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A profile of older community-dwelling home

care clients with heart failure in Ontario

A. D. Foebel, MSc (1); J. P. Hirdes, PhD (1,2); G. A. Heckman, MD, MSc (1,3); S. L. Tyas, PhD (1,4); E. Y. Tjam, PhD (1,5)

Abstract

Introduction: The aging of the Canadian population is associated with a rising burden of
heart failure (HF), a condition associated with significant morbidity, mortality and health
service use.

Methods: We used data from the Ontario Resident Assessment Instrument-Home Care
database for all long-stay home care clients aged 65 years or older to (1) describe the
demographic and clinical characteristics of home care clients with HF and (2) examine
service use among home care clients with HF to promote management at home with
appropriate services.

Results: Compared with other home care clients, HF clients exhibit more health instability,
take more medications, experience more comorbid conditions and receive significantly
more nursing, homemaking and meal services. They are hospitalized more frequently,
have significantly more emergency department visits and use more emergent care.

Discussion: HF clients are a more complex group than home care clients in general.
Patient self-care must be tailored to the clinical characteristics, patterns of service use
and barriers to self-care of the client. This is particularly true for older, frail and medically
complex HF patients, many of whom require home care services. This work provides a
background upon which to base initiatives to help these higher-needs clients manage
their HF at home with appropriate support and services.

Keywords: heart failure, chronic disease, home care, interRAI, disease management,
self-care, Ontario Resident Assessment Instrument-Home Care, older adults.

Introduction

Heart failure (HF) is a “complex syndrome
in which abnormal heart function results in,
or increases the subsequent risk of, clinical
symptoms and signs of low cardiac output
and/or pulmonary or systemic conges-
tion.”! An estimated 500 000 Canadians
live with HF 2 and its prevalence increases
with age.® At age 80, both men and women
have approximately a 20% lifetime risk
of developing HF.? Population aging and
improved survival of patients with hyper-
tension and myocardial infarction, two
important risk factors for HF, contribute to
the rising prevalence of HF.**

Already a substantial burden on the
Canadian health care system, projections of
the future burden of HF are worrisome: HF
incidence is projected to double in Canada
by 2025 due to population aging, with the
most rapid growth in prevalence expected
in those over 85 years old.®”

Despite advances in the overall treatment
and management of HF, survival and
quality of life remain poor; in Canada,
4430 deaths were attributable to HF
in 2004.% HF is associated with annual

mortality rates as high as 50%, and 25% to
40% of patients will die within one year of
diagnosis.!” HF patients today are primarily
65 years or older and suffer from multiple
comorbidities including hypertension, dia-
betes, arthritis, cognitive impairment and
depression. !>

The prevalence of HF translates into high
costs for the Canadian health care system.
The repeated hospitalizations, complex
treatment regimen and cost of pharmaco-
therapy strain many components of health
care including primary and specialty care,
emergency departments (ED) and hos-
pitals.”> Among Canadians over 85 years
of age, HF is responsible for more hospi-
talizations than ischemic heart disease or
heart attack.® Readmission rates for dis-
ease complications can reach 33% within
three to six months;" patients with HF are
re-admitted because of poor clinical status,
which may continue to worsen in hospi-
tal. Hospitalization itself, in fact, appears
to lead to progressive functional decline
and eventual placement into a long-term
care (LTC) facility;'*¢ over 10% of hospi-
talizations of older adults resulting in an
Alternate Level of Care designation are for
cardiovascular disease, particularly HF, as
are up to 20% of transfers of LTC residents
to hospital.!”!® LTC residents hospitalized
with HF may experience long ED waits and
spend on average six days in hospital.’
Further, 7.4 % of LTC residents hospitalized
for HF remain in hospital as Alternate Level
of Care patients awaiting transfer back to
their LTC home.'® Such admissions are
often unsuitable and potentially prevent-
able if HF were better managed in primary
care.!??? Specifically, the health care system
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needs new approaches for the management
of HF targeted towards reducing the risk
and duration of hospitalizations.”

Effective management of HF is challenging
as it involves complex pharmacothera-
peutic regimens, periodic adjustment of
medication doses, elaborate dietary and
fluid intake regimens, exercise therapy,
and ongoing patient education to ensure
appropriate self-care. The Canadian Heart
Health Strategy and Action Plan recom-
mends the Chronic Disease Management
(CDM) model as the preferred model
for care delivery for cardiovascular dis-
ease.” A fundamental characteristic of
CDM is patient-centered emphasis on
disease self-care, which incorporates both
self-maintenance and self-management.
Self-maintenance requires adherence to
prescribed treatments and health prac-
tices,* while self-management builds on
self-maintenance and includes recognition
of signs and symptoms of HF, evaluation of
the importance of these signs and symp-
toms, implementation of a treatment option
and evaluation of the treatment chosen.?¢
Self-management requires learning skills,
insight, judgment, problem-solving and
decision-making, and is more cognitively
demanding than self-maintenance. CDM
programs targeting HF strive to promote
patient self-care; they have been shown
to improve quality of life and functional
status, reduce unplanned and repeated
hospitalizations, and possibly reduce mor-
tality.??® However, HF in older patients is
often associated with multiple medical
comorbidities and polypharmacy, as well as
with depression and cognitive impairment,
all of which can interfere with self-care and
prevent patients from fully benefitting from
CDM programs.?* Further, there is no
clear understanding of the ideal duration of
such programs or the most effective mode
of follow-up.?!

Given the high prevalence of HF in popu-
lations over 65 years old, the acute health
care system needs enhanced CDM for HF to
ease the burden on itself. Working in part-
nership with primary care physicians and
specialty HF clinics, home care is a poten-
tially important component of CDM for HF

" One of our research team, Dr. G. A. Heckman.

and may also provide a means of follow-up
beyond the initial program.3? Developing
methodologies to assess levels of risk,
identify barriers to self-care, and deliver
specific community-based interventions to
home care clients with HF would make a
significant contribution to an overall CDM
strategy for HF.

HF is a common disease, but there is little
research on the demographic and clini-
cal characteristics, service use and needs
of these clients in home care. This study
seeks to (1) describe the demographic and
clinical characteristics of long-stay home
care clients with HF and (2) examine ser-
vice use among long-stay home care cli-
ents with HF to promote management at
home with appropriate services.

Methods
Data Source

We retrieved demographic, clinical and
service use data from the Ontario Resident
Assessment Instrument-Home Care
(RAI-HC) database, a repository of all
completed RAI-HC assessments in Ontario,
a province of approximately 13.2 mil-
lion people. The RAI-HC evaluates the care
needs of all long-stay home care clients in
the province, i.e. those expected to receive
services for longer than 60 days. The
assessment consists of over 300 questions
designed to generate Client Assessment
Protocols (CAPs) that help with further
assessment and care planning, as well as
to provide outcome measures for cognition,
depression and physical function. Trained
clinicians conduct the RAI-HC assessments
and use clinical judgment to record diagno-
ses; they verify the accuracy of the recorded
information through discussions with phy-
sicians, family and caregivers, and review
medical records if necessary. The RAI-HC
is considered both reliable and valid, and
the items contained within have excellent
inter-rater and test-retest reliability.3*3¢ The
RAI-HC database contains detailed clinical
and demographic information observed
in the previous 7 days, including cogni-
tive status, mood and behaviour patterns,
informal support services, physical func-
tion, clinical diagnoses, prescription and
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non-prescription medication use, and acute
service utilization in the previous 90 days,
including hospitalizations and ED visits.
This breadth of information provides a
comprehensive description of all long-stay
home care clients within Ontario.

Sample

All home care clients aged 65 years or
older who received their most recent
RAI-HC assessment between January 2004
and December 2007 were eligible for this
analysis, regardless of functional or cog-
nitive status, or presence of comorbidity
(N = 264 030). Using only the most recent
assessment allowed for a prevalence sam-
ple, providing a comprehensive profile of
HF clients in home care. Assessments took
place either in a community or hospital
setting; this study included only clients
assessed in the community.

The Office of Research at the University of
Waterloo provided ethics approval for our
analyses of the anonymized data.

Measures

The RAI-HC includes valid and reliable
items to assess HF (as well as other con-
ditions);* clients were defined as having
HF if this condition was recorded in the
assessment. Trained assessors routinely
verify this information through self-report,
discussions with caregivers and health
providers, review of medical records and
more. Accuracy of the diagnostic and
medication information collected using
the interRAI instruments has also been
established.’” Among individuals with HF
in nursing homes and LTC facilities, the
positive predictive value and sensitivity for
the interRAI diagnosis of HF was greater
than 0.80 compared to that found in
administrative databases.?”3# Clinical meas-
ures such as ejection fraction and New York
Heart Association (NYHA) class were not
available from this data source.

Based on previous literature and in con-
sultation with a geriatrician,” we used key
demographic and health-related variables
to describe the HF sample,""3*4 including
age, gender, living arrangement, marital
status, caregiver presence, caregiver stress,




health region within Ontario (as defined
by the geographic boundaries of each of
the 14 Community Care Access Centres
[CCACs], which are aligned with Local
Health Integration Networks in Ontario),
daily pain, edema, falls, number of medi-
cations, shortness of breath, incontinence
and presence of comorbidity. We used the
following comorbidities to describe this
sample: coronary artery disease (CAD),
arthritis, diabetes, reactive airway disease
(including asthma, chronic obstructive
pulmonary disease [COPD] and emphy-
sema) and hypertension. The analysis
also included five health index scales
for functional ability, cognition, depres-
sion and health instability. These were:
(1) the Activities of Daily Living (ADL) self-
performance hierarchy scale (range
0-6); (2) the Instrumental Activities of
Daily Living (IADL) scale (range 0-6);
(3) the Cognitive Performance Scale (CPS)
(range 0-6); (4) the Depression Rating Scale
(DRS) (range 0-14); and (5) the Changes
in Health, End-stage disease and Signs and
Symptoms (CHESS) scale (range 0-5).35414
Each scale has been developed and vali-
dated for use with the RAI-HC, and higher
scores in each measure indicate more
severe impairment.34“* Using the RAI-HC,
we captured and analyzed the use of nurs-
ing, homemaking, physiotherapy and meal
services in the previous 7 days, and hospi-
talizations, ED visits and use of emergent
care (defined as any unplanned visit to a
non-ED health provider) in the previous
90 days.

Analysis

We collapsed scores from each of the five
health index scales used (ADL, IADL, CPS,
DRS and CHESS) into three levels to dif-
ferentiate between levels of impairment,
divided the variables for age, falls, hospi-
talizations, ED visits and use of emergent
care into three levels, and analyzed use of
nursing, homemaking, physiotherapy and
meal services in the home by comparing
receipt of any service versus no services.
We excluded three classes of commonly
used HF medications (angiotensin-
converting enzyme inhibitors, angioten-
sin receptor blockers and beta-adrenergic
receptor blockers) from the medication
counts. Comorbidity and medication counts
were collapsed into three and four levels,

respectively. We tested for differences
in characteristics between groups using
unpaired, two-tailed t-tests, for variance for
continuous variables using Satterthwaite’s
unequal variance assumption and for cat-
egorical variables using chi-square tests
(significance level p < .05). Stratification
by age groups addressed potential con-
founding of observed group differences
with clinical and service use variables.

All analyses were conducted using SAS
software (version 9.0, SAS Institute Inc.,
Cary, NC).

Results
Heart failure client sample

Between January 2004 and December 2007,
the RAI-HC assessed 264 030 unique clients
and identified 39 247 home care clients
with HF (14.9%) in total. The proportion
of clients with HF in each CCAC varied sig-
nificantly (p < .0001) (see Figure 1), and
was highest in the Northeast CCAC (19.5%,
2899/14907) and lowest in the Central west
CCAC (11.3%, 996,/8824).

Demographic characteristics

Table 1 shows the demographic character-
istics of clients according to the presence
of HF. Given the size of the sample, most

observed differences are statistically sig-
nificant. Compared with clients without
HF, those with HF are older (mean age
83.5 years vs. 81.8 years, standard devia-
tion [SD] 7.5 and 7.6, respectively), less
likely to be women and less likely to be
living alone. More clients with HF have
caregivers, but there is no significant differ-
ence in levels of caregiver stress.

Clinical characteristics

Table 2 shows the clinical characteristics
of home care clients by HF status. Again,
due to the large sample size most observed
differences are statistically significant; only
clinically significant findings are reported
here. HF clients have more complex func-
tional needs than those without HF and
exhibit more health instability (as meas-
ured by the CHESS scale); as expected, they
also experience significantly higher levels
of edema and shortness of breath. They
have less cognitive impairment, as meas-
ured by the CPS scale, although the overall
proportion of HF patients with some degree
of cognitive impairment is high. Prevalence
of depression or a history of falls in the pre-
vious 90 days does not differ by HF status.

HF clients use more medications and have
more comorbid conditions than those
without HF. After exclusion of three classes

FIGURE 1
Variation in prevalence of heart failure by Community Care Access Centre among
home care clients 65 years and over, Ontario, 2004-2007 (N = 264 030)

20
18

16
14
% 12
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o N D OV
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Abbreviations: C, Central; CCAC, Community Care Access Centre; CE, Central East; Ch, Champlain; CW, Central west; ESC,
Erie St. Clair; HF, heart failure; HNHB, Hamilton Niagara Haldimand Brant; MH, Mississauga Halton; N, sample size; NE,
Northeast; NW, Northwest; NSM, North Simcoe Muskoka; SE, Southeast; SW, Southwest; TC, Toronto Central; WW, Waterloo

Wellington.
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TABLE 1
Demographic characteristics of home care clients, 65 years and older,
Ontario, 2004-2007 (N = 264 030)

HF sample Non-HF sample
Characteristic (n =39 247) (n =224 783) p-value
% %
Ade 65-74 129 18.8 <.0001
75-84 39.0 43.0
85+ 48.1 38.2
Gender Female 64.1 66.6 <.0001
Married 35.0 38.1 <.0001
Living alone 32.7 34.5 <.0001
Caregiver available 87.3 85.9 <.0001
Caregiver stress 16.7 17.0 .08

Abbreviations: HF, heart failure; N, overall sample size; n, sample size; p, statistical significance.

of medications recommended for the
treatment of HF (angiotensin-converting
enzyme inhibitors, angiotensin recep-
tor blockers and beta-adrenergic receptor
blockers), the mean number of medications
in the HF group is 9.3 (SD = 4.1) com-
pared with 7.2 (SD = 2.9) for the group
without. Further, 58.0% of the HF sample
take 9 or more medications compared to
only 35.0% of clients without HF. Almost
half the clients with HF (45.1%) have
five or more comorbid conditions, while
only 26.5% of those without HF experience
that level of comorbidity. Hypertension,
arthritis, CAD, diabetes, osteoporosis and
reactive airway disease (including COPD)
are the most prevalent comorbidities in the
entire sample studied. Except for osteo-
porosis, rates of comorbidity are higher
among clients with HF. Stratification was
done to explore potential confounding by
age (not shown) and, apart from some vari-
ation in rates of depression and falls, there
are no differences due to age for the clinical
characteristics presented.

Home care and acute service use

Clients with HF receive significantly more
nursing, homemaking and meal services
compared with the group without HF (see
Table 3), though receipt of physiotherapy
services is low in both groups. Home care
clients with HF received an average of
1.3 days of nursing services in the 7 days
prior to RAI-HC assessment while clients
without HF received an average of 1.0 days.
HF clients are hospitalized more frequently,

with 37.4% hospitalized more than once
in the previous 90 days compared to only
26.1% of clients without HF. They also
report significantly more ED visits and use
more emergent care. We explored potential
confounding by age using stratification,
and the results do not differ from those
reported in Table 3.

Discussion

Our study provides a comprehensive
description of older home care clients with
HF in Ontario. The extensive RAI-HC data
allowed us to examine many demographic
and clinical characteristics as well as ser-
vice use, both through home care and acute
care services. These descriptors are useful
in identifying care needs as well as patterns
of service use among older, community-
dwelling home care clients. These analyses
are also useful in identifying areas for fur-
ther study or intervention strategies.

The clustering of diseases that share risk
factors with HF, such as diabetes, as well
as the clustering of diseases that can pre-
cipitate HF, such as hypertension and CAD,
is expected among clients with HF. These
data show this clustering and provide an
estimate of their co-occurrence in this older
cohort. The observed clustering of HF with
other diseases of aging, such as arthritis
and reactive airways disease, indicates
that this group is more complex medically.
Further, these particular comorbidities may,
in the setting of a history of HF, present
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additional therapeutic challenges (e.g.
NSAIDs for arthritis) and diagnostic chal-
lenges (e.g. dyspnea from HF or reactive
airways).

The complex needs of the HF group are also
reflected in the significantly higher levels
of medication use in this group, even after
adjusting to exclude three classes of medi-
cations recommended for HF. This means
that these clients need to be more active
in monitoring for adverse drug events as a
component of their self-care.

HF clients are significantly older than their
counterparts without HF. Older home care
clients with HF exhibit more complex
clinical characteristics than those without
(Table 2); they have more health instability
(as measured by the CHESS scale), are less
able to look after themselves (impaired in
instrumental and basic ADLs), and experi-
ence more daily pain, edema, shortness of
breath and incontinence. While shortness
of breath is more prevalent among HF
clients, this symptom is not universal in
this group, likely because such individuals
are frail, and present atypically, especially
among older populations.!***¢ However, it
may also be possible that such hallmark
symptoms are not present in the sample
due to proper management of HF through
pharmacotherapy and other treatment
modalities. The significantly higher preva-
lence of daily pain and incontinence among
the HF group may represent common yet
underappreciated HF manifestations,!* as
may the overall higher prevalence of other
comorbid conditions in this group.

Clients with HF are less likely to be severely
cognitively impaired than clients without
HF, though rates of cognitive impairment
are still high among both groups. Cognitive
impairment in persons with HF is associ-
ated with a poorer outcome, including a
greater risk of mortality and hospitaliza-
tion, and consequently institutionalization.
In a cross-sectional study such as this,
people with HF and concomitant cognitive
impairment may be so unable to look after
themselves that they have been referred to
more intensive care settings.*® Alternately,
cognitive impairment may be underesti-
mated through CPS scores, as IADL impair-
ment is also prevalent among clients with




TABLE 2
Clinical characteristics of home care clients based on RAI-HC assessment, 65 years and older, Ontario, 2004-2007 (N = 264 030)

HF sample Non-HF sample
(n =39 247) (n =224783) p-value
% %
o o 0 62.1 64.5
ﬁlcet:‘::c';i zz:?;"y L GT0Y 1-2 2.1 226 < 0001
3+ 13.8 12.9
A " 0 2.2 4.6
3+ 80.7 74.0
0 48.3 46.5
Cognitive Performance Scale? 1-2 41.5 39.5 <.0001
F 10.2 14.0
0 63.0 63.8
Depression Rating Scale® 1-2 23.3 22.5 94
HF 13.7 13.7
0 20.5 33.0
CHESS scale* 1-2 58.1 55.4 <.0001
3+ 21.4 11.6
Daily pain 48.9 453 <.0001
Edema 37.0 21.4 <.0001
Shortness of breath 46.5 21.2 <.0001
Incontinence 43.4 39.1 <.0001
0 67.9 68.8
Falls 1-2 24.8 24.0 42
3+ 7.3 7.2
0 1.1 2.6
Medication count? = > 28 <.0001
5-8 31.8 38.5
9+ 58.0 35.0
0-1 5.9 11.8
Comorbid conditions 2-4 49.0 61.7 <.0001
538 451 26.5
Hypertension 63.2 54.5 <.0001
Arthritis 58.8 52.5 .0002
Common comorbidities CAD 1.2 236 =000
Diabetes 32.7 22.6 <.0001
Reactive Airway Disease* 28.7 15.0 <.0001
Osteoporosis 21.1 22.1 <.0001

Abbreviations: CAD, Coronary Artery Disease; CHESS, Changes in Health, End-stage disease and Signs and Symptoms; HF, heart failure; N, overall sample size; n, sample size; p, statistical
significance; RAI-HC, Resident Assessment Instrument-Home Care.

20 = no impairment; 1-2 = mild impairment; 3+ = severe impairment.

® 0 = no indicators; 1-2 = some indicators; 3+ = many indicators.

¢ Changes in Health, End-stage disease and Signs and Symptoms; 0 = no instability; 1-2 = some instability; 3+ = severe instability.

4 Medication count excluded the following: Angiotensin-converting enzyme inhibitors (benazepril, captopril, cilazapril, enalapril, fosinopril, lisinopril, perindopril, quinapril, ramipril,
trandolapril), beta-adrenergic receptor blockers (acebutolol, atenolol, bisoprolol, carvedilol, metoprolol, nadolol, propranolol) and angiotensin receptor blockers (candesartan, eprosartan,
irbesartan, losartan, telmisartan, valsartan).

¢includes asthma, chronic obstructive pulmonary disease (COPD), and emphysema
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HF, reflecting the presence of executive
dysfunction common in this population.®
Atypical symptoms of HF in older popula-
tions may include alterations in mood and
behavioural symptoms, but the similar
rates of depression among HF and non-
HF clients do not support this interpreta-
tion.*4” History of falls is also similar
between the two groups (Table 2), and fall
prevalence is lower than reported in similar
populations.* These results indicate that
the clinical complexity of HF clients receiv-
ing home care services is more apparent
through functional characteristics such as
ADL and IADL impairment than cognitive
or depressive characteristics.

Given the clinical characteristics and medi-
cal complexity of home care clients with
HEF, it is likely that there are many barriers
to self-care. An indirect indication of dif-
ficulty with self-care may be the high rates
of access to an informal caregiver. It is pos-
sible that without caregivers, clients with

HF are at higher risk of death or placement
in an LTC facility and are thus less likely to
be seen in this home care sample.

Managing multiple medical conditions
and medications, and dealing with depres-
sion, cognitive impairment and functional
decline are likely all barriers to effec-
tive self-care. Cognitive impairment and
depressive symptoms are present in 51.7 %
and 37.0% of clients with HF, respec-
tively. Clinic-based CDM programs may
not be designed to overcome such barri-
ers to self-care, and the care setting may
be inappropriate for such persons with
HF. Functional impairment is high among
home care clients with HF and may limit
access to clinic-based programs. Further,
having to schedule and attend numerous
appointments for follow-up of multiple
chronic conditions with many care pro-
viders may also be a barrier to attending
clinic-based programs. Transitional care
programs for seniors, in which specially

TABLE 3
Home care and acute health care service use among home care clients,
65 years and older, Ontario, 2004—-2007 (N = 264 030)

HF sample Non-HF sample
(n=39247) (n=12241783) p-value
% %
Home care service use*”
Nursing 39.4 29.8 <.0001
Homemaking 46.3 40.3 <.0001
Meals 20.8 18.4 <.0001
Physiotherapy 7.8 9.0 <.0001
Acute health care service use
0 62.6 74.0
Hospitalizations 1 28.8 22.5 <.0001
2+ 8.6 3.6
0 78.1 81.7
Emergency Department 1 16.0 14.2 <.0001
2+ 5.9 4.1
0 91.2 92.9
Emergent Care 1 6.5 5.5 <.0001
2+ 2.3 1.6

Abbreviations: HF, heart failure; N, overall sample size; n, sample size; p, statistical significance; RAI-HC, Resident

Assessment Instrument-Home Care.
2 Service use measured as any vs. none.
" In the seven days prior to RAI-HC assessment.

¢In the 90 days prior to RAI-HC assessment.

Vol 31, No 2, March 2011 — Chronic Diseases in Canada

trained Advanced Practice Nurses help
coordinate care and enhance the self-care
skills of patients with HF and their caregiv-
ers reduce readmission rates after discharge
from hospital.* However, the extension of
such programs to frail home care clients
with HF has not been evaluated. Home care
may be a more suitable setting than LTC
facilities in which to provide CDM for
these medically complex clients.*® InterRAI
assessment instruments used in the home
care setting can offer risk assessment for
adverse outcomes, identify barriers to self-
care and provide a potential platform for
CDM delivery.

The geographic variation in HF prevalence
is an interesting finding. Due to the stand-
ardized training given to RAI assessors
throughout the province, it is unlikely that
these are due to differences between raters
in recording diagnoses. Given that HF risk
increases with age, the age structures of
the client bases of each CCAC may explain
some of this variation. HF prevalence, how-
ever, is not highest in the CCACs with the
oldest populations. Thus, such variations
may indicate differences in access to home
care services for older individuals with HF
or, conversely, different management strat-
egies of HF on the part of the CCAC. Some
CCACs may be more likely to push for LTC
admission for clients with HF, while others
may promote more aggressive management
within the home. There are other implica-
tions of such variations in HF prevalence,
and such profiles could help CCACs prior-
itize service planning, initiate chronic dis-
ease management strategies and re-allocate
staffing as necessary.

This descriptive work demonstrates that
(1) HF is prevalent among older home
care clients in Ontario and (2) clients
with HF are more clinically complex,
using home care and acute care more
frequently than their counterparts with-
out HF. There are some limitations to
this work. First, the cross-sectional study
design allows a snapshot of this sample
during a given time period, but does not
allow any assessment of the temporality
of the associations observed. For example,
we do not know whether use of services
followed or preceded HF diagnosis.
Further, we did not examine the reason for




hospitalizations, ED use or emergent care
use. These data indicate, however, that the
more clinically complex clients with HF
do indeed use more services both in the
home and in the broader health care sys-
tem. Additionally, these data do not include
information regarding HF severity, which
may influence service use, although the
CHESS scale in the assessment allows some
assessment of health instability and can be
predictive of mortality in LTC patients.*
Clients with HF scored significantly higher
on this item, indicating more disease insta-
bility overall. Another limitation is that
this sample is drawn from clients already
receiving home care service in Ontario and
is not representative of other populations,
either in institutions or in the community,
that do not seek out or receive referrals for
home care services. Lastly, given the demo-
graphics of this sample, it is likely that HF
with preserved ejection fraction (HFPEF)
is prevalent. HFPEF is more common in
women and is thought to account for
more than half the HF cases in those older
than 75 years.5*3 Given that almost 80% of
the sample with HF was older than age 75,
HFPEF likely affects a large proportion of
these clients. This could not be verified
from the data set used, but is worth not-
ing as it has implications for CDM. There is
much less evidence about the effectiveness
of pharmacotherapy in the management
of HFPEF compared to HF with reduced
ejection fraction. Other aspects of HF man-
agement, however, are applicable to both
populations. As better treatment modalities
are identified for HFPEF, CDM programs
will need to adapt accordingly.

This research has unique strengths. It
provides a clear picture of the burden of
HF in home care clients in Ontario and
allows regional differences to be identified.
It makes use of the extensive information
available in the RAI-HC assessment to
richly describe the clinical characteristics,
presence of other diseases and service
use in this population. Lastly, it assesses
all long-stay home care clients in Ontario;
since the number of HF clients identified
in this sample is quite large, we can fully
describe the clinical and functional charac-
teristics of HF clients.

Our results depict home care clients with
HF as a more complex, high-needs group
with more medication use, more frequent
use of health care services and many poten-
tial barriers to self-care, as shown by the
high levels of functional impairment, cog-
nitive impairment, depression, comorbidity
and medication use. Any new CDM strategy
for home care clients with HF should take
these factors into consideration. Capable
caregivers may have an important role to
play, although programs would need to be
designed to avoid undue caregiver stress.
Targeting intervention strategies to improve
self-care skills may significantly reduce
the burden on other parts of the health
care system. Improving communication
between primary care providers, geriatric
or cardiology consultants, and home care
could allow such vulnerable populations
to remain at home and independent. Such
interventions would align well with the
Aging at Home Strategy in Ontario, as well
as with the Comprehensive Canadian Heart
Health Strategy and Action Plan. An initial
step to such strategies may be to identify
and target the highest-needs individuals for
such interventions. This work has provided
a potentially important first step in achiev-
ing that goal.
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The effectiveness of implementing a reminder system into
routine clinical practice: does it increase postpartum screening

in women with gestational diabetes?

A. K. Shea, PhD, MSc (1); B. R. Shah, MD, PhD (2,3,4); H. D. Clark, MD, MSc (5,7); J. Malcolm, MD (5);

M. Walker, MD, MSc (6,7); A. Karovitch, MD, MEd (5,6); E. J. Keely, MD (5,6)

Abstract

Introduction: During regular care, women with previous gestational diabetes mellitus
(GDM) rarely receive the recommended screening test for type 2 diabetes, a 2-hour oral
glucose tolerance test (OGTT), in the postpartum period. The current study examined
whether the implementation of a reminder system improved screening rates.

Methods: Based on our previous randomized control trial, we implemented a postpartum
reminder (letter or phone call) protocol into routine care at two of three clinical sites. We
verified postpartum testing by searching hospital laboratory databases and by linking to
the provincial physician service claims database. The primary outcome was the propor-
tion of patients who underwent an OGTT within 6 months of delivery.

Results: Women who received care in a setting using a reminder system were more likely
to receive an OGTT within 6 months postpartum (28 %) compared with usual care (14%).
The OGTT rates for both reminder groups were lower than that found in our randomized

control trial (28% vs. 60%).

Conclusion: Although the screening rates remain low, postpartum reminders doubled
screening rates using the recommended test, the OGTT.

Keywords: gestational diabetes, postpartum, screening, reminders,

type 2 diabetes prevention

Introduction

Gestational diabetes mellitus (GDM),
defined as hyperglycemia at the onset
of pregnancy or first recognized in preg-
nancy, affects about 3% to 4% of non-
Aboriginal women and up to 18% of
Aboriginal women in Canada.'* Although
GDM and gestational impaired glucose
tolerance (IGT) are associated with poor
obstetrical outcomes, the most serious
public health concern may be the 7-fold
increased risk of developing type 2 dia-
betes (T2DM) compared to women with

normal glucose tolerance in pregnancy.*¢
The Canadian Diabetes Association (CDA)
recommends that women with GDM have
a 2-hour oral glucose tolerance test (OGTT)
at 6 weeks to 6 months postpartum.’
Recommendations from the International
Workshop Conference on GDM suggest
screening at 6 weeks postpartum using
the 75-gram, 2-hour OGTT, which should
then be repeated at one-year postpartum
and then at least every 3 years thereafter.®
A fasting glucose blood test alone misses
approximately 40% of those with diabetes
and fails to identify those with IGT.” When

screened between 6 weeks and 3 months
postpartum, 13% to 32% of women with
GDM have IGT that may persist or later
develop into T2DM.!*! The postpartum
period therefore presents a unique opportu-
nity for the identification of women at high
risk of developing diabetes and provides an
important opportunity for early interven-
tion and prevention.

Although the importance of postpartum
screening with an OGTT is known, screen-
ing rates remain disappointingly low in
routine clinical practice.'** Identified bar-
riers to implementing the recommended
postpartum screenings include poor com-
munication between obstetrician and pri-
mary care provider, providers uncertain
about screening recommendations, patients
unaware of the risk of not screening and
patients missing screening appointments
due to competing time commitments.'* Our
group previously identified that the major-
ity of women were not receiving the rec-
ommended postpartum screening in the
Ottawa area of Ontario, Canada.!? We did
a randomized control trial (RCT) at The
Ottawa Hospital (TOH) where the woman,
her family physician, both of them or nei-
ther of them received a postal reminder
at approximately 3 months postpartum
to have an OGTT completed. If either the
woman, the physician or both received the
reminder, screening rates increased 4-fold
from 14% (no reminder) to approximately
60% . Approximately 30% of the women in
that study who completed the OGTT had
an abnormal result.!®
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Based on the results from the RCT, we
implemented a reminder system into rou-
tine practice in two of three GDM clinical
sites in the Ottawa area. The third site
could not institute the reminder system due
to logistics. The aim of our current study
was to compare whether our implementa-
tion of the reminder system at the two sites
made a difference in screening rates using
the CDA-recommended 2-hour OGTT. We
hypothesized that the women who had
received care at sites implementing the
reminder system would have a higher post-
partum screening rate using an OGTT com-
pared to those who had not. The analyses
were based on an intention-to-treat model.

Methods

This study was approved by the Research
Ethics Committee of both The Ottawa
Hospital (TOH) and the Queensway
Carleton Hospital (QCH). TOH is a uni-
versity-affiliated tertiary centre in Ottawa,
Ontario, Canada, that provides services to
a catchment area of 900 000 people. TOH
provides obstetrical services at two of its
campuses, the Civic Campus (west) and
the General Campus (east), each of which
performs approximately 3500 deliveries per
year. The QCH is a community-based hos-
pital in the west end of the city that serves
a population of over 400 000 and provides
2800 deliveries per year. Most women in
the region are referred to one of these three
sites for management of their GDM. All pri-
mary care is provided by family physicians.

We identified all the attendees at GDM
education classes at one of these three
sites between July 1, 2007, and June 30,
2008. Women were diagnosed with GDM
following either a 50-g glucose challenge
test (GCT) or a 75-g OGTT using the CDA
practice guidelines criteria.” A GDM diag-
nosis was made if the woman had either
(1) a 50-g GCT with a plasma glucose level
greater than or equal to 10.3 mmol/L or
(2) a 75-g OGTT with two of the follow-
ing three results: fasting plasma glucose
level greater than or equal to 5.3 mmol/L;
60-minute plasma glucose levels greater
than or equal to 10.6 mmol/L; or
120-minute plasma glucose level greater
than or equal to 8.9 mmol/L.” All the GDM
education classes give information on the

risks of GDM including the development
of diabetes postpartum, on individualized
nutrition counselling and on monitor-
ing blood glucose at home, and patients
return to the site for ongoing GDM care.
At reminder site A (TOH, General Campus)
and B (QCH) women were seen by an
endocrinologist/internist for ongoing care
and continued with their usual obstetri-
cal care provider; at the non-reminder site
(TOH, Civic Campus), women were seen
by a high-risk obstetrician and obstetrical
care could be transferred to the site if need
be. Patients were referred to an internist if
assistance with insulin management was
required. Similar protocols for insulin initi-
ation, based on the CDA recommendations,
were used at all sites.

For Ontario residents, all physician visits,
medical care and diagnostic testing are cov-
ered by the Ontario Health Insurance Plan
(OHIP), provincial health insurance that is
universally available without copayment. If
patients lacked OHIP coverage, they were
excluded from the study since postpartum
testing could not otherwise be verified.

Approximately three months after delivery,
patients from reminder site A were mailed
a reminder that included information on
the importance of diabetes screening and
a laboratory requisition for an OGTT at a
non-hospital-based laboratory, and patients
from reminder site B were either sent a let-
ter with a laboratory requisition or phoned
or both. Patients from the non-reminder
site did not receive a postal reminder or a
reminder phone call. No sites provided rou-
tine postpartum follow-up visits for GDM.

We collected baseline characteristics and
obstetrical outcomes by reviewing patient
charts. We estimated socio-economic status
using the neighbourhood income quintile,
according to the patient’s home postal
code. Ethnicity and education level were
not available. We searched through two
sources to identify diabetes screening tests
for the study participants: the hospital-
based electronic record system to identify
whether participants had completed post-
partum diabetes screening at the hospital
laboratory and records of billing claims
from community laboratories, by linking
each participant to the provincial physician

service claims database using their unique
health care number through the Institute
for Clinical Evaluation Services (ICES).
Because of the single-payer universal
health care system in Ontario, the database
includes information on all laboratory test-
ing performed outside of the hospital set-
ting, including the types and dates of tests.
(The results of the laboratory tests are not
available from these databases.)

The primary outcome was the proportion
of patients who were screened for T2DM
with an OGTT within 6 months of delivery.
Two additional outcomes were (1) an alter-
nate test that might have be used to screen
for T2DM within 6 months of delivery
(random glucose test, fasting glucose test
or glycated hemoglobin [HbAlc] test) or
(2) any test that might be used to screen for
T2DM within 6 months of delivery (OGTT,
random glucose test, fasting plasma glu-
cose (FPG) test or HbAlc test).

Using chi-square tests and analysis of
variance (ANOVA), we compared the base-
line demographic, clinical and metabolic
parameters between study participants and
excluded participants and between the three
sites. To compare screening rates at the
three sites, we performed a chi-square test
for each outcome versus site of delivery. We
used logistic regression analyses to adjust
for the following baseline characteristics:
maternal age at delivery; socio-economic
status; previous GDM; pre-pregnancy body
mass index (BMI; normal vs. overweight vs.
obese); GDM treatment (diet only vs. insu-
lin); and family history of T2DM. We report
unadjusted means and associated standard
deviations for continuous variables, as well
as the proportion of participants for each
variable of interest (number and percent)
for categorical variables. Differences are
considered significant at p < .05.

Results

We identified a total of 349 cases who
attended the education classes at the three
sites. Of these, 60 women did not meet
the criteria for GDM and 27 did not have
OHIP coverage (mostly because they were
residents of the neighbouring province
of Quebec) leaving 262 participants. The
27 excluded women differed from the
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included participants in that there was a
significantly greater proportion of cigarette
smokers in the excluded group (p = .002);
they also gave birth to infants with a lower
weight (p = .028). However, the difference
in birth weight did not remain significant
when gestational age at delivery was con-
trolled for (p = .316). There were no other
significant differences compared to the
included participants, as seen in Table 1.

The majority of women (96.6%; 253/262)
returned to the site for GDM care following
their education class. Of the participants
from the reminder sites, 92.2% (83/90)
returned to reminder site A and 100%
(55/55) returned to reminder site B, and
were followed by an internist/endocrinolo-
gist for GDM care. Of the participants from
the non-reminder site, 98.3% (115/117)
returned and all but three were seen by
the high risk obstetrician for GDM care; of
these, 17.9% (21/117) were also seen by an
internist/endocrinologist.

Hospital birth records were available for
91.6% (240/262) of participants. There were
no differences among the sites for the fol-
lowing characteristics: birth weight; propor-
tion of infants born > 4000 g; proportion of
Caesarian sections; proportion of multiple
gestation; proportion of primigravids or
proportion of women experiencing pre-
eclampsia (See Table 1). Women from the
non-reminder site, however, did give birth
earlier than women from reminder site B
(38 vs. 39 weeks, p = .010).

At reminder site A, 96.7% of participants
were sent a postal reminder with a labora-
tory requisition (n = 3 not sent) following
delivery, but 11.5% (10/87) of these were
returned because the patient no longer
lived at that address. Of the participants
from reminder site B, 76.3% (42/55) were
mailed a reminder letter, 14.5% (8/55)
were phoned by a volunteer, and 7.3%
(4/55) received both a letter and a phone
call; one could not be reached by telephone
and no letter was sent. No patients from
the non-reminder site received postal
reminders or phone calls.

In the intention-to-treat analysis using
all participants, 21.7% (57/262) women
completed the OGTT postpartum screening

within 6 months of delivery, 23.3% (21/90)
from reminder site A, 36.4% (20/55) from
reminder site B and 13.7% (16/117) from
the non-reminder site (p = .01) (Table 2).
When the reminder sites are combined,
28% (41/145) completed the OGTT, sig-
nificantly more than those from the non-
reminder site (chi-square [yx?] = 7.274;
p = .01; degrees of freedom [df] = 1).
In the logistic regression analyses, sig-
nificantly more women from reminder
site B completed an OGTT compared to
the non-reminder site (adjusted odds ratio
[OR] = 3.10; p = .03); reminder site A did
not differ from either site in OGTT com-
pletion (Table 3). When we examined the
occurrence of any glucose test (random/
fasting glucose test, HbAlc or OGTT)
in the 6 months following delivery, we
found that 41.6% (109/262) of women had
completed one or more of these tests. Of
the 57 women who had had OGTTs, 81%
(n = 46) had records of the test in the com-
munity laboratory billing claims database.
There were no statistically significant dif-
ferences among the sites for the proportion
of women who completed either random/
fasting glucose testing or HbAlc or any dia-
betes screening test.

Factors that may influence screening rates
were entered into a logistic regression anal-
ysis (Table 3). Women treated using diet
only (vs. insulin) were less likely to com-
plete the OGTT (adjusted OR = 0.38; CI =
0.18-0.80; p = .01). No other factors were
found as significant predictors of OGTT
testing. Paradoxically, women who were
normal weight or overweight (vs. obese)
were more likely to go for any postpartum
glucose test (adjusted OR = 2.40; CI =
1.16-5.01 and adjusted OR = 3.10; CI =
1.42-6.77, respectively; p = .03). A family
history of T2DM and previous GDM did not
have a significant effect on the participant
undergoing postpartum diabetes screening.

Discussion

We found that women with previous GDM
who received care at sites where remind-
ers are used for postpartum diabetes
screening were more likely to receive the
recommended test, the OGTT. The OGTT
rates for both reminder groups were lower
than that found in our RCT (28% vs. 60%),
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as expected in a comparative effective-
ness study. Our rates of screening without
reminders had not improved (13.7% of
women from non-reminder site completed
the OGTT, similar to 14.3% of women in the
RCT non-intervention group). The OGTT
screening rates were lower at reminder site
A, but 14.4% of participants from this site
did not actually receive the reminder and
there was no telephone follow-up. Based
on the intention-to-treat model, however,
these women were still included in the
analyses and participants from this group
were still more likely to receive the OGTT.

Our results indicate that there were sig-
nificantly fewer participants from the
non-reminder site completing an OGTT
compared to women from the reminder
sites, but that there was no differences in
the proportion that completed other glucose
tests (random glucose test, FPG or HbAlc).
Reluctance to perform OGTTs has been
demonstrated in the general population of
Ontario,"” despite it being the best test for
screening for diabetes as other types of test-
ing may lead to false-negative results. In a
recent large-scale cohort study, women with
a history of GDM completed both the OGTT
and the FPG; if only the FPG was used, 38%
of those with prediabetes and 75% of those
who met criteria for type 2 diabetes would
have been missed.!® Similarly, a Canadian
study reported that when results from the
FPG were used alone, 54% of women with
diabetes would have been identified as nor-
mal.’ In the current study, only about half
of the women who were screened using any
glucose test received the recommended test
(OGTT, 21.7% vs. 41.6% any test), which
suggests that the CDA guidelines are not
being followed, thus missing opportunities
for early intervention. Women with IGT
and a history of GDM are more likely to
progress to T2DM within 3 years compared
to women with IGT and without a history
of GDM (38.4% vs. 25.7%)." Many clinical
trials have demonstrated that T2DM may be
delayed, if not prevented, in these high risk
patients through lifestyle modifications and
pharmacotherapy.’* In fact, women with
previous GDM may benefit the most from
pharmacotherapy.’” Continued patient and
provider education and service innovations
are needed to improve use of an OGTT.




TABLE 1
Baseline demographic, clinical and metabolic parameters of study participants

Non-reminder Reminder Reminder Excluded
group group A® group B? p-value
(N=117) (N =90) (N =55) (N=27)

Baseline characteristics
Maternal age at delivery (years) 34.0 £ 5.4 33.5+5.0 333 4.0 33.7+54 .659
Gestational age at GDM diagnosis (weeks) 26.9 + 4.0 27.8+2.8 27.8+2.7 26.6 + 3.4 .106
Pre-pregnancy BMI (kg/m?) 27.6 £6.8 27.6 £ 6.0 254 +53° 28.8+7.0 .039
Category of BMI (n, %)

Unknown 0 (0.0) 27 (30.0) 1(1.8)

Normal 53 (45.3) 23 (25.6) 28 (50.9)

Overweight 28 (23.9) 23 (25.6) 13 (23.6)

Obese 36 (30.8) 17 (18.9) 13 (23.6)
Previous GDM 30 (26.3) 20 (22.5) 6(11.1) 5 (18.5) .082
Primigravida 35 (29.9) 27 (30.0) 16 (29.1) 5(18.5) .992
Cigarette smoking in pregnancy 8(6.8) 2(2.6) 509.1) 6(22.2) .258
Glucose level in challenge 50-g OGTT (mmol/L) 11.1£2.2 11.8+1.8 11.2+1.7 11.5£19 .202
Glucose level at 0 min 75-¢ OGTT (mmol/L) 5.4+0.8 5.5+0.7 5.2+0.7 5.4+0.7 .35
Glucose level at 60 min 75-¢ OGTT (mmol/L) 11.8+1.3 116+ 1.4 11.7 £ 0.9 11.5+1.1 .803
Glucose level at 120 min 75-g OGTT (mmol/L) 9.4+1.7 9.6 +1.8 9.6 +1.4 93+1.3 .835
GDM care
GDM treated with insulin 45 (38.5) 25 (27.8) 14 (25.5) 8(29.6) 131
Birth outcomes
Gestational age at delivery (weeks) 38.0 +2.2 38.7+£2.5 39.0 + 1.5° 373+33 .01
Infant birth weight (grams) 3280.4 £ 682.6 3408.6 + 690.0 3440.7 £ 513.8 3058.3 £ 670.0 233
Multiple gestation 6(5.2) 2(2.8) 0 (0.0) 2(7.7) .196
Pregnancy-induced hypertension 12 (10.4) 3 (4.2 509.1) 5(19.2) .655
Preeclampsia 7 (6.1) 4 (5.6) 2 (3.6) 0 (0.0) .655
Caesarian section 50 (43.9) 27 (37.5) 20 (36.4) 12 (46.2) .552
Family Hx T2DM 59 (50.4) 51 (56.6) 27 (49.1) 13 (48.1) 527
Income quintile (by postal code)
Missing 2(1.7) 1(1.1) 0(0.0) n/a .001¢
1 (lowest) 32 (27.4) 32 (35.6) 3 (5.5 n/a
2 19 (16.2) 12 (13.3) 13 (23.6) n/a
3 27 (23.1) 17 (18.9) 13 (23.6) n/a
4 19 (16.2) 22 (24.4) 10 (18.2) n/a
5 (highest) 18 (15.4) 6 (6.7) 16 (29.1) n/a

Abbreviations: BMI, body mass index; GDM, gestational diabetes mellitus; Hx, medical history; N, overall sample size; OGTT, oral glucose tolerance test; p, significance; T2DM,
type 2 diabetes mellitus.

Notes: n/a = data was not available due to lack of provincial insurance number to link data.

Data represent mean + standard deviation or counts (%).

2 Reminder groups A and B were compared to the non-reminder group using chi-square and analysis of variance (ANOVA) analyses.
b Significant versus non-reminder group.

¢ Reminder group B differs significantly by income quintile compared to reminder group A and the non-reminder group.
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Several factors may play a role in comple-
tion of postpartum screening. There are
differences in service delivery between
our non-reminder and reminder sites.
In particular, at the reminder sites all
patients were seen by an internist/
endocrinologist, whereas at the non-reminder
site all patients saw a high-risk obstetri-
cian and only saw the internist for insulin
adjustments. However, given that the rate
of screening was the same as in the non-
intervention group in our RCT, and the
model of care (other than the postpartum
reminders) has remained the same at all
sites, the difference is most likely due to
the implementation of a reminder system.
Further, despite our attempts to ensure that
the reminder had been received and the
patient was available for screening, there
were 4 participants who were not sent a
reminder and 10 mailed reminders were
returned, indicating 9.6% in the reminder
groups who were lost to follow-up. Also,
participants in the RCT knew that they
were taking part in a research study com-
pared to the current study where women
were not aware of this.

Greater contact with health care providers
appears to increase screening rates. Visits
to health care providers postpartum, either
with an endocrinologist or during the
6-week routine follow-up visit where the
provider ordered the test, were associated
with higher rates of screening.?*%* Similarly,
in a cohort study of over 14 000 women
with GDM, visits to an internal medicine
or obstetrics/gynecology provider were

TABLE 2

independent and significant predictors
of postpartum screening in the year post-
delivery.!® In our practice, no routine post-
partum appointments are made with the
internist/endocrinologist. Our study was
limited in that we were not able to access
the out-of-hospital records for postpartum
care by an obstetrician or primary care
provider.

Although there are no other direct studies
comparing models of care delivery, case
management may improve screening rates.
One prospective cohort study followed
women with GDM who were provided labo-
ratory requisitions upon hospital discharge
and also contacted at home by a case-
manager who could perform the test; this led
to an OGTT screening rate of 41%.% At
Kaiser Permanente in Northern California,
screening rates utilizing an OGTT increased
from 16.6% to 71.5% when a nurse-
managed care program was instituted.'

Women at highest risk of developing T2DM
may not be returning for screening. In
our study, women on insulin were more
likely to complete postpartum screening,
but obese women were least likely to do
so, with a rate of only 28.8% completing
any glucose screening. One prospective
cohort study followed women with GDM
who were provided laboratory requisitions
upon hospital discharge and also contacted
at home by a case-manager who could
perform the test.? The women who did
not return had a greater incidence of previ-
ous GDM, higher diagnostic glucose levels

The proportion of study participants from each group who completed
glucose screening tests in the first 6 months postpartum

Non-reminder

group
(N=117)

Reminder Reminder
group A group B
(N =90) (N =55)

OGTT 16 (13.7%)
31 (26.5%)

16 (13.7%)

Random/fasting glucose
HbA1c

Any glucose test 44 (37.6%)

21 (23.3%)
23 (25.6%)
12 (13.3%)

20 (36.4%)°
12 (21.8%)
9 (16.4%)

38 (42.2%) 27 (49.1%)

Abbreviations: HbA1c, glycated hemoglobin test; N, sample size; OGTT, oral glucose tolerance test;

p, statistical significance.

2p = .01, reminder group B vs. non-reminder group.
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and were more likely to have been taking
insulin during pregnancy, suggesting that
women with less severe GDM were more
likely to return for follow-up. We need
further research on perceptions of risk vis-
a-vis screening to find out why high-risk
women are not being screened.

Our study has several limitations. We
only followed women for 6 months post-
partum in keeping with the CDA screen-
ing recommendations. (In our RCT study,
we included testing done within one
year.) The results from other studies are
varied: one found that women will delay
their testing up to 428 days postpartum,™
whereas another demonstrated that 94.3 %
of women completed it by 12 weeks post-
partum.* However, the performance of this
study in one urban multicultural centre
may limit the generalizability of the results.

In summary, the current study shows that
reminders are an effective method of rein-
forcing guidelines for postpartum diabetes
screening. However, the majority of women
continue to not receive any glucose screen-
ing, let alone the recommended OGTT. Care
providers should consider implementing a
structured approach to postpartum follow-
up of women with a history of GDM.
Further studies should assess different
methods of postpartum reminders and bar-
riers to implementation.
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TABLE 3
Adjusted logistic regression models for predicting postpartum glucose screening among women with a history of GDM

Outcome Effect Adjusted OR 95% ClI p-value
OGTT
Site .029
Reminder A vs. non-reminder 1.57 0.66 — 3.70
Reminder B vs. non-reminder 3.10 135 - 7.14
Age .262
<30 vs. 240 years 2.51 0.58 -10.83
30-39 vs. > 40 years 3.06 0.79 -11.84
Prior GDM 0.49 0.20 - 1.23 131
BMI 134
Normal vs. obese 2.42 0.92 - 6.36
Overweight vs. obese 3.30 1.20 — 9.06

GDM treatment

Diet vs. insulin 0.38 0.18 — 0.80 .012
Family Hx T2DM 1.07 0.55 — 2.05 .845
SES quintiles .635

1 (lowest) vs. 5 (highest) 0.89 0.29 - 2.63

2vs.5 0.96 0.33 - 2.84

3vs.5 0.85 0.29 - 2.47

4vs. 5 1.68 0.59 - 4.77

Any test
Site 734

Reminder A vs. non-reminder 1.09 0.56 — 2.13

Reminder B vs. non-reminder 1.33 0.65 — 2.71
Age .595

<30 vs. > 40 years 0.74 0.28 — 1.98

30-39 vs. 2 40 years 1.05 0.44 — 249
Prior GDM 0.68 0.35 - 1.34 .264
BMI .032

Normal vs. obese 2.40 1.16 — 5.01

Overweight vs. obese 3.10 1.42 - 6.77

GDM treatment

Diet vs. insulin 0.60 032 - 1.12 .107
Family Hx T2DM 0.77 0.45 - 1.31 328
SES quintiles 195

1 (lowest) vs. 5 (highest) 0.92 0.38 - 2.21

2 vs. highest 133 0.54 - 3.31

3 vs. highest 0.85 0.35 - 2.04

4 vs. highest 2.09 0.85 - 5.13

Abbreviations: BMI, body mass index; Cl, confidence interval; GDM, gestational diabetes mellitus; Hx, medical history; OGTT, oral glucose tolerance test; OR, odds ratio; SES, socio-
economic status; T2DM, type 2 diabetes mellitus.

Notes: The category listed first on each line represents the reference group.
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The development of community health indicators:
a district-wide approach
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Abstract

Introduction: In response to high rates of chronic disease, the Capital District Health
Authority in Nova Scotia recognized a need to move from a focus on acute care in deci-
sion making to one that also values a population health approach guided by community

health indicators.

Methods: Stakeholders were surveyed on the choice, knowledge and utility of selected

indicators.

Results: Respondents reported high scores for changes in their knowledge and attitude
regarding community health indicators, and identified priority indicators for action.
Decision makers’ use of community health indicators was increased by stakeholder
involvement, supporting evidence in plain language, and wide dissemination.

Keywords: community health indicators, district hospitals, community health planning,

population health, Nova Scotia

Introduction

Compared to other Canadians, Nova
Scotians have poor health status and high
rates of chronic disease and obesity, as well
as an aging population.'* Interventions to
improve health status require multi-level,
multi-sectoral action.? For the health sys-
tem this means moving the focus from
acute care to a population health approach,
which involves developing partnerships
beyond the traditional health care sector
and systematically measuring the progress
of population health initiatives. Such a
strategy may require district health authori-
ties to reassess skill mix, decision support
systems, budget allocations, and advocacy
priorities as well as to shift to an organi-
zational culture that values a population
approach to health.

The Capital District Health Authority
(Capital Health) is Nova Scotia’s largest
provider of health services, providing care
to an immediate catchment area of 400 000

(approximately 40% of the population of
Nova Scotia). Capital Health operates hos-
pitals, health centres and community-based
programs throughout Halifax Regional
Municipality and the western part of Hants
County, which includes some of the highest
population density areas in the province as
well as rural areas, small villages, and towns.

Capital Health has a budget of approxi-
mately $800 million and a staff of about
11 000 employees and physicians, and
is affiliated with Dalhousie University.
It serves as a provincial and Maritime
referral centre for tertiary and quaternary
care. Capital Health has embarked on the
implementation of a new strategic plan
(QUEST, the planning initiative leading to
Our Promise, the new strategic plan). One
of the goals of this process is to ensure
that its strategic directions are population
based and evidence informed. Specifically,
achieving the strategic direction of sustain-
ability requires the monitoring of the health
of the community by means of locally

relevant evidence-informed community
health indicators that provide the evidence
necessary to support decision making
(whether strategic, business, or program).
That these core indictors are locally rel-
evant is more important than their being
nationally comparable.*

Currently, Capital Health reports and takes
action to improve acute care based on clini-
cal indicators such as wait times for hip
and knee surgery, length of time spent in
the emergency department, infection rates
and medication errors. However, Capital
Health does not have, as yet, a similar sys-
tematic review process for improving popu-
lation health; nor does it systematically
use evidence-informed community health
indicators to guide decision making. It also
has lower than desired rates in preventive
health areas such as mammography screen-
ing and physical activity.*>®

Methods

The Population Health Committee, set up
by Capital Health’s Board of Directors,
established a working group to recommend
community health indicators for Capital
Health to monitor. Members of this work-
ing group included the Medical Officer of
Health, the Director of Planning and Quality
(now Performance Excellence), the Head of
Community Health and Epidemiology, an
epidemiologist from the Health Outcomes
Research Unit, a decision support analyst
and the Director of Community Health
(chair). The group built upon previous
organizational work in the area, since uti-
lizing change management evidence that
indicates use of existing resources and sys-
tems increases the likelihood of acceptance
of the change.”
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Because of the district’s limited resources
and the length of time necessary to change
population health, the working group
took a pragmatic approach to identifying
a manageable number of indicators for
Capital Health to monitor on an ongoing
basis and a subset of indicators for prior-
ity action. In doing so, the working group
adopted a four-step process to develop the
community health indicators, based in
part on the Canadian Institute for Health
Information (CIHI) framework for indica-
tor identification.® The steps consisted of
gathering information to develop an initial
set of indicators for monitoring purposes;
consulting with stakeholders to identify
priority indicators for immediate action;
validating the priority indicators; and
using the selected indicators (Figure 1). A
logic model (Figure 2) shows the interrelat-
ing process steps (the activities) and the
inputs, outputs and outcomes.

In the first—information gathering—step,
the working group considered emerging
health issues and priorities using key age
groups (general, infants/children, youth,
adults, and seniors) to guide thinking in
order to select an initial set of indicators.
Indicators were organized by age group
for three main reasons: community health
and health promotion interventions are
implemented differently by age group; chil-
dren’s services are delivered mainly by the
IWK Health Centre, and such a breakdown
assisted in identifying their role in tak-
ing action to improve population health;
and practitioners working with specific

populations would more readily see the
application of the indicators to their work.

The group developed criteria to guide selec-
tion of the indicators based on a literature
review and environmental scan. Critical
to selection was local relevance, since the
purpose of the chosen indicators was to
help guide Capital Health’s future business
decisions. Further, they had to be consist-
ent with the definition of a good indica-
tor as provided by Accreditation Canada
(meaningful and relevant to those using
the indicator; collected consistently and
accurately without significant additional
burden; follows standard definition; rate-
based; and aligns with organizational goals
and objectives).” The committee adapted
the screening criteria for indicator selec-
tion developed by Saskatchewan Health™
because this framework is closely aligned
with the values and objectives of our work-
ing group. The committee also considered
the ability to compare Capital Health
rates with provincial and national rates
over time, in keeping with the strategy
recommended by the National Consensus
Conference on Population Health Indicators
convened by the CIHI.®

The working group used the following cri-
teria for indicator selection: linked to one
or more of the strategic priorities of Capital
Health, actionable by Capital Health, feasi-
ble to measure and report, evidence based,
easily understood and easy to use, reliable
and valid, sensitive and specific, and com-
parable across jurisdictions and over time

FIGURE 1
Process methodology

Step 1 Step 2 Step 3 Step 4
Gather . -
. . Consult Validate Utilize
information

* Identify emerging
health issues

* Select and prioritize
indicators with

» Develop selection stakeholders

criteria

* Develop indicators
to address emerging
health issues

* Confirm indicator  Determine awareness
selection and priori-

ties for action

* Reassess skill mix
* Reallocate budget

* Select population
health priorities

* Identify key areas for
advocacy

« Continue ongoing
research and
innovation
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(Table 1). The working group also consid-
ered it important to identify both positive
and negative indicators that would meas-
ure the activity and progress of community
health strategies within the district, provide
a balanced view of the health of the popu-
lation across program areas and objectives,
have minimal duplication, and be ethically
and legally measurable.5

During the second step—consultation—the
list of indicators was refined through con-
sultation with district health authority and
community stakeholders using a modified
Delphi method. This is a structured process
for collecting and distilling knowledge from
informants through a series of question-
naires interspersed with feedback.™? It has
the advantage of gathering opinion without
the need for face-to-face meetings. The
working group developed an information
package for stakeholders consisting of a list
of indicators, a brief memorandum outlin-
ing the process and goals of the selection
process, and a short questionnaire solicit-
ing the stakeholders’ knowledge of and
the utility of community health indicators
using 5-point Likert scales (not aware to
very aware, and not helpful to very helpful,
respectively). The indicators were organ-
ized by age group and presented along with
the definition, a brief rationale providing
the link between the indicator and health
in lay language, comparisons of district-
level data to provincial and national figures
using the most current available rates, the
data sources, and a brief demographic pro-
file of Capital Health.

Stakeholders were asked to identify two
priority indicators for each age group. They
were also asked if the working group had
identified the most relevant indicators,
what indicators were missing and should
any indicators be deleted. Respondents
could choose to reply anonymously.

In addition to distributing the package,
the chair of the working group presented
the information to small group sessions of
stakeholders. The goal of this multi-faceted
approach (information package, supporting
data, presentation and discussion) was to
improve both the response rates and utili-
zation of the indicators.




FIGURE 2
Community health indicator logic model

The following logic model links steps 1-4 from the process methodology logic model (Figure 1) with the inputs, outputs and measures
to achieve the outcomes.
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TABLE 1
Health indicator selection criteria

Criteria Definition

Linked to one or more of the strategic

. . hat is measured may influence or play a role in the refinement of the district’s strategic priorities
priorities of Capital Health w Y Y gic p

Actionable by Capital Health Capital Health can influence a change (via advocacy, partnership, or direct intervention)

Feasible to measure and report Measurable in a practical, cost-efficient way, and derived from available/accessible management information systems
Evidence based Evidence linking a change in indicator to improved health outcomes
Easily understood/used Easy to understand by intended users (the Board, senior leadership team, staff)
Reliable and valid Scientifically sound, measured consistently (reliability) and accurately (validity)
Sensitive and specific Responsive to action; readily responds to external stimuli and has a distinct effect

Comparable Comparable across jurisdictions (e.g. other District Health Authorities, provinces, nationally) and over time

Adapted from: Saskatchewan Health Regional Health Services (2007)"
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TABLE 2
Priority indicators per category and identification response rates

Category

Indicator

Responses (%)

Poverty 31.6
Food insecurity 21.1
General Housing affordability 15.8
Environment/regular physician/
unemployment 10.5
Breastfeeding initiation 25.0
Infant/Children Early childhood development 23.5
(0-11 years) Exposure to second hand smoke 20.6
MMR immunization 10.3
Overweight/obesity” 32.8
Youth Physical inactivity 23.4
(12-19 years) Smoking 17.2
Sexually transmitted infections 10.9
Overweight/obesity” 31.7
Adults Literacy 19.0
(20-64 years) Physical inactivity 12.7
Colorectal screening 9.5
Home care wait times 36.8
Older Adults Physical inactivity 31.6
(65+ years) Falls 19.3
Influenza immunization 12.3

Abbreviations: MMR, Measles, mumps and rubella vaccine.

Notes: Table includes the top four priority indicators in each area due to space limitations.
20verweight and obesity were initially separate, but were combined for practical purposes.

The third step in the process was the
validation step. Upon receipt of initial
stakeholder feedback, the indicators and
priorities for action chosen by stakeholders
was confirmed and planned for, by means
of further consultation sessions with stake-
holders if necessary.

The final step, currently underway, involves
the utilization of the indicators to measure
population health including reassessment
of skill mix and reallocation of the budget.
It also permits the identification of key
areas for advocacy, as well as innovation in
health care practice across service delivery
and research.

Results

Selection of indicators

The working group selected 53 initial
indicators and sent this list to key stake-
holders. Of the 59 stakeholders surveyed,
38 responded (64% response rate). The
top priorities for action identified for each
group were as follows: the population in
general—the percentage of low-income
families (32%); infants and children—
the percentage of mothers breastfeeding
on leaving hospital (25%); youth—the
percentage who are overweight or obese
(with body mass index [BMI] greater than
or equal to 25 kg/m?) (33%); adult—the
percentage who are overweight or obese
(32%); adults over 65 years old—home care
wait times (37%). There was reasonably
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good agreement for priority indicators for
each of the age groups (Table 2). Generally,
indicators chosen for priority action were
those for which there was good evidence of
need as indicated by the additional data and
information provided to the respondents.

Respondents showed high scores for
knowledge and attitudes on the Likert
scales (medians of 4) in response to the
questions, “On a scale of 1 to 5, has the
information provided and discussions
through QUEST increased your awareness
of the health status of our community and
the link between the indicator and health?”
and “On a scale of 1 to 5, do you think
monitoring and reporting these indicators
would help guide the Board and organiza-
tion in its strategic and business decision-
making?” Unfortunately, there were no
baseline data with which to compare
these self-report scores. With respect to
increasing awareness of the health status
of the community and the link between the
indicator and health, 73% of the respond-
ents indicated that the information pro-
vided improved their awareness and 94 %
reported that they thought monitoring and
reporting these indicators would help guide
the Board and the organization in its strate-
gic and business decision-making.

Further prioritization/validation sessions
with stakeholders had been planned as
the third step in the process in the event
of lack of consensus in the consulta-
tion step. However, the results indicated
consensus regarding priorities for initial
action. Therefore, wider dissemination
was planned following presentation to the
Population Health Committee of the Board.

Survey results regarding priority indicators
for district action were presented to the
Population Health Committee of the Board
for their consideration and utilization.
Due to limited resources, the Committee
supported one priority indicator (physical
inactivity), which was the second most
important issue for the youth and older
adult age groups and the third most impor-
tant for the adult age group. As a result,
a strategy with specific targets to increase
physical activity levels was developed to
demonstrate how a partnership approach
can be used to improve community health,




as measured by indicators. However, rec-
ognizing the importance of the relation-
ship between poverty, health and access to
services, the Population Health Committee
suggested further exploration of the role
of the district in addressing poverty fol-
lowing a review of the provincial Poverty
Reduction Strategy.!?

Monitoring of indicators

The working group recommended a process
for ongoing monitoring and reporting of
the full set of community health indicators
that involved the integration of the tracking
and reporting process at both strategic and
operational levels, with monitoring of the
indicators and annual reporting on progress
completed by a single group that includes
an epidemiologist, health economist, data
analyst and others as necessary.

The working group also recommended
development of a concise, easy-to-read
“dashboard” report that contains key indi-
cators to support decision making at Board
level. Supporting material would be made
available upon request. The Population
Health Committee would receive and
discuss the dashboard reports, and make
recommendations for health improve-
ment strategies to the Board in response to
these. The Quality Committee of the Board
should also receive the indicator reports for
its information. This Committee currently
monitors mainly acute care indicators but
has recognized the need to consider the
impact of broad community health indica-
tors on their work. Importantly, it was also
recommended that the annual dashboard
report be made available to the broader
community. It is recognized that these indi-
cators reflect highly complex issues that
will require time and effort to change. The
Population Health Committee noted that
it would be helpful to monitor and report
changes to predisposing factors that would
be expected to impact the selected indica-
tors as part of the monitoring strategy.

Discussion

District health authorities are legislated
to “improve the health of their communi-
ties.” The boards of district health authori-
ties make decisions based on information
provided to them. Providing boards with

evidence of the link between community
health indicators and health outcomes, and
the need for “upstream,” multi-level, multi-
sectoral action, as demonstrated through
this intervention project, has implications
for a range of actions. These include the
selection of actionable population health
priorities, reallocation of budget from acute
care to population health, reassessing skill
mix needed to take action to improve the
indicators (e.g. epidemiologists, health
economists, analysts, public health person-
nel), identification of key areas for advo-
cacy, determining areas for innovation and
research related to population health (eval-
uation of effective interventions to increase
physical activity in the district), and shift-
ing organizational culture to include valu-
ing a population approach to health.

Change management theory indicates that
the first step in changing behaviour is to
increase awareness of the issue. It was
hoped that the evidence provided through
the presentations and discussions, along
with the information package material,
would lead to an increased stakeholder
awareness of the need to develop and sub-
sequently use community health indicators
in decision making and of the need to move
from a system focused on acute care to one
that also values a broad population health
approach. The stakeholders were influen-
tial, directly or indirectly, in identifying the
need to include community health indica-
tors in our business and strategic plans.'*

At the board and executive level, building
capacity for evidence-informed decision
making related to population health has
implications for business and strategic
planning. It can assist an organization to
better determine where and how to allocate
resources. The evidence helps identify the
areas of greatest need and where inter-
ventions are likely to succeed, and hence
quality information is required in order to
set priorities. The identification of com-
munity health priorities for action allows
for focused action by the organization,
enabling greater impact.

The working group’s method of indicator
identification provided evidence-informed
information to assist Capital Health in
selecting indicators for action. It combined

both empirical and contextual evidence
through consensus. The utilization of
research evidence in decision-making is
facilitated if decision makers are aware
that it exists (wide dissemination) and is
summarized concisely with implications
for practice.!'>!® A set of community health
indicators is the first step towards this goal.
We concluded that the use of population
health indicators by decision makers is
increased by: (1) involving those who will
use the indicators during indicator devel-
opment; (2) presenting evidence clearly
linking indicators to health in an easy-to-
manage and useful format and in plain
language; and (3) wide dissemination.

Such a process is not without challenges.
Selection of too many indicators dilutes the
available information and makes the task
of monitoring and reporting unmanageable.
However, if too few indicators are identi-
fied, the overall picture of the health of
the population is inaccurate. In addition,
our information is derived from a sample
with a 64% response rate. Organization of
indicators by age group meant that some
indicators received greater representation
in the selection process. However, the
reality of policy development and service
delivery by age group outweighed this con-
cern. Finally, some of the indicators chosen
in this project, such as the percentage of
low-income families in the general popula-
tion, may not be readily amenable to direct
action by Capital Health, though they are
important areas for advocacy.

Understanding the community’s health
status is essential in the development
of population-wide strategies for health
improvement. This project has provided
community health indicators to monitor
planning and performance for popula-
tion health improvement. As local health
data are important for local health plan-
ning, Capital Health is completing a dis-
trict health assessment adapted from the
Canadian Community Health Survey to
obtain health data at the community health
board level. Local data assist in mobilizing
communities to action. The process for
determining these indicators, as described
here, may help other district health authori-
ties meet their legislative mandate of
improving the health of their communities.

Vol 31, No 2, March 2011 — Chronic Diseases in Canada




This project has implications beyond the
district level by providing evidence for the
districts and community health boards
to advocate for further provincial invest-
ment in policies and practices that reduce
social, economic and health inequalities.
Ultimately, a scorecard or dashboard on
community health indicators will be avail-
able to the community, permitting transpar-
ency and accountability. It will assist the
community in gaining a better understand-
ing of the health of their community.

Identifying what contributes to a healthy
community is still not well understood by
district health authorities. Researchers may
be interested in implementing and evaluat-
ing population health initiatives for which
there are no current data or evidence of
effective interventions. This will add to the
body of knowledge in this area. It would
be particularly interesting in future endeav-
ours to implement these indicators across
district health authorities in Nova Scotia
and compare their effectiveness in support-
ing community and stakeholder action to
address chronic diseases.
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Projection of future cancer incidence and
new cancer cases in Manitoba, 2006-2025

J. Nowatzki, MSc (1); B. Moller, PhD (2); A. Demers, PhD (1,3)

Abstract

Introduction: Projecting the burden of cancer is important for evaluating prevention
strategies and for administrative planning at cancer facilities.

Methods: We projected cancer incidence and counts for the population of Manitoba using
population projections from the Manitoba Bureau of Statistics for the years 2006 to 2025
and cancer incidence data from the Manitoba Cancer Registry for the years 1976 to 2005.
Data were analyzed using a version of the age-period-cohort model with recommended
modifications that was developed and tested in the Nordic countries.

Results: The overall incidence of cancer in Manitoba is not projected to change sub-
stantially from 2006 to 2025. However, the age-standardized incidence for lung cancer
is expected to decrease, particularly for males, highlighting the importance of tobacco
prevention. The total number of new cancer cases per year is expected to increase 36 %

over the projection period, attributable primarily to demographic changes.

Conclusion: As the population of Manitoba increases, resource and infrastructure plan-
ning will need to account for the expected increase in cancer cases.

Keywords: cancer, projections, incidence, burden of disease, Manitoba

Introduction

Projection estimates of the burden of can-
cer have significant implications. They
are important for administrative planning
at cancer facilities, including establish-
ing future policy and research plans.
Projections also have scientific implica-
tions; by comparing projected numbers to
actual cancer outcomes, they can be used
as a benchmark against which to evaluate
prevention strategies.! In this case, age-
standardised rates allow comparison of
cancer incidence across populations on a
per capita basis.

Projecting cancer rates is challenging
because many risk factors have not been
identified; for known risk factors, it is dif-
ficult to directly measure exposure and

impact. Further, changes in prevention
and cancer care that may have a signifi-
cant impact on incidence or mortality are
unpredictable. Various statistical methods
have been used to project cancer incidence
in other countries.*” The most common
cancer projection models use trends in the
three time-related variables of age, period
and birth cohort as a substitute measure-
ment of the risks associated with cancer
incidence and mortality.!** Future rates
are predicted by extrapolating from his-
torical trends in the proxy variables of age,
period and cohort. Linear changes in can-
cer incidence across particular age groups,
time periods or generations (cohorts)
will likely continue for some time, and
this is the major assumption made in

age-period-cohort modelling. Because only
linear changes in the proxy variables can
be extended into the future to make predic-
tions, cancer projections are subject to a
great deal of uncertainty.

Moller et al. proposed a method for long-
term projection of cancer incidence using
age-period-cohort modelling after compar-
ing several versions of the model on data
from the Nordic countries.® The researchers
tested a total of 15 models by comparing
predictions based on prior historical data
to observed rates, and recommended those
models that produced the most accurate
predictions. These tested and recom-
mended techniques have been used to
project cancer in the Nordic countries* and
in England® but have not been used widely
in Canada.’ Projections for all cancers com-
bined in the Nordic countries (1998-2002
to 2018-2022) suggest that rates have
levelled off for males and will level off for
females about ten years from the start of
the projection period.* Results from pro-
jections in England (2004-2020) suggest
that incidence of all cancers combined for
males may now be starting to decrease
after increasing over the past few decades;
similarly, incidence of all cancers combined
for females are projected to start decreasing
in 2015.°

The purpose of this paper is to present
the results of applying recommended
projection methods to the population of
Manitoba, Canada, for the period 2006 to
2025. The resulting estimates of the num-
ber of new cancer patients in Manitoba
over the projection period will help plan for
future healthcare needs related to cancer.
Further, the results will show how current
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trends may impact future incidence, and
projected rates will serve as a reference
point against which to measure future can-
cer control initiatives in Manitoba.

Methods
Data

We obtained cancer incidence counts from the
Manitoba Cancer Registry for the years 1976
to 2005. Data were summarized by sex into
S-year periods (1976-1980, ... 2001-2005)
and 5-year age groups (0-4, 5-9, ..., 80-84,
85+) and categorized using codes from both
the International Statistical Classification of
Diseases, Ninth Revision (ICD-9)" and Tenth
Revision (ICD-10)." Non-melanoma skin
cancers, benign and in situ neoplasms, and
those of uncertain behaviour or unspecified
nature were excluded from the projections.
In order to have enough incident cases to
calculate reliable projections, there needed to
be at least three age groups to satisfy the con-
dition of having at least 20 cases per period
and age group; cancer sites that did not sat-
isfy this requirement were grouped into the
category “other.” For females, the category
“other” included the cancer sites oral cavity
and pharynx, esophagus, melanomas of the
skin, kidney and renal pelvis, brain and other
nervous system, thyroid, Hodgkin’s lym-
phoma and all other and unspecified cancers.
For males, the category “other” included the
cancer sites esophagus, melanomas of the
skin, testis, brain and other nervous system,
thyroid, Hodgkin’s lymphoma, and all other
and unspecified cancers.

Using the Manitoba population projections
for 2006 to 2026,'> we aggregated projected
population data from the main projection
scenario for the years 2006 to 2025 and
actual population data for the years 1976
to 2005 into 5-year periods and 5-year age
groups by sex in the same manner in which
we summarized the cancer incidence data.

Modelling of incidence

We calculated the projected cancer inci-
dence with NORDPRED*in the statisti-
cal computing software R version 2.5.0."
Developed at the Norwegian Cancer
Registry, NORDPRED is a package for
predicting cancer incidence and mortality.
The model used is based on the standard

" www.r-project.org/

age-period-cohort Poisson regression
model® and can be written as follows:

R =

ap

exp(A, + D-p + Pp +C)

where R, is the incidence in age group a
and period p, A, is the age component for
age group a, D is the common drift param-
eter accounting for the linear component
of the trend in period and cohort (it is not
distinguishable as uniquely a period or a
cohort effect!t), P, is the nonlinear period
component of period p, and C, is the non-
linear cohort component of cohort c.

On the recommendation of Moller et al.,
we modified the model for most cancer
sites.® When cancer registry data are avail-
able for a period of several decades, it is
recommended that cancer projections
be calculated with the power model.! To
modify the classic age-period-cohort model
in this way, we chose a power link function
instead of the logarithmic link function.
This change serves to dampen any expo-
nential increase in the rates over time. The
model is as follows:

R(lp = (A(l + Dp + pp + CC)S

This modification cut the drift parameter
by 0%, 25%, 50%, and 75% in the first,
second, third, and fourth 5-year periods
respectively, with the intention of gradu-
ally decreasing the effect of current trends,
since current trends are unlikely to con-
tinue at the same rate.

Finally, if there were significant sharp
changes in the historical rates, projections
based on the entire set of historical rates
would be inaccurate. The test for departure
from a linear trend consisted of checking
the significance of S in the following model:

R, = (A, +D p+Sp+C)

In cases where S was significant, we used
only the trend in the most recent 10 years
to project the drift component. This modi-
fication was made for the following cancer
sites: lung (males), oral cavity and pharynx
(males) and breast (females).

The lower age limit was chosen to insure
that the number of cases was greater than
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20 in all observation periods for each can-
cer site. Projections for age groups below
this limit were based on average rates in
the last 10 years.

Models for observed rates for each cancer
site were fit by using the greatest predic-
tion base (between four and six S5-year
periods) that satisfied a goodness-of-fit
test. The parameters of the model for pro-
jected rates were derived as described for
the Nordic countries as follows:* the age
component A was projected directly; the
linear drift D was projected with the two
modifications described earlier; the non-
linear cohort component C was projected
directly for known cohorts and taken to
equal the last estimated effect in the model
for new cohorts; and the non-linear period
component P was taken to equal the last
estimated effect in the model for all future
periods. Projected incidence was then cal-
culated based on the resulting models.

Spikes in prostate cancer incidence in the
late 1980s and the 1990s coincided with the
introduction of the prostate-specific antigen
(PSA) test, and reflected a screening effect.
Using the standard set of assumptions to
project prostate cancer would result in
projecting a substantial—and unlikely—
jump in incidence. With respect to bladder
cancer, historical incidence shows a sharp
decrease in the last decade because some
neoplasms formerly considered invasive
bladder cancer were reclassified as in situ
neoplasms; in this case, using historical
rates would predict a continued sharp
decrease that is equally unlikely to occur.
Following methods used in Norway and
England,>'® we used a constant rate model
to project both prostate and bladder can-
cer. The average rates from the most recent
time period (2001-2005) were assumed to
remain constant throughout the projection
period. Therefore, any projected increases
in the number of cancer cases for these
sites are due to changes in the population.

We calculated the projected rates for all
cancers combined for males and for females
by summing the projected rates that were
calculated for the individual cancer sites,
including “other.” Age-standardized inci-
dence rates were calculated using the 1991
Canadian standard population.




We calculated the projected cancer inci-
dence counts by multiplying the projected
rates by the projected population in cor-
responding future periods. The percent
change in cancer incidence counts over the
projection period was apportioned into the
contribution from change in cancer risk
and the contribution from change in demo-
graphics (size and age of population). The
portion of the change due to change in risk
was calculated by subtracting the number
of cases that would result from multiplying
current incidence by the estimated future
population from the estimated number
of future cases. Similarly, the portion of
the change due to change in population

was calculated by subtracting the current
number of cases from the number of cases
that would result by multiplying the cur-
rent incidence and the estimated future
population.*

Results

Table 1 shows the ICD-10" codes used to
define the cancer sites and the lower limit
of the youngest age group included in the
projections, the number of 5-year periods
used in the prediction base, and whether
or not the recent trend from the previous
10 years or the trend over the entire predic-
tion base was used in the projection.

TABLE 1

Cancer incidence

Overall, the age-standardized incidence
in Manitoba for all cancers combined is
predicted to decrease slightly over the
projection period, 2006 to 2023 (Figure 1).
Figure 2 shows the actual (1976-2005) and
projected (2006-2025) age-standardized
incidence by cancer sites. For most sites,
rates are expected to remain stable over the
projection period. The largest changes in
incidence expected over the 20-year projec-
tion period are decreases in oral cavity and
pharynx cancers (—25%) and lung cancers
(—32%) among males. Female lung can-
cer incidence is expected to continue to
increase for 5 to 10 years before starting to
decrease.

ICD-10 codes,” lower limit of the youngest age group used in the models, number of periods
used in the prediction base, and use of recent or average trend in cancer projections, Manitoba

Females Males
e e Lowest age® Num!J er of AV‘:)": f:ctel:tn ¢ Lowest age® NumP er of AV‘:’: f:ctel:: ¢

periods* trend: periods* trend
Oral cavity and pharynx C000-C148 — — — 45 6 Recent
Stomach Cc16 70 6 Average 55 6 Average
Colorectal C18-C20, C26.0 45 6 Average 40 6 Average
Pancreas C25 65 6 Average 60 6 Average
Lung C34 45 6 Average 45 6 Recent
Breast C50 30 4 Recent = = =
Cervix uteri C53 30 6 Average — — —
Corpus and uterus C54, C55 45 6 Average — — —
Ovary C56 45 6 Average — — =
Prostate (€3] — — — — — —
Urinary bladder C66—C68 — — — — — —
Kidney and renal pelvis Cé4, C65 — — — 50 6 Average
Non-Hodgkin's lymphoma ~ C82-(C85, C96.3 55 6 Average 60 6 Average
Leukemia (90.1, C91-C95 65 6 Average 55 6 Average
Other” 15 6 Average 15 6 Average

Abbreviations: ICD-10, International Statistical Classification of Diseases and Related Health Problems, 10th Revision; ICD 9, International Statistical Classification of Diseases and

Related Health Problems, 9th Revision.

2 The more recent ICD-10 have been in use since 2002. ICD-10 codes map over easily to ICD-9, and hence only they are shown in Table 1.

® Lower limit of youngest age group used in the model.
¢ Number of periods used in the prediction base.
4 Average trend over entire prediction base.

¢ Average trend from last 10 years used in the model.

f Females: C000-C148, C15, C44, C64, C65, C70-73, C81, and all other invasive cancers, not listed here or above (ICD-10: C00-C97). Males: C15, C44, C62, C70-73, C81, and all other
invasive cancers, not listed here or above (ICD-10: C00—C97). Our analyses excluded non-melanoma skin cancers.

The more recent ICD-10 codes, in use since 2002, map over easily to the previous ICD-9 codes; hence only they are shown in Table 1.
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Cancer incidence and attributing change

Table 2 summarizes the predicted change
in number of cancer cases by site and gen-
der between the midpoint of the last 5-year
period of data (2003) and the midpoint of
the last 5-year period of the projections
(2023). For each cancer site, it shows the
percent of the total change that is attributa-
ble to change in risk and the percent of the
total change that is attributable to change
in the size and age of the population. We
expect notable decreases in risk of inci-
dence for the following cancers: oral cavity
and pharynx (males), stomach (females),
colorectal (females), pancreas (males
and females), and lung (males). We also
expect notable increases in risk for Non-
Hodgkin’s lymphoma in both males and
females. The predicted increases in can-
cer cases for most cancer sites are largely
attributable to demographic changes; the
population of Manitoba is expected to grow
approximately 22% (1 178 460 in 2006 to
1 439 150 in 2025), largely due to inter-
national immigration that is expected to
account for more than 80% of the growth
in the population over the projection
period.!? Simultaneously, this population
is expected to age so that the median age
increases by 1.3 years over the projection
period.' Figure 3 shows the expected

changes in the population of Manitoba by
age and gender.

Overall, the total number of new cancer
cases per year is expected to increase by
36% from approximately 5500 in 2003 to
approximately 7500 in 2023. Although
the numbers of cancer cases in men and
women have been relatively similar in
recent years, we expect a greater increase in
cancer cases in men (40%) than in women
(30%) over the projection period, so that
by 2023 there will be 7% more cancer cases
in men than in women.

Discussion

In Manitoba, the incidence of all cancers
combined is expected to decrease slightly
between 2006 and 2025, similar to the
results for England where overall incidence
is projected to stabilize and start to decline
immediately for men and from 2015 for
women.® The expected rates for all cancers
combined and for the individual sites will
provide a benchmark against which to
measure the impact of prevention strategies
in Manitoba. For example, targeting risk
factors such as obesity, physical inactivity
and tobacco use may result in incidence
lower than that predicted.

FIGURE 1
Actual and projected age-standardised incidence of all cancers combined until 2025, Manitoba
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Much like in England, a large part of the
stabilization of total cancer incidence in
Manitoba is likely due to a reduction in the
use of tobacco,’ the probable reason for the
downward trend in lung cancer incidence
in Canada.!® Particularly for men, cancers
of the oral cavity and pharynx and lung
have been decreasing for the past two
decades (see Figure 2) and are expected
to continue to decrease over the projection
period. Women have historically had lower
smoking rates than men, although since the
late 1980s, the difference between smoking
prevalence in men and women has been
quite small. Therefore, lung cancer rates
in women have been increasing and are
only now reaching the same levels as men’s.
In turn, the effects from the decreased use
of tobacco in women are not expected to be
realized for approximately ten years, when
lung cancer rates are predicted to begin to
decline. Lung cancer currently accounts
for approximately 14% of all cancers in
Manitoba, though a large portion of other
cancers in Manitoba can also be attributed
to smoking.!®!® Since incidence for all
cancers combined has been increasing in
past decades, a change in the pattern dem-
onstrates the potential impact of primary
prevention.

We can expect the number of cancer cases
in Manitoba to increase from approximately
5500 to 7500 over the projection period. For
most cancers, the majority of this projected
change is attributable to the changes in the
population. As the population of Manitoba
increases and slowly ages, cancer services
will need to expand to accommodate the
predicted increase in cancer cases. The
relative contribution to the total number
of cancer cases by each of the four major
sites (colorectal, lung, 