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Abstract Background: Antipsychotics are commonly used in the elderly to treat the
behavioural symptoms of dementia. Randomized controlled trial data on the
safety of antipsychotics are limited and little is known about the long-term
effects of these medicines. Observational studies have investigated the risk of
hip fracture and pneumonia associated with the use of antipsychotics, but
varying results may be due to lack of control for unmeasured confounding.
Objective: The aim of the study was to investigate the risk of hospitalization
for hip fracture and pneumonia in elderly subjects exposed to antipsychotic
medication using the self-controlled case-series design to control for unmeasured
confounding.

Methods: The source of data for this study was the Australian Government
Department of Veterans® Affairs Health Care Claims Database. A self-controlled
case-series design was used to measure the excess risk of hospitalization for hip
fracture and pneumonia after antipsychotic exposure compared with no-exposure
over the 4-year period from 2005 to 2008.

Results: There was a significantly increased risk of hip fracture 1 week after
exposure to typical antipsychotics, and the risk remained significantly raised
with >12 weeks of continuous exposure (incidence rate ratio [IRR] 2.19; 95%
CI 1.62, 2.95). The risk of hip fracture was highest in the first week after
initiation of atypical antipsychotics (IRR 2.17; 95% CI 1.54, 3.06). The risk
then declined with longer-term treatment; however, it remained significantly
raised with >12 weeks of continuous exposure (IRR 1.43; 95% CI 1.23, 1.66).
The risk of hospitalization for pneumonia was raised in all post-exposure
periods for both typical and atypical antipsychotics.

Conclusions: Antipsychotic use in the elderly is associated with an increased
risk of hospitalization for hip fracture and pneumonia. Given the increased



568

Pratt et al.

risks of morbidity and mortality associated with these outcomes, practition-
ers should consider these additional risks when prescribing antipsychotics to
treat behavioural symptoms of dementia in the elderly.

Background

Antipsychotics are frequently prescribed to the
elderly to treat the behavioural symptoms of de-
mentia. Despite their widespread use, evidence
from randomized controlled trials (RCTs)!'-3! of
the efficacy and safety of antipsychotics in pa-
tients with dementia has been limited to the study
of atypical antipsychotics, in particular risper-
idone. Few clinical trials exist describing the ef-
fects of typical antipsychotics in elderly patients.

Atypical antipsychotics have been associated
with an improvement in symptoms such as ag-
gression, psychosis and agitation in patients with
dementia;[® however, these improvements were
limited to patients with more severe disease and
were offset by adverse effects such as extrapyra-
midal symptoms, somnolence and more serious
adverse events including cerebrovascular eventsf®!
and death.”! A meta-analysis of six trials found
that the most common adverse event associated
with death within 30 days after starting treatment
with risperidone was pneumonia.l®! Data also sug-
gest that atypical antipsychotics are associated with
falls and upper respiratory tract infections.!

Because of the limited long-term adverse event
data from RCTs concerning atypical antipsy-
chotics, and the lack of RCT data on typical an-
tipsychotics, observational studies have been
conducted to investigate the safety of these med-
icines in the elderly. Such studies have identified
an increased risk of hip fracture in patients tak-
ing antipsychotics compared with non-use.-!3!
One case-control study found that the risk of hip
fracture increased with increased duration of
exposure,'? while another case-control study found
that the risk was highest after 6 months’ contin-
uous duration but then declined to baseline levels
with longer-term exposure.l'3 The association
between falls or fractures and antipsychotics may
be due to the sedating effects of antipsychotics!'>!4
and a reduction in bone mineral density due to
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hyperprolactinaemia.l'>!161 An association has
also been identified in observational studies be-
tween antipsychotics and pneumonia,l'”-!8! with
the highest risk identified in the first week of treat-
ment.l"® Antipsychotic medicines may impair
swallowing function, resulting in the development
of aspiration pneumonia.l'”? There may be alter-
native explanations, other than a medication effect,
for the finding of an increased risk of hospitali-
zation for pneumonia immediately after initiating
treatment with antipsychotics. Protopathic bias!!”!
may account for some of the association found as
infections may cause increased confusion!?’! or
delirium,!1 leading to the dispensing of antipsy-
chotics. The existence of protopathic bias has been
suggested in other studies investigating the associ-
ation between antipsychotics and pneumonial'®]
and antipsychotics and stroke.??!

The conflicting results from observational studies
concerning the risk of hip fracture and pneumonia
may be due to a lack of control for unmeasured
confounding. Atypical antipsychotics may be se-
lectively prescribed in the elderly as these drugs
are thought to be less sedating and less likely to
cause other serious adverse effects than typical
antipsychotics.l) When the reasons for prescrib-
ing are also associated with reported adverse
events of the medicines, this leads to the problem
of confounding. The ability of conventional obser-
vational studies to control for such confounding
may be limited, particularly when utilizing ad-
ministrative claims data, as these datasets often
lack information on potentially important clin-
ical confounders such as frailty, disease severity
and lifestyle factors, e.g. smoking and alcohol
consumption.

We used a large administrative claims data-
base to investigate the association between anti-
psychotic exposure and hospitalization for hip
fracture or pneumonia using the self-controlled
case-series design.[>’ This design compares the risk
of hospitalization in periods of exposure compared
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with non-exposure within the same person. It is
likely to exclude the effects of major unmeasured
confounders as the within-person study design
controls implicitly for confounders that do not
vary over time.[??]

Objective

The aim of this study was to investigate the
risk of hospitalization for hip fracture and pneu-
monia in elderly users of antipsychotics using the
self-controlled case-series design.

Methods

The source of data for this study was the
Australian Government Department of Veter-
ans’ Affairs (DVA) Health Care Claims Data-
base. DVA clients include veterans who served in
the Australian Defence Force and their spouses
or dependents. This dataset includes all claims
data processed by the DVA and contains in-
formation relating to medicines dispensed under
the Pharmaceutical Benefits Scheme and Repa-
triation Pharmaceutical Benefits Scheme, hospi-
tal admissions, and medical and allied health
visits. Data capture for pharmaceuticals and pub-
lic and private hospital admissions is complete
for the population as the costs of all medicines
and services are above the concessional co-payment
for veterans. The data file contains 80 million
pharmacy records, 200 million medical and allied
health service records, and over 6 million hospital
records for a treatment population of 310000
veterans. The DVA maintains a client file, which
includes data on sex, date of birth, date of death
and family status. Medicines are coded according
to the WHO Anatomical Therapeutic Chemical
(ATC) classification>¥ and the Schedule of Phar-
maceutical Benefits item codes.[*! Hospitaliza-
tions are coded according to the WHO International
Classification of Diseases, 10th revision, Australian
modification (1ICD-10-AM).2%

We used the self-controlled case-series design
to compare the rate of hospitalization for hip
fracture and pneumonia in periods of exposure to
antipsychotics compared with unexposed periods
within the same individual. All patients with a

[23.27]
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hospitalization for a primary diagnosis of hip frac-
ture (ICD-10-AM codes S720, S721) or pneumonia
(ICD-10-AM codes J12-J18) between | January
2005 and 31 December 2008 were selected. Only
incident cases of each hospitalization event were
included. Patients were included if they were aged
>65 years as at 1 January 2005 and had been full
entitlement holders (eligible for all health services)
for at least 12 months at that time. Medication
records were searched for all antipsychotics dis-
pensed during the study period. The first anti-
psychotic dispensed was obtained and included if
no other antipsychotic had been dispensed in the
previous 12 months. Typical antipsychotics included
chlorpromazine, trifluoperazine, periciazine, thi-
oridazine and haloperidol. Atypical antipsychot-
ics included clozapine, olanzapine, quetiapine,
amisulpride, risperidone and aripiprazole. Patients
who were initiated on both atypical and typical
antipsychotics at any time during the study period
were excluded. Patients exposed to injectable forms
of antipsychotics were also excluded as durations
of use were unable to be determined.

Since dosage information is not available in
the dataset, duration of antipsychotic use was de-
fined as the period within which 75% of veterans
returned for a repeat dispensing of the medicine.
These duration periods were calculated at the
individual product level and represent the esti-
mated interval between repeat dispensings. These
estimated durations were then applied to each
dispensed product and patients with repeat dis-
pensings within the estimated interval were con-
sidered as continuously exposed. The end of the
exposure risk period was defined as one duration
period after the last dispensing of an antipsy-
chotic if there were no further dispensings during
this time. For those patients who had at least one
antipsychotic dispensed during the study period,
we partitioned their exposed time into risk peri-
ods: 1 week, 2-8 weeks, 9—12 weeks and all remain-
ing exposure time post-antipsychotic initiation
(>12 weeks) [figure 1a]. We also included risk pe-
riods of 1 week, 2—4 weeks, 5-8 weeks, 9-12 weeks,
13-16 weeks and 17-20 weeks prior to initiating
treatment with an antipsychotic. These pre-exposure
periods were partitioned from the ‘unexposed’
reference period for the purpose of analysis. We
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Fig. 1. (a) Representation of the self-controlled case-series analysis for exposed patients. (b) Representation of the self-controlled case-

series analysis for unexposed patients.

included these pre-exposure risk periods to ac-
count for the possibility of an increased like-
lihood of an initiation of an antipsychotic after a
hospitalization event. All remaining person-time
was considered as ‘unexposed’. The actual day of
prescription was excluded from this analysis as
we were unable to define the temporal association
between the exposure and a hospitalization if
they occurred on the same day. Patients who were
hospitalized but who were not exposed to antipsy-
chotics during the study period were also included
to adjust for the increasing incidence of hospita-
lization with age.[>’] These patients contribute in-
formation on the impact of other confounders, such
as age and frailty, on the risk of the outcome.[?>?7]
All person-time for the unexposed group was in-
cluded in the unexposed reference period (figure 1b).
The incidence of outcomes in each of these ex-
posure risk periods was compared with the in-
cidence of outcomes in the unexposed reference
period. Incidence rate ratios (IRRs) were calcu-
lated using conditional Poisson regression, adjust-
ing for age and calendar year. All analyses were
performed using SAS version 9.12 (SAS Institute,
Cary, NC, USA).

To adjust for possible protopathic bias in the
antipsychotic and pneumonia analysis we also per-
formed the self-controlled case-series analysis ad-
justing for antibacterials commonly prescribed for
respiratory tract infections: amoxicillin, amoxicillin/
clavulanic acid, cefaclor, cefuroxime, erythromycin,
roxithromycin, doxycycline, ciprofloxacin, oral
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moxifloxacin and oral gatifloxacin (ATC codes
JO1ICA04, JO1CRO02, J0O1DC04, J01DC02, JO1FAOL,
JO1IFAO06, JOIAAO02 and JOIMAO2, or pharmacy
item codes 08636M, 04329W and 04297E). Expo-
sure was estimated as 14 days after the antibac-
terial was dispensed. We also adjusted for other
medicines that may impact on the risk of fracture,
including benzodiazepines®®! (ATC codes NOSBA
and NO5CD) and oral (ATC code HO2AB) and
inhaled (ATC codes RO3BA, R0O3BB, R0O3BC,
RO3BX and RO3AK, excluding RO3AK04) cor-
ticosteroids.[*’! A time-varying term was included
in the self-controlled case-series model indicating
when the veteran was exposed to each of these
medicines.

Results

The characteristics of the population used in
the self-controlled case-series analysis are shown
in table I. There were 8234 patients with at least
one hospitalization for hip fracture identified in
the 4-year study period. Of these, 494 patients
were initiated on typical antipsychotics and 1091
were initiated on atypical antipsychotics. The
median age at first hospitalization was 87 years
for those initiated on typical antipsychotics and
86 years for those initiated on atypical antipsy-
chotics. In addition, 13 324 patients with at least
one hospitalization for pneumonia were identi-
fied in the 4-year study period. Of these, 807 pa-
tients were initiated on typical antipsychotics and

Drug Saf 2011; 34 (7)
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1107 were initiated on atypical antipsychotics.
The median age at first hospitalization for pneu-
monia was 85 years for both those initiated on
typical antipsychotics and those initiated on aty-
pical antipsychotics.

The risk of hip fracture was significantly ele-
vated in all post-initiation risk periods after 1 week
of exposure to typical antipsychotics (table II).
There was a significantly increased risk of hip frac-
ture for up to 16 weeks prior to initiation of a ty-
pical antipsychotic, with the risk increasing steadily
in the weeks leading up to first-time dispensing.

For the atypical antipsychotics, the risk of hip
fracture was highest in the first week after initia-
tion (IRR 2.17; 95% CI 1.54, 3.06), with the risk
declining with longer-term treatment; however, the
risk remained significantly elevated with >12 weeks
of treatment (IRR 1.43;95% CI1 1.23, 1.66) [table II].
There was a significantly increased risk of hospita-
lization for hip fracture up to 16 weeks prior to in-
itiation of atypical antipsychotics.

The risk of hospitalization for pneumonia was
significantly increased in all post-typical and post-
atypical antipsychotic exposure periods (table I1I).
There was a significantly increased risk of hospi-
talization for pneumonia up to 12 weeks prior to
initiation of a typical antipsychotic; however, this
risk was highest in the week prior to initiation of
typical antipsychotics (IRR 6.44; 95% CI 5.21,
7.95). The risk of pneumonia was elevated for up
to 12 weeks prior to initiation of an atypical anti-
psychotic. After adjustment for the use of antibac-
terials, the IRR estimates were reduced marginally
in the post-initiation risk periods for both typical

and atypical antipsychotics, but remained signif-
icantly elevated.

Discussion

In this study we used the self-controlled case-
series design to minimize possible bias due to un-
measured confounding in observational studies.
We found an increased risk of hospitalization
for hip fracture and pneumonia associated with
antipsychotic exposure. The risk of hip fracture
was increased 1 week after initiation of typical
antipsychotics and persisted with longer-term ex-
posures. The risk of hip fracture with atypical
antipsychotics was highest in the first week after
initiation and declined with longer-term exposures.
The risk of pneumonia was significantly increased
in all post-typical and post-atypical antipsychotic
initiation risk periods. There was a 70-80% in-
creased risk of pneumonia with >12 weeks of
treatment with typical and atypical antipsychotics.

The results of the self-controlled case-series
analyses highlight the potential for confound-
ing by indication in observational safety studies
of antipsychotics. The risk of hospitalization for
both hip fracture and pneumonia was higher in
the weeks leading up to initiation of typical anti-
psychotics compared with the same periods prior
to initiating atypical antipsychotics. Our study
has found that the risk of hospitalization for both
hip fracture and pneumonia is highest in the week
prior to typical antipsychotic initiation but not
atypical antipsychotic initiation. This practice is
likely to reflect the treatment of postoperative

Table I. Demographics of the study population included in the self-controlled case-series analysis

Antipsychotic exposure No. of Follow-up Duration of exposure Age at first event Age at first exposure
patients (y, median) (y, median) (y, median) (y, median)

Patients with a hospitalization for hip fracture

Typical antipsychotics 494 3.3 0.28 87.0 86.0

Atypical antipsychotics 1091 4.0 0.94 86.0 85.0

Unexposed 6649 4.0 NA 85.0 NA

Patients with a hospitalization for pneumonia

Typical antipsychotics 807 3.3 0.22 85.0 85.0

Atypical antipsychotics 1107 3.6 0.69 85.0 85.0

Unexposed 11410 4.0 NA 84.0 NA

NA =not applicable.
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Table Il. Case-series analysis for the association between first
hospitalization for hip fracture and exposure to typical or atypical
antipsychotics

Risk No. of

No. of Person- IRR

period (wk) patients hospitalizations years  (95% ClI)

Typical antipsychotic exposure

Unexposed 7092 6830 22563 1.00

Pre-typical antipsychotic initiation risk period
17-20 408 12 34 1.52 (0.93, 2.49)
13-16 428 22 37 2.52(1.78, 3.67)
9-12 446 16 40 1.70 (1.10, 2.62)
5-8 468 37 42  3.67 (2.71, 4.98)
2-4 489 49 33  5.92(4.49, 7.80)
1 494 32 12 10.99 (7.94, 15.21)

Post-typical antipsychotic initiation risk period
1 493 3 12 1.04 (0.40, 2.70)
2-8 478 39 74  2.23(1.65, 3.02)
9-12 405 14 36 1.79 (1.12, 2.84)
>12 254 89 226  2.19(1.62, 2.95)

Atypical antipsychotic exposure

Unexposed 7605 7037 23501 1.00

Pre-atypical antipsychotic initiation risk period
17-20 881 22 76  1.16(0.84, 1.61)
13-16 917 40 82 1.95 (1.52, 2.50)
9-12 960 66 92  2.82(2.31, 3.46)
5-8 1014 68 108  2.46 (2.01, 3.00)
2-4 1070 56 93 2.28(1.83,2.84)
1 1091 26 33 2.83(2.09, 3.85)

Post-atypical antipsychotic initiation risk period
1 1090 20 34 2.17 (1.54, 3.06)
2-8 1070 74 219 1.27 (1.04, 1.55)
9-12 932 31 98 1.23(0.92, 1.63)
>12 818 298 854 1.43 (1.23, 1.66)

IRR =incidence rate ratio.

deliriumB% following a hospitalization and is
consistent with Australian guidelinesi*!! that do
not recommend pharmacological treatment for
delirium; however, if necessary, haloperidol may
be used. The apparent selective prescribing of
typical antipsychotics following a serious adverse
event is likely to bias any association of the risk
of hospitalization with these medicines if not
adequately controlled. By partitioning the pre-
initiation risk periods we have likely excluded the
effects of confounding from our estimates in the
post-initiation risk period. The inclusion of these
separate pre-initiation risk periods is necessary in
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the situation where medicines are likely to be in-
itiated in hospital. Failure to account for this
would lead to an inflation of risk in the pre-
initiation periods and consequently an underesti-
mate of the incidence risk ratios in the post-initiation
risk periods.?”l Other studies have used pre-
exposure periods in a self-controlled case-series
design, particularly when the outcome of interest
is likely to lead to an increased probability of in-
itiating treatment.*>33 Additionally, we included
an unexposed group in our analysis to adjust for
the increased incidence of our outcomes, hip frac-
ture and pneumonia, with age and the increased
incidence of antipsychotic exposure with age.
This inclusion is also recommended when expo-
sure risk periods are long or indefinite,l*”! which
will often be the case in the analysis of medicine
exposures in the elderly. Another study that in-
vestigated the risk of hospitalization for stroke
associated with antipsychotics identified that when
only exposed patients were included in the anal-
ysis the estimates of risk may be inflated, result-
ing in bias away from the null.3¥ All analyses in
the present study were repeated using exposed
patients only (data not shown), with all estimates
similar but consistently higher than those ob-
tained when unexposed patients were included.
To account for possible protopathic bias in the
antipsychotic-pneumonia association we adjusted
for antibacterial dispensing in the self-controlled
case-series analysis. We made this adjustment as
we hypothesized that some of the increased risk
of pneumonia may be due to an underlying in-
fection, leading to delirium for which the doctors
had prescribed antipsychotics. This adjustment
reduced the estimate of risk marginally in the
early post-initiation risk periods for both typical
and atypical antipsychotics; however, the risk re-
mained significantly elevated (table I1I). Proto-
pathic bias is a logical alternative explanation for
the early increased risk of pneumonia after anti-
psychotic initiation but is unlikely to explain the
long-term increased risk. The unadjusted IRR for
pneumonia in the first week after typical anti-
psychotic initiation was 2.07 (95% CI 1.45, 2.95)
compared with the antibacterial-adjusted IRR of
1.51 (95% CI1 1.07, 2.14) in the same period. After
12 weeks, the unadjusted and adjusted IRR were

Drug Saf 2011; 34 (7)
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similar (IRR 1.72 [95% CI 1.42, 2.08] and IRR
1.63 [95% CI 1.36, 1.96], respectively). The argu-
ment for protopathic bias with hip fracture is
less clear as it is difficult to imagine a symptom
that will ultimately manifest itself as a hip frac-
ture, for which a physician is likely to prescribe
antipsychotics.

One of the limitations of the present study was
the reliance on hospital data only for outcome
events. This approach may have missed less se-
vere outcomes not requiring hospitalization, an
omission that may have resulted in an under-
estimate of the true risk associated with these

medicines. One of the advantages of the self-
controlled case-series design is that it controls im-
plicitly for patient-specific confounders that do
not vary over time. This means that it is not nec-
essary to adjust for variables such as sex, frailty
or other risk factors for hip fracture or pneumo-
nia that are constant over time. However, a limita-
tion of this approach is that it is unable to adjust
for changes in prescribing due to rapid changes in
underlying disease severity.?”! For example, other
medications that increase the risk of hip fracture
or pneumonia may occur more frequently around
the time of antipsychotic initiation. We adjusted

Table lll. Case-series analysis for the association between first hospitalization for pneumonia and exposure to typical or atypical

antipsychotics
Risk period (wk) No. of patients No. of Person-years IRR (95% Cl) IRR? (95% Cl)
hospitalizations

Typical antipsychotic exposure

Unexposed 12175 11804 38011 1.00 1.00

Pre-typical antipsychotic initiation risk period
17-20 690 20 58 1.16 (0.87, 1.56) 1.19(0.90, 1.57)
13-16 712 21 61 1.12(0.85, 1.49) 1.10 (0.84, 1.44)
9-12 740 27 65 1.32(1.02, 1.69) 1.27 (1.00, 1.62)
5-8 769 44 69 1.99 (1.62, 2.44) 1.88 (1.54, 2.29)
2-4 802 52 54 2.88 (2.38, 3.48) 2.70 (2.24, 3.25)
1 807 M 19 6.44 (5.21, 7.95) 5.57 (4.53, 6.85)

Post-typical antipsychotic initiation risk period
1 805 13 18 2.07 (1.45, 2.95) 1.51(1.07, 2.14)
2-8 777 66 116 1.78 (1.49, 2.12) 1.62 (1.37, 1.92)
9-12 637 28 53 1.79 (1.39, 2.30) 1.69 (1.32, 2.16)
>12 364 98 242 1.72 (1.42, 2.08) 1.63 (1.36, 1.96)

Atypical antipsychotic exposure

Unexposed 12383 11835 38309 1.00 1.00

Pre-atypical antipsychotic initiation risk period
17-20 900 22 76 1.00 (0.76, 1.31) 1.01(0.77,1.31)
13-16 933 20 80 0.84 (0.63, 1.11) 0.86 (0.65, 1.13)
9-12 975 47 89 1.76 (1.45, 2.13) 1.72 (1.42, 2.07)
5-8 1035 53 104 1.68 (1.40, 2.02) 1.65 (1.38, 1.97)
2-4 1091 42 90 1.50 (1.22, 1.84) 1.48 (1.21, 1.81)
1 1106 16 32 1.54 (1.12, 2.13) 1.45(1.07, 1.98)

Post-atypical antipsychotic initiation risk period
1 1101 20 32 1.92 (1.44, 2.56) 1.73 (1.31, 2.29)
2-8 1083 111 208 1.78 (1.54, 2.05) 1.70 (1.48, 1.95)
9-12 902 45 89 1.79 (1.46, 2.19) 1.67 (1.37, 2.04)
>12 752 304 722 1.81(1.59, 2.05) 1.70 (1.51, 1.93)

a Adjusted for use of antibacterials.
IRR =incidence rate ratio.
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for medicines that may also lead to confusion and
an increased risk of falls or pneumonia in the el-
derly. This analysis showed that adjustment for
benzodiazepine or corticosteroid use made little
difference to our risk estimates (data not shown).
Additionally, one of the assumptions of the self-
controlled case-series analysis is that the occur-
rence of the event must not censor or affect the
observation period.?¥ This means that hospital
events must not increase the probability of death.
We are unable to determine causes of death from
our data and therefore cannot estimate how many
patients died as a result of pneumonia or hip frac-
ture. Farrington and Whitaker!*! have shown
that the case-series method may be robust to fai-
lure of this assumption and may result in a small
negative bias; however, further work will be re-
quired to determine the extent to which our re-
sults are affected by this. Previous studies have
demonstrated an increased risk of hip fracture
with both typicall'®!L131 and atypical®!'9 anti-
psychotics, and others have demonstrated that
this risk may be time-dependent.l'>!3 Our study
also identified that both classes of antipsychotics
were associated with increased risk of hip fracture
following initiation of treatment. A previous case-
control study found that the risk of pneumonia
was highest in the first week of treatment with
antipsychotics (odds ratio 4.4; 95% CI 2.9, 7.2)
but the risk returned to baseline levels after
90 days’ treatment.'® Our approach using the
self-controlled case-series design found similar
results for pneumonia in the weeks immediately
following initiation of antipsychotics but we have
identified that this risk may in fact persist with
longer-term treatment with both antipsychotic
classes.

Conclusions

This study found that both typical and atypical
antipsychotics were associated with an increased
risk of hospitalization for hip fracture and pneu-
monia. Given the increased risks of morbidity and
mortality associated with these conditions, practi-
tioners should consider these additional risks when
prescribing antipsychotics to treat behavioural
symptoms of dementia in the elderly.
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