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Mandated since June 2012 for all people seeking publically funded

admission into Aged Residential Care (ARC).
Approx. 160,000 records at the end of 2017, growing by ~30,000 p.a.

Able to link a multitude of data e.g. mortality, dispensing records, ARC,

hospital admissions via a unique National Health Index (NHI) number.

High data quality demonstrated by Schluter et al 2016
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To evaluate the association between exposure to

anticholinergic and sedative medications and falls in a
community dwelling population of older (265 years) people,

after controlling for potential confounders.
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NZ interRAI™ HC dataset PHARMAC Dispensation data

Linked via encrypted
National Health Index number

Full Dataset
1 Sep 2012 to 31 January 2016
N=71,586
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 An indicator for the level of adverse side effects of medications.

« Calculated for medicines with anticholinergic and sedative properties

DBI=D /(D + d)
D is the daily dose taken by the individual and
O is the minimum efficacious dose.

UNIVERSITY
OTAGO * Hilmer, S. N., Mager, D. E., Simonsick, E. M., Ling, S. M., Windham, B. G., Harris, T. B., Abernethy, D. R. (2009).
Drug Burden Index Score and Functional Decline in Older People.
1 Whare Wemirgas Gi0 The American Journal of Medicine, 122(12), 1142—-1149.e1-2. http://doi.org/10.1016/j.amjmed.2009.02.021 7



Each participant’'s cDBI exposure was calculated for the
90-day period prior to the person’ interRAI-HC assessment

The cumulative cDBI exposure for each 90-day interval was calculated
using the principles trapezoidal area under the curve as described by
S Hilmer et al 2009*.

The cDBI was partitioned into four groups, namely:
(i) cDBI = 0;

(i) 0 <cDBI=<1;

(iii) 1 < cDBI =< 3; and,

(iv) 3 < cDBI

UNIVERSITY
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OTAGO * Hilmer, S. N., Mager, D. E., Simonsick, E. M., Ling, S. M., Windham, B. G., Harris, T. B., Abernethy, D. R. (2009).
e Where W o v Drug Burden Index Score and Functional Decline in Older People.
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- Cumulative DBI — distribution:,

()cDBI=0;  n=27505— |

(i) 0<cDBI<1; n=21,180 -

Percent

(iii) 1<cDBI<3; n=18,297 .

(iv) 3<cDBl;  n=4,877 10-

—e

0 I | | | | | | |
0 2 4 6 8 10
Drug Burden Index (DBI) over the 90 days prior to assessment
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n

cDBI=0 27,505
0 <cDBI =1 EwiRE
1 <cDBI =3 k- Wiy

3 <cDBI 4,877
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No falls in last 90 days

n (%)

17,359 (63.1)
12,613 (59.6)
10,089 (55.1)
2,502 (51.3)

No fall in last 30 days,
but fell 31-90 days ago

n (%)

3,108 (11.3)
2,353 (11.1)
2,179 (11.9)
578 (11.9)

One fall in last 30 days

n (%)
4,339 (15.8)
3,669 (17.3)
3,421 (18.7)
977 (20.0)

Two or more falls in

last 30 days
n (%)
2,698 (9.8)
2,544 (12.0)
2,607 (14.2)
820 (16.8)
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n (%)

17,359 (63.1)
12,613 (59.6)
10,089 (55.1)
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No fall in last 30 days,
but fell 31-90 days ago

n (%)

3,108 (11.3)
2,353 (11.1)
2,179 (11.9)
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One fall in last 30 days
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4,339 (15.8)
3,669 (17.3)
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Two or more falls in

last 30 days
n (%)
2,698 (9.8)
2,544 (12.0)
2,607 (14.2)
820 V (16.8)
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- Statistics to-define Odd Rat

=
. 2
:

« Performed in Stata IC v14.1

« Bivariate regression model developed for main effects

« Multivariate regression & Wald Il type Chi-square to test significance of
interactions

« Controlling for: age group, sex, ethnicity, cognitive performance, alcohol
consumption, smoking status, hearing status, vision status, fatigue,
mobility, coronary heart disease, chronic obstructive pulmonary disease,
congestive heart failure, depression, body mass index, self-rated health,
dizziness, and unsteady gait
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_ OR (95% ClI) OR (95% ClI)
_ 1 (reference) 1 (reference)
_ 1.18 (1.14, 1.22) 1.11 (1.07, 1.15)
_ 1.41 (1.36, 1.47) 1.27 (1.22, 1.32)
_ 1.67 (1.58,1.77) 1.41 (1.32, 1.50)

OTAG O status, vision status, fatigue, mobility, coronary heart disease, chronic obstructive pulmonary disease,
congestive heart failure, depression, body mass index, self-rated health, dizziness, and unsteady gait
[\ Te Whare Wananga o Otage
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« DBl is independently associated with an increased risk of falls.

« DBI could be an invaluable risk assessment tool for clinicians

considering prescribing or deprescribing medications for older people.

« DBI could potentially be automatically calculated on the drug chart.
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To evaluate the association between the Drug Burden Index

(DBI) and hip fractures when controlling for known factor
associated with fractures, in a community dwelling population

of older (265 years) adults using linked national datasets in

New Zealand.
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NZ interRAI™ HC dataset PHARMAC Dispensation data

MoH Fractures data NZ Mortality data

Linked via encrypted
National Health Index number

Full Dataset
1 Sep 2012 to 31 Oct 2015
N=72,193

% UNIVERSITY
OTA
, ! Te Whare Wananga o Otage

[sarere svoe | NEW ZEALAND 17



Full dataset
N=72,193

A

Excluded
333 did not consent

"l 318 Invalid NHI
989 Data outside study period

Participants
N=70,553

\ 4

A\ 4

\ 4

Alive, no fracture
n =48,110 (68.2 %)

One fracture
n = 2,249 (3.2%)

Died, no fracture

n =20,194 (28.6%)
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|ICD-10-AM codes:

S720 — fracture of head and neck of femur;
S721 — pertrochanteric fracture;

S722 — subtrochanteric fracture of femur;
S723 — fracture of shaft of femur;

S724 — fracture of lower end of femur;
S728 — other fracture of femur; and
S729 — unspecified fracture of femur.
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 An indicator for the level of adverse side effects of medications.

« Calculated for medicines with anticholinergic and sedative properties

DBI = D/(D+ 0)
D is the daily dose taken by the individual and
O is the minimum efficacious dose.

UNIVERSITY
OTAGO * Hilmer, S. N., Mager, D. E., Simonsick, E. M., Ling, S. M., Windham, B. G., Harris, T. B., Abernethy, D. R. (2009).
Drug Burden Index Score and Functional Decline in Older People.
% N T Wiare Wananga o Otigo The American Journal of Medicine, 122(12), 1142—-1149.e1-2. http://doi.org/10.1016/j.amjmed.2009.02.021 20
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Each participant’'s cDBI exposure was treated as a time varying variable

Partitioned into 90-day intervals over their study duration
Beginning with the 90 days pre-interRAI-HC assessment.

The cumulative cDBI exposure for each 90-day interval was calculated
using the principles trapezoidal area under the curve as described by
S Hilmer et al 2009*.

The cDBI was partitioned into four groups, namely:
(i) cDBI = 0;

(i) 0 <cDBI=<1;

(iii) 1 < cDBI = 3; and,

(iv) 3 < cDBI

UNIVERSITY
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OTAGO * Hilmer, S. N., Mager, D. E., Simonsick, E. M., Ling, S. M., Windham, B. G., Harris, T. B., Abernethy, D. R. (2009).
e Where W o v Drug Burden Index Score and Functional Decline in Older People.
NEW ZEALAND The American Journal of Medicine, 122(12), 1142—1149.e1-2. http://doi.org/10.1016/j.amjmed.2009.02.021 21
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I R First Event

Age (years)

(]
(6)]

Gender 2

Female

Ethnicity
Maori
Pasifika
NZ European
Other
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Total — n (%)

12,175 (100.0)
28,999 (100.0)
27,048 (100.0)
2,331 (100.0)

43,048 (100.0)
27,501 (100.0)

3,814 (100.0)
2,187 (100.0)
62,436 (100.0)

2,116 (100.0)

Alive no fracture — n (%)

9,124 (74.9)
20,656 (71.2)
17,131 (63.3)

1,199 (51.4)

30,945 (71.9)
17,162 (62.4)

2,638 (69.2)
1,622 (74.2)
42,257 (67.7)
1,593 (75.3)

Fracture — n (%)

174 (1.4)
820 (2.8)
1,120 (4.1)
135 (5.8)

1,569 (3.6)
680 (2.5)

41 (1.1)
26 (1.2)
2,134 (3.4)
48 (2.3)

Died - n (%)

2,877 (23.6)
7,523 (25.9)
8,797 (32.5)

997 (42.8)

10,534 (24.5)
9,659 (35.1)

1,135 (29.8)
539 (24.6)
18,045 (28.9)
475 (22.4)

Note: 2 4 records missing
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~“Demo graphic [Age] grouped by sur

!f e -

20
Age (years) III III —— III

12,175 (100.0) 9,124 (74.9) 174 (1.4) 2,877 (23.6)
28,999 (100.0) 20,656 (71.2) 820 (2.8) 7,523 (25.9)
27,048 (100.0) 17,131 (63.3) 1,120 (4.1) 8,797 (32.5)
2331 (100.0) 1,199 (51.4) 135 (5.8) 997 (42.8)
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Total — n (%) Alive no fracture — n (%) Fracture — n (%) Died -n (%)

I I I I b N

43,048 (100.0) 30,945 (71.9) 1,569 (3.6) 10,534 (24.5)
27,501 (100.0) 17,162 (62.4) 680 (2.5) 9,659 (35.1)
UNIVEfRSITY
OTAGO
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- Cumulative DBI — distribution:and

()cDBI=0;  n=29,111— |

(i) 0<cDBI<1; n=20,791 -

Percent

(i) 1<cDBI<3; n=16,600 —

(iv) 3<cDBI;  n=4,051 10

—e

.

0 | | | | | | |

|
0 2 4 6 8 10
Drug Burden Index (DBI) over the 90 days prior to assessment
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Time rom assessmant caye) -mm

Baseline

1,080
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70,553
59,192
51,303
44,669
39,090
33,280
27,384
22,129
17,429
12,162
7,649
4,351

1,871

(100.0)
(83.9)
(72.7)
(63.3)
(55.4)
(47.2)
(38.8)
(31.4)
(24.7)
(17.2)
(10.8)
(6.2)

(2.7)

0.94

0.93

0.93

0.93

0.93

0.93

0.93

0.94

0.94

0.94

0.95

0.96

(0.0, 1.81)
(0.0, 1.83)
(0.0, 1.81)
(0.0, 1.81)
(0.0, 1.82)
(0.0, 1.83)
(0.0, 1.84)
(0.0, 1.84)
(0.0, 1.85)
(0.0, 1.86)
(0.0, 1.87)
(0.0, 1.90)

(0.0, 1.90)
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Performed in Stata IC v14.1

Survival case = alive and no fracture during study period

Hazard = hip fracture

Competing hazard case = death

Controlling for: age, sex, ethnicity, body mass index (BMlI), cognitive
performance, dementia, congestive heart failure (CHF), chronic
obstructive pulmonary disease (COPD), depression, diabetes mellitus,
urinary incontinence, alcohol consumption, smoking status, hearing
status, vision status, fatigue, mobility, wandering, seasonality (a time
covariable), and supplementation of bisphosphonates, vitamin D, and
calcium supplementation.
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n
cDBIS0 vy
0<cDBIs1 gEERI]
1<cDBI<3 kNN

3<cDBI 2,479
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(%)
(69.6)
(68.8)
(66.6)

(61.2)

n

893

687

544

125

(%)
(3.1)
(3.3)
(3.3)

(3.1)

7,944
5,798
5,005

1,447

(%)
(27.3)
(27.9)
(30.2)

(35.7)

SHR

1

1.1

1.24

1.28

(95% Cl)
(reference)
(1.00, 1.23)
(1.12,1.38)

(1.08, 1.52)

SHR (95% ClI)
1 (reference)

112 (1.01, 1.24)

1.32 (1.18,1.47)

1.52  (1.28,1.81)

a Adjusted for: age, sex, ethnicity, body mass index (BMI), cognitive performance, dementia, congestive heart

failure (CHF), chronic obstructive pulmonary disease (COPD), depression, diabetes mellitus, urinary incontinence,
alcohol consumption, smoking status, hearing status, vision status, fatigue, mobility, wandering, seasonality (a

time covariable), and supplementation of bisphosphonates, vitamin D, and calcium supplementation. 28
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Cumulative incidence of fracture

0.06

0.054

0.04

Unadjusted model

DBI=0
— =— == 0<DBI=1
......... 1<DBI<3

3<DBI

I
0 6 12

|
18

I
24 30

Time (months)

36

Cumulative incidence of fracture

Adjusted model

DBI=0
— — == 0<DBI=1
--------- 1<DBI=3

3<DBI

I I
0 6 12
Time (months)

|
18

I
24 30 36
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« After taking into account confounding factors, cDBI indicates a hazard

for hip fractures, both by cDBI level and by exposure duration.

» De-prescribing based on cDBI is to be researched as an intervention.
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Winner of the Canadian interRAIl Conference 2018
INNOVATION AWARD

Sponsored by ACUTENET™
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- Currently within the interRAI there is no measure of overall frailty

- Researchers from the University of Queensland, Brisbane developed a
frailty index using the acute care interRAIl assessment

- The index was derived following a cumulative deficit model

- QOur aim was to create a frailty index using similar methods to the Brisbane
team, but using questions from the interRAI Home Care assessment

% UNIVERSITY
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Questions from assessment were selected (51 deficits across 49 variables)

Answers to each question were recoded and assigned a deficit value
between 0 and 1

Deficits were added up for each individual and divided by the total number
of deficits to get a frailty index

The relationship between frailty level and outcomes such as mortality and
entrance to ARC was assessed

Mean frailty level for age, sex and ethnic groups were also assessed
Working on a version that is applicable to the HC and LTC assessments
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Mean age of participants was 82.1 years

60.2% were female
The average frailty index was 0.22 (Range 0 to 0.79)

Those who had a higher frailty score were more likely to die and those with
a lower frailty level were more likely to enter ARC

There were significant differences between mean frailty and age group, sex
and different ethnic groups

% UNIVERSITY
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1.0
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'-- :_,_[_‘)re'sg ribing RCT- .

RCT to test deprescribing using DBl and NZ-FI

Pharmacist deprescribing assessment is provided to the patient’'s GP.
HRC funded project in collaboration with Canterbury District Health Board.
Also involved is the South Canterbury District Health Board.

Aim is to demonstrate the use of the NZ Frailty Index and DBI can be used
to identify older adults who could benefit from a deprescribing intervention.

Study has started with expected trial to complete mid 2020.
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Evaluate the influence of social factors on admission to aged

residential care (ARC) facilities using the New Zealand

database of interRAI™ Home Care assessments.
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This project explored four key components of “reduced social

engagement” identified in research literature:

* Living alone,

* Negative social interactions,

Perceived loneliness, and
Carer stress.



- Individual’s perception Surrounding environment

Experiences tension

=> Negative Interaction

Tension

Experiences isolation

=> Perceived Loneliness

% UNIVERSITY
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Carer experiences stress

=> Carer Stress

Physical isolation

=> Lives Alone



IA12a Living Arrangement 2,3,4,5,6,7,8=>0
= Lives with others
1=>1
= Lives alone

IF1d Loneliness 0 = Not lonely
1 = Lonely

% UNIVERSITY
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iF7d Family / friend feeling overwhelmed iF7d=1|iP2a=1]|iP2b=1=>1

by person’s illness = Carer stress
iP2a Informal helper unable to continue

caring activities all others =>0
iP2b Primary informal helper expresses = No carer stress

feelings of distress, anger or

depression

% UNIVERSITY
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iF1e conflict or anger with family or friend iF1e>0|iF1f>0|iF1g>0=>1
= Negative interaction occurred,

iF1f fearful of family member

iF1g neglected — abused — mistreated all other => 0

= No negative interaction

% UNIVERSITY
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NZ interRAI HC dataset

NZ Admissions to ARC

NZ Mortality data
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Linked via encrypted
National Health Index number

Full Dataset
to 31 December 2015
N=105,502
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« Descriptive statistics in SPPS v23

« Competing Risk Regression Analysis in Stata IC v14.2
with controlling for age, gender, ethnicity, cognitive impairment,
Activities of Daily Living (ADL) and Instrumental Activities of Daily Living

(IADL), continence, living alone, timed walk, falls, and depression.
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“Associations: of all. four.social.variabl

Loneliness Negative Interaction Carer Stress

Negative Interaction 0.06 1

Carer Stress 0.01 0.16 1

0-19 -0.06 -0-22

@ test for strength of association, p<0.001
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Unadjusted Model Adjusted model*

Subhazard Ratio (95% CI) Subhazard Ratio (95% CI)
1 Reference 1 Reference
YES
0.86 (0.83, 0.89) 1.43 (1.37, 1.50)
1.52 (1.47,1.58) 1.28 (1.23, 1.34)
1.31 (1.24, 1.38) 1.22 (1.15, 1.30)
1.20 (1.15, 1.25) 1.18 (1.13,1.24)

UNIVERSITY

af
OTAG O * Controlled for age, gender, ethnicity, cognitive impairment, Activities of Daily Living (ADL) and

v K T Whare Wananga o Otago Instrumental Activities of Daily Living (IADL), continence, living alone, timed walk, falls, and depression. 57
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« Living Alone and Loneliness are hazard factor leading to increased

admission to ARC.
« Living Alone and Loneliness are independent factors.

« Carer Stress and Negative Interaction as operationalized from interRAI

HC data are strong hazards for admission to ARC.
« All four predictors allow interventions to be developed and applied.

* Interactions between variables warrant further analysis.
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