Article begins on page three of this document.

'.) Check for updates

Title Hospital admissions for cardiovascular complications of people with or without diabetes, Victoria, 2004-2016
Authors:
First Mid Postnom
Title | name inits | Last name | (eg, PhD) Position1 Address1 Position2 Address2 | Tel Email
1 Ms. Katerina \Y Kiburg Bachelor of PhD 1 PhD 2 +613 katerina.kibu
Biomedicine, | Candidate Candidate 9231 rg@svha.org
Master of 3574 .au
Public
Health
2 Asso | Andrew | Maclsaac MBBS, MD, Cardiologi | 1 2 0417 andrew.maci
c. FRACP, st 390 saac@svha.
Prof. FCSANZ 251 org.au
3 Prof. | Andrew Wilson MBBS,FRAC | Cardiologi | 1 2 andrew.wilso
P, PhD st n@svha.org.
au
4 Prof. | Vijaya Sundarara | BA Research 2 Head of 3 v.sundararaj
jan (Honours), er Public an@]latrobe.
MD, M.D., Health edu.au
MPH, MPH
5 Prof. | Richard J Maclsaac BSc(Hons), Director of | 1 2 r.macisaac@
PhD, MBBS, | Endocrino unimelb.edu.
FRACP logy and au
Professori
al Fellow,
University
of
Melbourn
e

Number of corresponding,author:

author:

Number of alternative corresponding

Addresses:

This is the author manuscript accepted for publication and has undergone full peer review but has not been
through the copyediting, typesetting, pagination and proofreading process, which may lead to differences

between this version and the Version of Record. Please cite this article as doi: 10.1002/MJA2.51101

This article is protected by copyright. All rights reserved



https://doi.org/10.1002/MJA2.51101
https://doi.org/10.1002/MJA2.51101
http://crossmark.crossref.org/dialog/?doi=10.5694%2Fmja2.51101&domain=pdf&date_stamp=2021-05-24

Post

Institution Postal address City State Code Nation
St Vincent’s Hospital Melbourne Level 4, Daly Wing Melbourne VIC 3065
The University of Melbourne 35 Victoria Parade Melbourne VIC 3102
La Trobe University Plenty Road & Kingsbury |Melbourne VIC 3086
Drive
4
5

Postal address of first corresponding author (if

different from the institutional address given

above)

Primary Keywords [Office usesonly]

Endocrine system diseases; Cardiovascular diseases; Nervous system diseases

Secondary keywords [Office use only]

failure; Diabetes mellitus, type 1; Diabetes mellitus, type 2

Diabetes complications; Coronary disease; Acute coronary syndrome; Stroke; Heart

Notes:

’

Article details (press cirl — 9 to enter details):

Article type Research letter

Blurb Adm ople with diabetes for
acute myoc infarction, stroke, and
hear declined, but rates remain high

Pullquote

Jthor

Elsevier - file data:

Office use
Ms. Number mja20.01417.
R3
Medical editor Robyn
Godding

Medical editor email

rgodding@m;j

a.com.au
Structural editor Paul Foley
Structural editor email pfoley@mija.c

om.au
Section/Category Research

letter
Strapheading Research

letter
Substrap

Filename for copyediting

kib_mja20.01417_ms.docx

Accompanying graphics

kib_mja20.01417_gr1.eps; kib_mja20.01417_gr1.jpg

Stock images

None

Appendices

kib_mja2.00000-sup-0001-supinfo

Title: Supplementary methods

Office use — history:

This article is protected by copyright. All rights reserved




Event Date

Event

Date

Original submission received | 07/08/2020

Accept

03/03/2021

Proof sent to author

Proof returned by author

Published (date format 19/07/21

XX/XX/XX) H

Issue

Vol

DOI [ | .5694/mja2
0.01417

Journal The Medicaldournal of

Australia

Original

article DOI

(for

response)

Author Manus

This article is protected by copyright. All rights reserved




Hospital admissions for
cardiovascular complications of
people with or without diabetes,
Victoria, 2004-2016

Intensive metabolic control reduces the incidence and progression of diabetes-related
micro- and macrovascular complications.!> Nevertheless, the risk of developing
cardiovascular disease is higher for people with diabetes, and cardiovascular disease
incidence rates are generally declining more rapidly for people with diabetes than for
other people.*>

We analysed hospital discharge data from the Victorian Admitted Episode Dataset® for
1 January 1999 — 31 December 2016. We identified incident cases of three cardiovascular
disease complications (acute myocardial infarction [AMI], stroke, and heart failure) by
International Statistical Classification of Diseases, tenth revision, Australian modification
codes. Data for 1999-2003 were examined to ensure that admissions during the
observation period (2004-2016) were index admissions for the specific complication, but
were not included in our main analysis. Admission rates were separately calculated for
people with type 1 or type 2 diabetes (numbers of people with diagnosed diabetes, by
year, were obtained from the National Diabetes Services Scheme, which captures 80—90%
of diabetes diagnoses’) and for people without diabetes (derived from Australian Bureau
of Statistics census data®).

We  analysed changes in admission rates by Joinpoint regression
(https://surveillance.cancer.gov/joinpoint); points at which changes in the direction or
magnitude of linear trends were statistically significant (P < 0.05) were determined with
permutation tests. Each trend segment was described by an annual percentage change
(APC), and the change for the entire study period as the mean APC (further details:
online Supporting Information). The study was approved by the St Vincent’s Hospital
Melbourne Human Research Ethics Committee (HREC/18/SVHM/146).

A total of 382 107 patients were admitted to Victorian hospitals during 2004-2016 with
cardiovascular complications: 278 991 without diabetes (73%), 3645 with type 1 diabetes
(1%), and 99 471 with type 2 diabetes (26%). AMI admission rates declined during this
period for people with type 1 (mean APC, —7.7%; 95% confidence interval [CI], —13.4%
to —1.5%) or type 2 diabetes (mean APC, —11.4%; 95% CI, —13.0% to —9.9%), as well as
for people without diabetes (mean APC, —5.0%; 95% CI, —6.7% to —3.4%) (Box 1, Box
2).

Stroke admission rates declined significantly during 2004-2016 for people with type 1
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diabetes (mean APC, —7.2%; 95% CI, —12.2% to —1.9%); for people with type 2 diabetes,
rates declined during 2005-2011 and 2014-2016, but not during 2011-2014 (overall
change:—11.9%; 95% CI, —17.0% to —6.5%). For patients without diabetes, the decline
during 2005-2014 was significant (mean APC, —4.1%; 95% CI, —5.8% to —2.3%), but not
during 2015-20L6 (Box 1, Box 2).

Admissions for heart failure declined during 2004-2016 for people with type 1 diabetes
(mean APC, —10:3%; 95% CI, —14.1% to —6.4%) or type 2 diabetes (mean APC, —9.2%;
95% Clp=1n0%to1 —7.3%), and also for people without diabetes (mean APC, —2.8%;
95% ICT,=411%to —1.5%) (Box 1, Box 2).

As hospital discharge coding data do not include information on metabolic control or
medication use; we could not assess whether cardiovascular risk factor modification and
use of specific /medications were associated with changes in admission rates. We also
lacked information on disease duration for patients with hospital-coded diabetes. Further,
we have counted admissions of any patients who had presented with complications before
1998 (ie, outside our 5-year clearance period) as incident admissions; these patients
would be at very high risk of further admissions, and their inclusion may have inflated
the admissionsrates we report for the observation period of our study.

Few recentistiudies have assessed outcomes for all three cardiovascular complications
in a single investigation. Cardiovascular complication-related admissions to Victorian
hospitals declined during 2004—2016 more rapidly for people with diabetes than for those
without diabetes. The relatively greater absolute decline in the numbers of admissions of
people with diabetes may be related to the fact that they are considered to be at high risk
for cardiovascular disease and are therefore treated more aggressively; the scope for
reducing risk with multifactorial target-driven interventions is greater in these patients.
Nevertheless, admission rates for cardiovascular complications of people with diabetes
remain relatively high.
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Box 1. Age- and sex-adjusted admission rates for cardiovascular complications
(with 95% confidence intervals), Victoria, 2004-2016, by diabetes status of
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Box 2. Annual percentage change (APC) in admissions for cardiovascular

complications, Victoria, 2004-2016, by diabetes status

Cardiovascular.complication

and diabetes status

Change in event rate, 2004—-2016*

Change in event rate, by period*

Admissions Overall change (95% CI)

Mean APC (95% CI%)

Mean APC (95% Cl)

Acute myocardial infarction

No diabetes

Type 1 diabetes

Type 2 diabetes

Stroke

No diabetes

Type 1 diabetes

Type 2 diabetes

Heart failure

No diabetés

Type 1 diabetes

Type 2 diabetes

114 965 -32.7%
(=32.9% to —23.5%)

1272 -8.3%
(=9.9% to —7.2%)

15 278 —222%
(—223% to —221%)

52 320 -11.7%
(-11.8% to —11.7%)

504 -80.0%
(~99.5% to —70.2%)

17 440 -212%
(=212% to —212%)

135 524 —28.7%
(~28.9% to —28.6%)

1393 ~122%
(~141% to —110%)

52 831 -207%
(—207% to —206%)

-5.0%
(=6.7% to —3.4%)

-7.7%
(-13.4% to —1.5%)

-11.4%
(-=13.0% to —9.9%)

-1.7%
(~4.9% to +1.5%)

-7.2%
(-12.2% to —1.9%)

-11.9%
(~17.0% to —6.5%)

-2.8%
(~4.1% to —1.5%)

-10.3%
(~14.1% to —6.4%)
-9.2%
(-11.0% to —7.3%)

1. 2005-2009: +7.0%
(-9.7% to +22.8%)

2.2009-2016: -15.1%
(—21.3% to —8.7%)

1. 2005-2014: -4.1%
(~5.8% to —2.3%)

2.2014-2016: +9.6%
(-10.2% to +33.8%)

1.2005-2011: —14.7%
(~17.6% to —11.7%)

2.2011-2014: +5.8%
(=19.0% to +38.2%)

3.2014-2016: -26.1%
(-39.8% to —9.2%)

Cl = confidence interval.

* Adjusted for age and sex. Event rates for 2004 and 2016 are included in the expanded version of this

table in the online Supporting Information.
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