ, Mandel SA. Senile dementia of
the Alzheimer’s type: an important risk factor for serious falls. J
Gerontol 1987; 42: 412-7.

16. Ballard CG, Shaw F, Lowery K, McKeith I, Kenny R. The preva-
lence, assessment and associations of falls in dementia with
Lewy bodies and Alzheimer’s disease. Dement Geriatr Cogn
Disord 1999; 10: 97-103.

17. Studenski S, Duncan PW, Chandler J, et al. Predicting falls:
the role of mobility and nonphysical factors. J Am Geriatr Soc
1994; 42: 297-302.

18. Moller-Leimkuhler AM. The gender gap in suicide and premature

death or: why are men so vulnerable? Eur Arch Psychiatry Clin
Neurosci 2003; 253:1-8.



Aging Clin Exp Res 19: 97-103, 2007
©2007, Editrice Kurtis

19.

20.

21.

22.

23.

24.

25.

26.

Rubenstein LZ, Josephson KR, Robbins AS. Falls in the nursing
home. Ann Intern Med 1994; 121: 442-51.

Nyberg L, Gustafson Y. Fall prediction index for patients in
stroke rehabilitation. Stroke 1997; 28: 716-21.

Rapport LJ, Hanks RA, Millis SR, Deshpande SA. Executive
functioning and predictors of falls in the rehabilitation set-
ting. Arch Phys Med Rehabil 1998; 79: 629-33.

Lampinen J, Tham K. Interaction with the physical environ-
ment in everyday occupation after stroke: A phenomenologi-
cal study of persons with visuospatial agnosia. Scand J Occup
Ther 2003; 10: 147-55.

Persad CC, Giordani B, Chen HC, et al. Neuropsychological
predictors of complex obstacle avoidance in healthy older
adults. J Gerontol B Psychol Sci Soc Sci 1995; 50: P272-7.

Almkvist O. Neuropsychological features of early Alzheimer’s
disease: preclinical and clinical stages. Acta Neurol Scand
1996; 165 (Suppl): 63-71.

Calderon J, Perry RJ, Erzinclioglu SW, Berrios GE, Dening TR,
Hodges JR. Perception, attention, and working memory are dis-
proportionately impaired in dementia with Lewy bodies com-
pared with Alzheimer’s disease. J Neurol Neurosurg Psychia-
try 2001; 70: 157-64.

Kertesz A, Clydesdale S. Neuropsychological deficits in vascular

dementia vs Alzheimer’s disease. Frontal lobe deficits prominent
in vascular dementia. Arch Neurol 1994; 51: 1226-31.

27.

28.

29.

30.

31.

32.

33.

34.

Falls in patients with dementia

Camicioli R, Licis L. Motor impairment predicts falls in spe-
cialized Alzheimer care units. Alzheimer Dis Assoc Disord
2004, 18: 214-8.

Franssen EH, Souren LE, Torossian CL, Reisberg B. Equilib-
rium and limb coordination in mild cognitive impairment and
mild Alzheimer’s disease. J Am Geriatr Soc 1999; 47: 463-9.
Ott BR, Ellias SA, Lannon MC. Quantitative assessment of
movement in Alzheimer’s disease. J Geriatr Psychiatry Neurol
1995; 8: 71-5.

Vaughan CJ. Prevention of stroke and dementia with statins:
Effects beyond lipid lowering. Am J Cardiol 2003; 91: 23B-9B.
Bauer DC, Mundy GR, Jamal SA, et al. Use of statins and frac-
ture: results of 4 prospective studies and cumulative meta-
analysis of observational studies and controlled trials. Arch
Intern Med 2004; 164: 146-52.

Asada T, Kariya T, Kinoshita T, et al. Predictors of fall-related
injuries among community-dwelling elderly people with de-
mentia. Age Ageing 1996; 25: 22-8.

Oliver D, Daly F, Martin FC, McMurdo ME. Risk factors and
risk assessment tools for falls in hospital in-patients: a systematic
review. Age Ageing 2004; 33: 122-30.

Heyn P, Abreu BC, Ottenbacher KJ. The effects of exercise
training on elderly persons with cognitive impairment and de-
mentia: a meta-analysis. Arch Phys Med Rehabil 2004; 85:
1694-704.

Aging Clin Exp Res, Vol. 19, No. 2 103



