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ORIGINAL ARTICLE
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Abstract

Background. This cross-sectional study aimed to investigate the relationship between exposure to anticholinergic and
sedative medications, measured with the Drug Burden Index (DBI), and functional outcomes in community-dwelling older
people living in Finland.

Methods. The study population consisted of community-dwelling older people (z = 700) enrolled in the Geriatric Multi-
disciplinary Strategy for the Good Care of the Elderly (GeMS) study. Outcomes included walking speed, chair stands test,
grip strength, timed up and go (TUG) test, instrumental activities of daily living (IADL), and Barthel Index.

Results. Exposure to DBI drugs was identified in 37% of participants: 24% had a DBI range between >0 <1, and 13%
DBI =1. After adjusting for confounders, exposure to DBI drugs was associated with slower walking speed (P < 0.0001),
poorer performance on chair stands (P = 0.0001) and TUG (P < 0.0001), difficulties in IADL (P < 0.0001), and Barthel
Index (P < 0.0001). The mean adjusted walking speed, time to complete chair stands and TUG, IADL, and Barthel scores
were significantly poorer among participants with higher DBI ranges.

Conclusion. In older adults living in Finland, DBI was associated with impaired function on previously tested and new
outcomes. This finding supports the use of the DBI as tool, in combination with other assessments, to identify older peo-
ple at risk of functional impairment. The findings highlight the need for revision of current guidelines to improve the
quality of drug use in older people.

Key words: Anticholinergic and sedative medications, Drug Burden Index, clinical outcomes, older adults

Introduction . . . .
functional impairment in older people (3). Consen-

In older adults, polypharmacy and consensus-based
lists of potentially inappropriate medications are the
most commonly used measures to assess the burden
of medication exposure. Polypharmacy has been
associated with drug—drug interactions (1), under-
prescribing of clinically indicated drugs (2), and

sus-based lists of potentially inappropriate drugs,
such as the updated Beers Criteria (4), have demon-
strated inconsistent ability to predict outcomes across
populations of older people (5). This may be due
in part to the applicability of consensus-based lists
being limited by differences in drug formularies,
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Key messages

e This was the first study to investigate the
correlation between the Drug Burden
Index (DBI) and functional outcomes in
community-dwelling older people living
in Europe.

e In older adults living in Finland, DBI drugs
were widely used, and DBI exposure was asso-
ciated with limitations in clinically important
outcomes.

e This study supports the use of the DBI, in
combination with other assessments, to
identify older people at risk of functional
impairment.

prescribing culture, and pharmaceutical regulations
across countries. In addition, lists of potentially
inappropriate drugs lack accuracy as stand-alone
measures of prescribing quality (6). There is a need
for a universally accepted prescribing tool to assess
the quality of drug prescribing and to define the
impact of medication use on clinical outcomes in
older adults (7).

The use of anticholinergic and sedative drugs has
been linked with adverse events in older adults. Expo-
sure to anticholinergic drugs increases the risk of falls
(8), functional impairment (9), and cognitive dys-
function (10). Similarly, sedative drugs have been
associated with falls (11) and impairments of physical
(12) and cognitive function (13) in older people. The
Drug Burden Index (DBI) is a tool that calculates
individuals’ exposure to anticholinergic and sedative
medications utilizing dose-response and cumulative
effect parameters (14). The DBI has been developed
to predict functional impairment in older adults. The
association of DBI with functional outcomes has
been tested in older people living in the community
(14-16) and intermediate residential aged care facil-
ities (17). In cross-sectional studies of community-
dwelling older adults living in the US (14,16) and
Australia (15), higher DBI scores were associated
with physical and cognitive functional impairment.
For instance, in older people living in self-care retire-
ment villages in Australia, every one unit increase in
DBI score was associated with a decrease in Short
Physical Performance Battery (SPPB) score by 1.3
(18), which is considered a clinically meaningful change
(19). In older Australian people residing in intermedi-
ate residential aged care facilities, DBI was not associ-
ated with poorer function (17). In a longitudinal study,
cumulative DBI load at year 1 predicted functional
decline over a 5-year period (20). However, the asso-
ciation between DBI and function in populations of
older people living outside the US and Australia with
different access to health care and pharmaceuticals and

Abbreviations

ANCOVA analyses of covariance

ATC anatomical therapeutic chemical

BMI body mass index

CI confidence intervals

DB drug burden

DBI drug burden index

DR, daily dose required to achieve 50% of
maximal effect

GDS geriatric depression scale

GeMS geriatric multidisciplinary strategy for the good
care of the elderly study

FCI functional co-morbidity index

IADL instrumental activities of daily living

MMSE mini-mental state examination

SPPB short physical performance battery

TUG timed up and go

different pharmacogenomics remains unknown. The
objective of this cross-sectional study was to investi-
gate the relationship between DBI and functional out-
comes in community-dwelling older people living in
Finland.

Patients and methods
Study population

This study utilized base-line data from the Geriatric
Multidisciplinary Strategy for the Good Care of the
Elderly (GeMS) study (21-23). This was a random-
ized comparative study conducted in the city of Kuo-
pio, eastern Finland, from 2004 to 2007.The objective
of the GeMS study was to evaluate a model for geri-
atric assessment, care, and rehabilitation. The study
sample (z = 1,000) was randomly selected from all
persons listed in the population register aged =75
years (born before 1 November 1928). Of 1,000 ran-
domly selected persons, 781 provided written informed
consent to participate (162 persons refused participa-
tion, 2 persons had moved residence, and 55 persons
died before the scheduled base-line examination). For
the purpose of this study, participants who lived in
institutional care facilities (#z = 81) were excluded
because they were likely to have higher anticholinergic
and sedative drug use and different predictors of func-
tional disability compared to community-dwelling
participants (24,25). A total of 700 participants were
included in the analyses. The study was approved by
the Research Ethics Committee of the Northern Savo
Hospital District, Kuopio, Finland.

Data collection

All participants were invited to visit the out-patient
study clinic. Those who attended the clinic were
interviewed by a trained nurse. Participants who were
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unable to attend the clinic were interviewed in their
own home. Data on socio-demographic factors (age,
sex, and education level), medication use, medical
conditions, and functional outcomes were collected.

Medication assessment

Use of prescription and non-prescription medica-
tions was self-reported by participants during the
interviews. To reduce the possibility of recall error,
participants were asked to bring their prescription
forms and medication packages to the interviews.
Each participant was asked to indicate what medica-
tions they used on a regular or as-needed basis over
the previous two weeks. The nurse interviewers had
access to each participant’s medical records from the
municipal health centre, home nursing service, local
hospitals, and Kuopio University Hospital at the time
of the interviews. This meant that the nurses were
able to verify each participant’s self-reported list of
medications by using the medical records as a prompt.
The lists of regular and as-needed medications pre-
pared by the nurses were based on each participant’s
actual patterns of use rather than patterns of pre-
scribed or intended use. Data on the medication
name, frequency, and administration pattern (regular
or as-needed) were recorded for each participant.
Medication use was considered regular if the drug
was being taken daily or at regular intervals (once a
week or once a month). Medication use was consid-
ered as-needed if there was an irregular pattern of
use. Medications were categorized according to Ana-
tomical Therapeutic Chemical (ATC) classification
system recommended by the World Health Organiza-
tion (26). Use of regularly scheduled anticholinergic
and sedative medications was quantified using the
DBI. Total drug burden (DB) was calculated by add-
ing the burden from medications with anticholinergic
(Byo) and sedative properties (Bg) (14).

DB = B, + B (1)

DBI for each participant was calculated as the
sum of exposure to each medication with clinically
significant anticholinergic or sedative effects using
Equation 2 below (14,15),

D
o+D

where D represents the daily dose taken by the sub-
ject and ¢ the minimum recommended daily dose
registered by the Finnish registered medication prod-
uct information (27). The DBI represents a hyper-
bolic function ranging in value from 0 to 1 for each
medication depending on the dose. For example, if
an individual is exposed to three anticholinergic
and/or sedative medications at the minimum recom-
mended daily dose, their DBI will be 1.5. Originally

DBI =7, 2)

the DBI equation included the dose required to
achieve 50% of the maximum of anticholinergic
and/or sedative effect (DR,,) in place of J in the
denominator (14). However, because DR, of anticho-
linergic or sedative effects is not readily identifiable,
the minimum recommended daily dose listed in the
Finnish registered medication product information
was used as an estimate of the DR, . For the purpose
of the analyses, medications with both anticholinergic
and sedative effects were classified as anticholinergic
only. Complementary medications, topical medica-
tions, and medications used on an as-needed basis
were excluded from the DBI calculations.

Outcome measures

Physical performance was assessed using a standard
performance battery. The battery comprised three
tests: 1) 10-metre walking speed (metre/second), 2)
chair stands, i.e. time (seconds) needed to complete
five chair stands, and 3) grip strength (kilograms)
measured using a Sachan dynamometer (Saechan
Corporation, South Korea), and recorded as the grip
strength of the dominant hand (higher of the two
strengths). These tests were selected because physi-
cal performance is an important marker of functional
independence in older adults. The walking speed is
a component of frailty syndrome (28) that predicts
disability in older adults (29). Grip strength is an
important marker of muscle function (30) and is
associated with frailty (28), disability, falls, and mor-
tality in older adults (31). For 10-metre walking
speed higher scores indicated faster speed. For chair
stands lower scores indicated better performance,
and for grip strength higher scores indicated better
performance. A clinical test of basic functional mobi-
lity, timed up and go test (TUG) (seconds), was also
administered, with higher score indicating worse
performance (32). The TUG test assessed each
participant’s speed performing several functional
manoeuvres which included standing up, walking
3 m, turning, coming back, and sitting down. The
TUG clinical test identifies older adults at risk of falls
(33). Functional status was assessed using the eight-
item self-reported Lawton and Brody Instrumental
Activities of Daily Living (IADL) Scale (34), and
the ten-item Barthel Index (35), with higher scores
indicating better performance on both tests.

Covariates

Rather than adjusting for single diseases we com-
puted a co-morbidity score using a modified Func-
tional Co-morbidity Index (FCI) (36). The FCIl is a
validated scale that predicts physical function in
older people (36). The FCI takes into account the
medical conditions associated with function, with a



higher score indicating greater co-morbidity. In this
study, data on the following medical conditions,
either from self-reports or obtained from medical
records were available and included in the FCI:
arthritis (rheumatoid arthritis and other connective
tissue diseases), osteoporosis, diabetes mellitus (type
I and II), chronic asthma or chronic obstructive pul-
monary disease, angina (coronary artery disease),
congestive heart failure or heart disease, myocar-
dial infarction, stroke, depressive symptoms, visual
impairment, hearing impairment, Parkinson’s dis-
ease or multiple sclerosis, and obesity (body mass
index (BMI) >30). Patient diagnoses obtained from
the Finnish National Prescription and Special Reim-
bursement Registers maintained by the Social Insur-
ance Institution of Finland (SII) were wused
to screen for the presence of arthritis (rheumatoid
arthritis and other connective tissue diseases),
chronic asthma or chronic obstructive pulmonary
disease, Parkinson’s disease, or multiple sclerosis
(37). The presence of depressive symptoms was
assessed using the 15-item GGeriatric Depression
Scale (GDS), with scores =5 considered indicative
of depressive symptoms (38). Cognitive function was
assessed using the Mini-Mental State Exam (MMSE)
(39), with scores <25 considered indicative of
cognitive impairment (40). Respondents’ self-rated
health was determined using a five-point scale (good,
very good, moderate, poor and very poor).

Statistical analyses

The characteristics of the sample were summarized
using means, medians, standard deviations (SDs),
and proportions. The Shapiro—-Wilk W test was per-
formed to test the normality of continuous variables,
and the Levene test for homogeneity was used to test
the equality of variance. In this sample, DBI was
tested as a dichotomous (DBI = 0 or DBI >0) and
categorical ordinal variable (0, >0 <1, =1). The
chair stands test and TUG-dependent variables
were log, ,-transformed to increase the normality of
their distribution. In these cases, the values presented
are the back-transformed. The correlation analysis
(Spearman rho coefficient) between the FCI and self-
reported health status was performed, with » = 0.34
ruling out the possibility of substantial correlation
between the scales (41). Unadjusted and adjusted
analyses of covariance (ANCOVA) were performed
to compare functional outcomes between partici-
pants not exposed to DBI drugs (DBI = 0) with
those exposed to DBI drugs (DBI > 0). ANCOVA
were used to determine whether there were differ-
ences in the adjusted means of 10-m walking speed,
chair stands test, grip strength, TUG, IADL, and
Barthel Index scores across participants with differ-
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ent DBI subgroups (0, >0 <1, =1). Models were
adjusted for confounders considered to be clinically
relevant including age, sex, education (=6 or >6
years), FCI (continuous score), MMSE <25 (yes,
no), and self-reported health status (good, very good,
moderate, poor, and very poor). Data were analysed
using SAS software (version 9.2, SAS Institute, Cary,
NC, USA). All tests were two-tailed, and P < 0.05
was set as statistically significant.

Results

The base-line characteristics of the study sample
are described in Table I. The mean age (= SD)
of the population was 81.3 * 4.6 years old, and
69% were female. A total of 257 (37%) participants
were exposed to DBI contributing drugs. Of
these, 24% had a DBI range between >0 <1, and
13% DBI of =1. The mean DBI in the GeMS
study was 0.33 *= 0.55. The presence of cognitive

Table I. Base-line study characteristics (z = 700).

Characteristics Value?

Mean (median) age, years
Education, years

81.3 (80.0) * 4.6

>6 340 (49.9)
Gender

Female (%) 486 (69.4)
Mean (median) number of regularly 4.9 (4.0) £ 3.2

prescribed drugs

Mean (median) DBI score 0.33 (0.00) = 0.55

Exposed to DBI drugs (%) 257 (36.6)
Exposure to DBI subgroups (%)
0 443 (63.4)
>0 <1 166 (23.7)
=1 91 (13.0)
Cognitive impairment (MMSE 174 (24.9)
<25) (%)
Mean (median) modified FCI score 2.5 (2.0) 1.7
Self-rated health (%)
Good/very good 301 (43.1)
Moderate 294 (42.1)
Poor/very poor 103 (14.8)
Mean (median) 10-m walking 1.3 (1.3) = 0.4

speed, m/s
Mean (median) time taken to
complete chair stands test, seconds
Mean (median) time taken to
complete TUG, seconds
Mean (median) grip strength, kg
Mean (median) IADL score
Mean (median) Barthel Index score

16.7 (14.7) = 7.8
13.9 (10.6) = 9.3
20.0 (19.0) = 10.2

6.4 (7.0) * 2.1
95.1 (100.0) + 12.1

Data are reported as number (percentage) or mean (median) = SD.
?Data were missing for the following variables and number of
participants: education (z = 18); MMSE (z = 1); self-rated health
(n = 2); 10-m walking speed (n = 127); chair stands test (n = 138);
TUG (n = 71); grip strength (n = 50); IADL score (n = 1).
DBI = drug burden index; FCI = Functional Comorbidity Index;
IADL = instrumental activities of daily living; MMSE = mini-mental
state examination; TUG = timed up and go test.
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decline (MMSE <25) was identified in 25% of the
participants. The mean co-morbidity score was
2.5 £ 1.7. The exposure to DBI-contributing drugs
is presented in Table II. In this sample, zopiclone
(8%), temazepam (5%), and tamsulosin (4%) were
the most prevalent DBI drugs reported.

Table III summarizes unadjusted and adjusted
models comparing each of the functional outcomes
between participants with DBI of zero and partici-
pants with DBI greater than zero. On unadjusted
models, exposure to DBI drugs was associated with
slower 10-m walking speed (P < 0.0001), longer
time to complete chair stands test (P < 0.0001),
weaker grip strength (P = 0.0003), longer time
to complete TUG (P < 0.0001), and lower IADL
(P < 0.0001) and Barthel Index scores (<< 0.0001).
After adjusting for age, sex, education, comorbidites,
self-reported status and cognitive impariment, expo-
sure to DBI drugs was associated with slower 10-m
walking speed (P < 0.0001), poorer performance
on chair stands test (P = 0.0001), poorer perfor-
mance on TUG (P < 0.0001), and lower IADL (P
< 0.0001) and Barthel Index scores (P = 0.0001),
but not with weaker grip strength (P = 0.07).

The associations between the functional outcome
measures and increasing DBI exposure are presented
in Figure 1. The mean adjusted 10-m walking speed,
time taken to complete chair stands, time taken to
complete TUG, and IADL and Barthel scores were

significantly poorer among participants with DBI =1
compared with participants not exposed to DBI
drugs and participants with DBI range >0 <1.The
mean adjusted grip strength was not significantly
different across DBI groups.

Discussion

This was the first study to investigate the correlation
between the DBI and functional outcomes in com-
munity-dwelling older people living in Europe.
In this population of older adults living in Finland,
DBI drugs were widely used, and DBI exposure was
significantly and independently associated with a
wide range of limitations in function. This was the
first study to evaluate the association of DBI with
the clinical composite measure of mobility, the
TUG. The established association is consistent with
other studies that have investigated the impact of
DBI exposure on outcomes in older adults living in
Australia and the US (14,15,20).

A recent systematic review highlighted the impor-
tance of objective measures of physical performance
such as the walking speed and the chair stands test as
predictors of mortality in older community-dwelling
people (42). In the present study, DBI exposure was
independently associated with a decrease in walking
speed of 0.13 m/s. This is considered as a substantial
clinically meaningful change (19). In addition, DBI

Table II. The most common DBI medications used in the GeMS population.

Medication name ATC code Minimum daily dose (mg)? No of participants (%)
Oxybutynin G04BD04 5 14 (2.0)
Tolterodine G04BDO07 4 7 (1.0)
Tamsulosin G04CA02 0.4 27 (3.9)
Codeine, combinations NO02AA59 30 9 (1.3)
Tramadol N02AXO02 150 7 (1.0)
Gabapentin NO03AX12 900 6 (0.9)
Levodopa, combinations NO04BA02 300 levodopa/75 carbidopa 11 (1.6)
Selegiline N04BDO01 5 6 (0.9)
Pericyazine NO5ACO01 5 5 (0.7)
Thioridazine NO05AC02 25 5 (0.7)
Melperone NO05ADO03 20 10 (1.4)
Risperidone NO05AX08 0.5 10 (1.4)
Oxazepam NO05BA04 15 17 (2.4)
Temazepam NO05CD07 10 33 (4.7)
Zopiclone NO05CFO01 3.75 56 (8.0)
Zolpidem NO5CF02 5 5 (0.7)
Amitriptyline NO6AA09 10 8 (1.1)
Citalopram NO06AB04 10 26 (3.7)
Mianserin N06AX03 10 5 (0.7)
Mirtazapine NO06AX11 15 19 (2.7)
Amitriptyline and psycholeptics NO06CA01 10 amitriptyline/5 chlordiazepoxide 9 (1.3)
Ipratropium RO3BBO1 0.5 9 (1.3)
Tiotropium RO3BB04 0.018 5 (0.7)

ATC = Anatomical Therapeutic Chemical.
2Registered by the Finnish product medication information.

"DBI medications reported by less than five participants are not included in Table II.
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Table III. Unadjusted and adjusted analysis of covariance for association of DBI with outcomes.

Parameter estimate

No. of participants

(95% CI) with DBI >0 P value F value

10-m walking speed, m/s

Unadjusted model (n = 573) -0.23 (-0.29, -0.16) 198 <0.0001 46.9

Adjusted model (z = 558) -0.13 (-0.19, —-0.08) 191 <0.0001 59.7
Chair stands test, seconds?

Unadjusted model (n = 562) 1.18 (1.12, 1.24) 188 <0.0001 35.8

Adjusted model (z = 549) 1.11 (1.05, 1.16) 182 0.0001 24.4
Hand grip strength, kg

Unadjusted model (n = 650) -2.60 (—4.01, -1.19) 236 0.0003 13.1

Adjusted model (z = 634) -0.98 (-2.05, 0.08) 228 0.07 92.5
TUG, seconds?

Unadjusted model (n = 629) 1.26 (1.18, 1.34) 226 <0.0001 46.7

Adjusted model (n = 615) 1.13 (1.07, 1.19) 219 <0.0001 57.3
IADL score

Unadjusted model (z = 699) -1.05 (-1.33, -0.77) 257 <0.0001 54.3

Adjusted model (n = 678) -0.61 (—0.84, -0.39) 246 <0.0001 72.3
Barthel Index score

Unadjusted model (z = 700) -5.68 (-7.26, —4.11) 257 <0.0001 50.2

Adjusted model (n = 679) -3.21 (—4.68,-1.75) 246 <0.0001 24.1

Models adjusted for age, sex, education, comorbidites, self-reported status and cognitive impariment. 10-m walking speed: higher scores
indicated faster speed; chair stands test and TUG: lower score indicated better performance; grip strength, IADL, and Barthel Index:

higher score indicating better performance.

DBI = drug burden index; CI = confidence intervals; IADL = instrumental activities of daily living; TUG = timed up and go.
n represents the number of participants with available data for each model.

# Variables log, ,-transformed before analysis.

was associated with limitations on the chair stands
test and functional mobility as measured with the
TUG. Poorer performance on the chair stands test
has been linked with adverse health outcomes includ-
ing lower extremity limitations, hospitalization, and
death (43). The mean adjusted time taken to com-
plete TUG amongst participants with DBI =1 was
14.0 seconds. This is clinically important as older
adults who take longer than 14.0 seconds to com-
plete the TUG have a higher risk for falls (33). DBI
exposure was also associated with disability in per-
forming basic and complex tasks of daily living. In
this population, exposure to DBI drugs was associ-
ated with difficulties in performing three ADL tasks.
Older adults with disabilities in three or more ADL
tasks are 3.3 times more likely to enter a nursing home
over a 2—6 year period (44). In this study, DBI expo-
sure was not associated with weaker grip strength,
which is not consistent with previous studies in
community-dwelling older people (15,16,20).

In this cross-sectional study, the use of DBI drugs
was reported by 37% of the participants. This expo-
sure is higher than that in community-dwelling peo-
ple living in Australia (15) and the US (14), but lower
than that observed among older Australians residing
in low-level care facilities (45) and intermediate level
care facilities (17). This could be in part explained
by the differences in medication access and use across
different settings and countries. Finland has higher
rates of psychotropic drug use compared to other

European countries (46,47), the US (48), and Aus-
tralia (49). Psychotropic drugs frequently possess
anticholinergic and sedative properties. The most fre-
quently used DBI drug classes in Finland were ben-
zodiazepines, compared to antihistamines and opioid
analgesics in US (16), and antidepressants in Austra-
lia (15). Despite the differences in population char-
acteristics, medication exposures, and functional
measures across studies conducted in US and Aus-
tralia (14-16,20), and this study, DBI was consis-
tently associated with functional impairment in
community-dwelling older people. This study further
highlights the need for revision of current guidelines
to improve the quality of drug use which may reduce
the incidence of adverse outcomes in older adults.
There are several strengths to our study. The gen-
eralizability of our findings is enhanced by the high
participation rate (78%) in the GeMS study. Objec-
tive clinically meaningful measures of physical
function were administered in this study (42). Par-
ticipants were interviewed about their medication
use and were asked to bring all prescription and
over-the-counter medications. The self-reported
medication use was verified against medical records
obtained from health centres, home nursing services,
and hospitals. This represents an advantage because
pharmacy administrative data may not include
drugs that are not reimbursed and do not take into
account medication non-adherence (23). Another
strength of our study is that anticholinergic and
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physical function. Slow walking speed is considered
as the single best indicator of functional impairment
(50). Participants may have had sound clinical rea-
sons for using drugs with anticholinergic and seda-
tive properties. We have attempted to address
possible confounding by adjusting for important co-
morbidities using the modified FCI that takes into
account medical conditions that have been shown to
predict physical function in older people. However,
we cannot discount the possibility of residual con-
founding by other medical conditions and confound-
ing by indication. Also, analyses were limited to those
participants for whom functional outcomes data
were available. Exclusion of participants with miss-
ing data may have compromised the reliability and
validity of the outcome data, and it may have resulted
in the misclassification bias of findings regarding the
association between DBI and outcomes.

There are limitations to calculating exposure to
anticholinergic and sedative medications using the
DBI pharmacological model. The minimum recom-
mended daily dose was used as an estimate of DR,
of anticholinergic and sedative drugs. The minimum
daily dose may vary with pharmacokinetic and phar-
macodynamic properties of different anticholinergic
and sedative medications and between populations
of older people in different settings and countries.
The DBI measures exposure to regular rather than
as-needed anticholinergic and sedative medications.
This means true exposure to anticholinergic and
sedative medications may have been under-estimated
in our study. While the findings of this study are
consistent with those in two other continents, they
may not be applicable to other countries as differ-
ences in prescribing culture, access, and anticholin-
ergic and sedative drug use are likely to vary across
countries. The study population was restricted to
community-dwelling older people. Whether these
findings are applicable to older people living in insti-
tutional settings, who are more likely to have mul-
tiple co-morbidities and decreased functional status,
warrants a separate investigation. Also, the study
results may primarily reflect the association between
DBI and function in females since the number of
male participants was small.

In conclusion, DBI was associated with poorer
performance on clinically important outcomes in
older community-dwelling adults living in Finland.
This finding supports the inclusion of the DBI tool
with other assessments to predict functional impair-
ment in older people. The DBI, pharmacologically
based tool can be used to derive clinically relevant
information for the assessment of risk and benefit
when reviewing an older patient’s medications. The
DBI tool may be used to identify high-risk prescrib-
ing in older people. The clinical feasibility of the DBI

Drug Burden Index in Finland 465

tool to guide prescribing needs further evaluation,
and intervention studies may need to be tailored to
individual populations and health care systems. Fur-
ther longitudinal studies are needed to determine
whether DBI is associated with functional decline
over time.
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