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A bout 5% of the population is estimated to account 
for up to 66% of total health care costs in Canada, 
resulting in these patients being described as 

“high-cost users.”1–4 Previous studies of linked national 
survey and administrative data sets in Ontario, Manitoba 
and Saskatchewan suggest that these patients are often 
older adults with multimorbidity and low socioeconomic 
status.2,3,5,6 An analysis of Ontario data over 3 years showed 
that 31% of these patients will remain in the top 5% in 
terms of health care costs in subsequent years.7 Numerous 
jurisdictions have implemented coordinated care planning 
and case management models to address the needs of 
patients with complex conditions, as well as to support 
these patients in navigating the health care system and 
connecting them with community services.8–12 Studies on 
the effectiveness of coordinated care plans for high users 

of the health care system have yielded mixed results, with 
some showing only modest reductions in specific aspects 
of health care use.8,10,12 Data on the impact of coordinated 
care plans in Canadian settings are limited. A randomized 
controlled trial conducted in Montréal found that older 
adults enrolled in an integrated care program had a signifi-
cant reduction in alternate level of care (ALC) inpatient 
days, with no differences seen in the number of acute 

Change in health care use after coordinated care planning: 
a quasi-experimental study

Iwona A. Bielska PhD, Kelly Cimek MSc, Dale Guenter MD MPH, Kelly O’Halloran RN MScN,  
Chloe Nyitray BMath, Linda Hunter RN, Walter P. Wodchis PhD

Competing interests: None declared.

This article has been peer reviewed.

Correspondence to: Iwona Bielska, iwona.bielska@lhins.on.ca

CMAJ Open 2018. DOI:10.9778/cmajo.20170053

Background: We sought to determine whether patients with a coordinated care plan developed using the Health Links model of care 
in the Hamilton Niagara Haldimand Brant Local Health Integration Network differed in their use of health care (no. of emergency 
department visits, inpatient admissions, length of inpatient stay) when compared with a matched control group of patients with no 
care plans.

Methods: We performed a propensity score–matched study of 12 months pre– and 12 months post–health care use. Patients who 
had a coordinated care plan that started between 2013 and 2015 were propensity score matched to patients in a control group. 
Patient information was obtained from Client Health and Related Information System, National Ambulatory Care Reporting System 
and Discharge Abstract Database. Differences in health care use pre– and post–index date were compared using the Wilcoxon 
signed-rank test. A negative binomial regression model was fit for each health care use outcome at 6 and 12 months post–index 
date.

Results: Six hundred coordinated care plan enrollees and 25 449 potential control patients were included in the matching algorithm, 
which resulted in 548 matched pairs (91.3%). Both groups showed decreases in health care use post–index date. Matched care plan 
enrollees had significantly fewer emergency department visits at 6 (incidence rate ratio [IRR] 0.81, 95% confidence interval [CI] 0.72–
0.91, p < 0.01) and 12 months post–index date (IRR 0.88, 95% CI 0.79–0.99, p < 0.05) compared with the matched controls. Other 
use parameters were not significantly different between care plan enrollees and the control group.

Interpretation: Care plan enrollees show a decrease in the number of times they visit emergency departments, which may be attrib-
uted to integrated and coordinated care planning. This association should be examined to see whether these reductions persist for 
more than 1 year.
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inpatient days or emergency department visits when com-
pared with a control group.12

In 2012, the Ontario Ministry of Health and Long-Term 
Care announced the creation of Health Links in each of the 
14 Local Health Integration Networks (LHINs) to provide 
individualized coordinated care plans.9,13 Eleven Health Links 
were established in the Hamilton Niagara Haldimand Brant 
LHIN in southern Ontario.14 The objectives of our study 
were to determine whether patients with a coordinated care 
plan within this LHIN differ in health care use at 6 and 12 
months after the start of their care plan (post–care plan date) 
when compared with a propensity score matched control 
group. Our primary outcomes of interest were the number of 
emergency department visits, the number of inpatient admis-
sions and the length of inpatient stays.

Methods

Setting
The Hamilton Niagara Haldimand Brant LHIN plans, funds 
and integrates the local health system to provide health care 
services to about 1.45 million people living in Hamilton, Burl-
ington, the regional municipality of Niagara, and Haldimand, 
Norfolk and Brant counties. Coordinated care planning 
within the LHIN started in fiscal year 2013/14 and was fully 
implemented across the 11 Health Links during fiscal year 
2015/16.

Model of coordinated care planning
The target population for Health Links is the top 5% of high 
health care users in the province and includes patients with 
multiple comorbidities and complex health needs.15 In the 
LHIN under study, priority is given to patients who have had 
a minimum of 5 emergency department visits in the previous 
year. The goal of the Health Links model of care is to provide 
patient-centred, coordinated and efficient care through a sin-
gle point of contact. Emphasis is placed on patient engage-
ment and identifying the actions and goals that are the most 
meaningful to the patient. Coordinated care planning 
strengthens communication between patients and their pro-
viders, and within a patient’s multidisciplinary care team, 
improves the patient’s journey along the continuum of care 
and is intended to reduce unnecessary visits to the hospital. A 
selection of innovative practices entitled Coordinated Care 
Management are available to support Health Links through 
Health Quality Ontario.16 Patients who had a history of 5 or 
more emergency department visits and who may have had 
inpatient admissions within the past year were identified and 
assessed for eligibility for a coordinated care plan within the 
Health Links model of care. Priority focus populations 
included patients with mental health conditions or addictions, 
patients with frailty and patients receiving palliative care. 
Patients at risk for admission to hospital were also considered. 
These populations included patients with unstable conditions 
or declining health, as well as those with challenges around 
having low support, poor health literacy, low household 
income, housing issues and transportation problems. The list 

of high health care users within the LHIN was prepared using 
data housed at the Integrated Decision Support (IDS), a data 
warehouse and business intelligence tool hosted by Hamilton 
Health Sciences.17 Furthermore, hospital sites within the 
LHIN have real-time identification of patients. Patients who 
are deemed eligible are invited to participate. If the patient 
consents to enrolment, the coordinated care plan is started 
and engages the patient’s primary care physician, home ser-
vices and community partners.

Participants
Patients in the LHIN aged 16 years and older who had a 
coordinated care plan (“care plan enrollees”) that started 
between Oct. 1, 2013, and Sept. 30, 2015, were eligible for 
inclusion. The potential control pool (“potential control 
group”) comprised patients (age ≥  16 years) residing in the 
LHIN who met the enrolment criteria for Health Links, hav-
ing had 5 or more emergency department visits within a fiscal 
year, applied across fiscal years 2013/14, 2014/15 and 
2015/16. Patients were removed from the control pool if they 
had ever participated in a coordinated care plan through 
Health Links. Eligible members of the control group were 
randomly assigned proxy care plan index dates that mimicked 
the distribution of the index dates of care plan enrollees to 
calculate health care use for this group. Because the primary 
outcome measures were first compared at 6 months’ post–
index date (start date of the coordinated care plan), data from 
care plan enrollees and potential members of the control 
group who had died within this time frame were excluded 
from the analysis. In addition, patients admitted to long-term 
care post–index date were excluded because their care was no 
longer coordinated by Health Links.

Measures and sources of data
Our primary outcomes of interest for the analysis were the 
number of emergency department visits, the number of inpa-
tient admissions and the length of inpatient stays. We chose 
these measures because either they were identified as priori-
ties for the Health Links model of care or they have been 
identified as being affected by care planning in previous stud-
ies.15,18–20 Information was obtained from administrative data-
bases using IDS.17 Data captured in IDS includes health care 
encounters within the LHIN and all neighbouring LHINs 
(Erie St. Clair, Mississauga Halton, South West, Toronto 
Central and Waterloo Wellington). Information within the 
databases housed at IDS is directly provided through hospital 
or LHIN submissions. Information on patient characteristics, 
such as sex, age, Health Link geography, coordinated care 
plan index date, home care client status and long-term care 
residence came from the Client Health and Related Informa-
tion System (CHRIS) and the Health Links internal reporting 
databases for patients with coordinated care plans.21 Demo-
graphic information was cross-referenced with data from the 
National Ambulatory Care Reporting System (NACRS),22 
and the Canadian Institute of Health Information Discharge 
Abstract Database (DAD).23 Data on ambulatory care were 
abstracted from the NACRS,22 while data on inpatient admis-
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sions, length of inpatient stay, and Charlson comorbidity 
index24 were obtained from the DAD.23 Information from 
NACRS and DAD was used to determine whether patients 
had one or more chronic conditions tracked by the LHIN 
Health Links based on the International Statistical Classifica-
tion of Diseases and Related Health Problems, 10th Revision, 
Canada (ICD-10-CA) diagnostic codes25 (Appendix 1, avail-
able at www.cmajopen.ca/content/6/2/E218/suppl/DC1): 
arthritis and related disorders, chronic obstructive pulmonary 
disease (COPD), congestive heart failure, diabetes, neoplasm, 
psychiatric conditions, renal failure or substance-related dis-
orders.26 Care plan enrollees were identified through each 
Health Link’s standardized reporting. Information across the 
databases was linked using an anonymous and unique master 
patient index number.

Statistical analysis
Care plan enrollees were propensity score matched to poten-
tial members of the control group within the LHIN. Propen-
sity score analysis was done to determine the characteristics 
that predict the probability of enrolment in a care plan among 
high users of health care services. Propensity scores were cal-
culated using a stepwise logistic regression model (significance 
level for entry and stay was 0.15) with the following variables 
included in the final model: age, Health Link geography, fis-
cal year quarter of index date, presence of home and commu-
nity services pre–index date, number of emergency depart-
ment visits and inpatient stays in the 12 months pre–index 
date and the presence of chronic health conditions (congestive 
heart failure, COPD, psychiatric conditions, substance-related 
disorders). Care plan enrollees were matched to potential 
members of the control group using 1:1 greedy matching 
through the %gmatch macro from the Mayo Clinic within 0.2 
standard caliper widths of the propensity score.28,29 The par-
ticipants were exact matched on sex, whether they had 12 
months of post-index data available, and whether they had 
congestive heart failure or COPD diagnoses, because patients 
with these conditions were focus populations. Participants 
were matched within 1 standard deviation of the care plan 
enrollees’ mean for health care use (no. of emergency depart-
ment visits and inpatient stays within 12 months pre–index 
date) and 2 standard deviations of the care plan enrollees’ 
mean for age. The distribution of characteristics between the 
matched care plan enrollees and patients in the control group 
was evaluated with a standardized difference of 10% or less 
showing balance.

Differences in health care use 12 months pre– and 12 
months post–index date were compared between the two 
groups using the Wilcoxon signed-rank test. A negative bino-
mial regression model was fit for each health care use out-
come (no. of emergency department visits, no. of inpatient 
admissions and inpatient length of stay [d]) at 6 and 12 
months post–index date, controlling for the respective base-
line health care use at 12 months pre–index date. We selected 
this modelling strategy because of the overdispersion we saw 
in the health care use variables. For each of the models, the 
Pearson χ2 statistic and scaled deviance suggested good model 

fit. The results between groups are reported as means 
adjusted for pre–index date health care use and incidence rate 
ratios (ratio of the adjusted means of the 2 groups). A p value 
of less than 0.05 was considered to be significant. All analyses 
were performed using SAS version 9.4 (SAS Institute, Cary, 
NC).

Ethics approval
The analysis was conducted using administrative data as part 
of a quality improvement project and did not include personal 
health information. As such, it was reviewed by the Privacy 
and Freedom of Information Office at Hamilton Health Sci-
ences and was determined to not require research ethics board 
approval. The STROBE Checklist was followed in the prepa-
ration of this paper.27

Results

We identified 704 patients, aged 16 years and older, who were 
enrolled on a coordinated care plan between Sept. 1, 2013, 
and Sept. 30, 2015 (Figure 1). Of the care plan enrollees, 104 
were ineligible for inclusion because they had been admitted 
to long-term care after their care plan was developed (n = 10) 
or they had died before the initial analysis at 6 months (n = 
94). Among 27 257 potential members of the control group, 
1808 were ineligible for inclusion because they had been 
admitted to long-term care after their care plan index date (n 
= 284) or they had died before the initial analysis at 6 months 
(n = 1524). In total, 600 coordinated care plan enrollees and 
25 449 potential members of the control group were eligible 
for inclusion in the propensity score matching algorithm, 
which resulted in 548 matched pairs (91.3% of care plan 
enrollees) with at least 6 months of post-index data. Of note, 
at 12 months post–index date, 511 care plan enrollees and 
their matched controls were still alive. Table 1 presents the 
descriptive characteristics of the matched sample by group at 
baseline. Standardized differences between the 2 groups were 
less than 10%, suggesting a good balance of characteristics.

The standardized differences for the unmatched care plan 
enrollees (n = 52) and the unmatched patients from the poten-
tial control group (n = 24 901) were compared with the 
matched care plan enrollees (Table 2). Overall, the 
unmatched controls tended to be female, younger, had fewer 
comorbidities, and experienced lower baseline health care use 
than did matched care plan enrollees. The opposite was true 
of unmatched care plan enrollees, who tended to be male, 
older, had more comorbidities, and experienced higher health 
care use than did matched care plan enrollees. Table 3 pro-
vides additional detail on health care use for unmatched care 
plan enrollees and shows that this group also had decreases in 
health care use after the index date.

Table 4 presents the unadjusted mean and median health 
care use within each of the groups (matched care plan enroll-
ees and matched controls), comparing values 12 months 
before and after the index date. Table 5 presents the adjusted 
means at 6 months post–index date for both groups and out-
lines the incidence rate ratios (IRRs), controlling for pre–
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index date health care use. Matched care plan enrollees were 
found to have significantly fewer emergency department visits 
6 months post–index date (IRR 0.81, 95% confidence interval 
[CI] 0.72–0.91, p < 0.01) compared with the matched control 
group. Similar findings were seen at 12 months post–index 
date (IRR 0.88, 95% CI 0.79–0.99, p < 0.05) (Table 6). No 
significant differences were seen among the groups in the 
number of inpatient hospital admissions or inpatient length of 
stay (total, acute or ALC). On further analysis, when the 
change from baseline was examined, no significant differences 
were found between the groups, although matched care plan 
enrollees tended to have greater decreases in emergency 
department visits and inpatient admissions.

Interpretation

In this quasi-experimental study of health care use among 
propensity-score matched patients with a coordinated care 
plan compared with a control group, both groups of 
patients had decreases in health care use over 12 month 
period post–index date. In the comparative analysis, 
matched care plan enrollees had a larger and significant 
decrease in the number of emergency department visits at 
both 6 and 12 months post–index date compared with the 
control patients, when adjusting for baseline emergency 
department use. No differences were seen in the number of 
inpatient hospital admissions or the length of stay in hospi-
tal between groups post–index date. These findings are clin-

ically relevant because one of the objectives of coordinated 
care planning is to reduce the number of emergency depart-
ment visits for conditions that can be better addressed in 
other health care settings. For this reason, it seems that care 
plan enrollees are decreasing their frequency of emergency 
department visits, which may be attributed to integrated 
and coordinated care planning.

Our results suggest that the number of emergency depart-
ment visits was lower among care plan enrollees than among 
matched controls. A similar finding was not seen for hospital 
admissions. A possible explanation may be that coordinated 
care planning had the greatest effect on reducing the number 
of less serious incidents that did not need an emergency visit, 
such as managing minor and moderate issues in the commu-
nity. One of the reasons that the high care controls improved 
over time is high use is not a permanent condition for most 
people. A previous study of health care use among residents of 
Ontario showed that, of patients who were identified as in the 
95th percentile or greater in terms of health spending in 2009, 
about 38% were classified as below the 90th percentile by 
2011.7

Our results are promising in comparison with those of sim-
ilar interventions. A recent analysis evaluated the effect of case 
management by multidisciplinary teams on health care use 
among high-risk patients in the United Kingdom 1 year after 
the implementation of the service compared with a 
propensity-scored matched control group.8 The authors con-
cluded that the intervention did not meet its objectives of 

Coordinated care plan group Control group

Enrolled on care plan up to 
Sept. 30, 2015

n = 704

Assigned proxy date up to 
Sept. 30, 2015: 

n = 27 257

Ineligible for inclusion (n = 104):
• Admitted to long-term care after
    care plan n = 10
• Deceased before initial 6-month
    analysis n = 94

Ineligible for inclusion (n = 1808):
• Admitted to long-term care after
    care plan n = 284
• Deceased before initial 6-month
    analysis n = 1524

Eligible for inclusion in 
propensity score matching

n = 600

Eligible for inclusion in 
propensity score matching

n = 25 449

Unmatched in propensity score 
matching n = 52

Unmatched in propensity score
matching n = 24 901

Matched patients
Coordinated care group n = 548

Control group n = 548

Figure 1: Flow of participants through the study.
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Table 1: Baseline characteristics of care plan enrollees and matched controls

Characteristic
Care plan enrollees, no. (%)*

n = 548
Controls, no. (%)*

n = 548
Standardized 

difference

Female sex 290 (52.9) 290 (52.9) 0.00

Age, yr, mean ± SD 67.7 ± 17.1 67.9 ± 17.3 0.01

Health Link

    Brant Six Nations 42 (7.7) 42 (7.7) 0.00

    Burlington 57 (10.4) 51 (9.3) 0.03

    Haldimand 38 (6.9) 32 (5.8) 0.04

    Hamilton Central 111 (20.3) 120 (21.9) 0.03

    Hamilton East 51 (9.3) 59 (10.8) 0.04

    Hamilton West 35 (6.4) 38 (6.9) 0.02

    Niagara North East 61 (11.1) 53 (9.7) 0.04

    Niagara North West 52 (9.5) 50 (9.1) 0.01

    Niagara South East 9 (1.6) 8 (1.5) 0.01

    Niagara South West 41 (7.5) 49 (8.9) 0.04

    Norfolk 51 (9.3) 46 (8.4) 0.03

Coordinated care plan or proxy index fiscal year and quarter

    2013/14 Q3 7 (1.3) 6 (1.1) 0.01

    2013/14 Q4 8 (1.5) 12 (2.2) 0.05

    2014/15 Q1 13 (2.4) 9 (1.6) 0.04

    2014/15 Q2 34 (6.2) 30 (5.5) 0.03

    2014/15 Q3 46 (8.4) 44 (8.0) 0.01

    2014/15 Q4 128 (23.4) 122 (22.3) 0.02

    2015/16 Q1 163 (29.7) 162 (29.6) 0.00

    2015/16 Q2 149 (27.2) 163 (29.7) 0.05

Comorbid conditions

    Arthritis 271 (49.5) 271 (49.5) 0.00

    COPD 24 (44.5) 244 (44.5) 0.00

    Congestive heart failure 182 (33.2) 182 (33.2) 0.00

    COPD and congestive heart failure 103 (18.8) 103 (18.8) 0.00

    Diabetes 219 (40.0) 206 (37.6) 0.04

    Neoplasm 97 (17.7) 108 (19.7) 0.04

    Psychiatric condition 213 (38.9) 214 (39.1) 0.00

    Renal failure 173 (31.6) 161 (29.4) 0.04

    Substance-related disorders 122 (22.3) 121 (22.1) 0.00

Charlson comorbidity index

    0 345 (63.0) 330 (60.2) 0.05

    1 95 (17.3) 100 (18.3) 0.02

    2 61 (11.1) 54 (9.9) 0.03

    ≥ 3 47 (8.6) 64 (11.7) 0.09

Home and community care before index date 274 (50.0) 266 (48.5) 0.02

Emergency department visits, no., mean ± SD

    6 mo pre–index date 4.3 ± 5.1 4.3 ± 4.2 0.00

    12 mo pre–index date 7.6 ± 7.8 7.4 ± 7.3 0.02

Inpatient admissions, mean ± SD

    6 mo pre–index date 1.4 ± 1.5 1.3 ± 1.4 0.00

    12 mo pre–index date 2.3 ± 2.0 2.2 ± 2.0 0.07

Inpatient length of stay, d, mean ± SD

    6 mo pre–index date total 11.6 ± 19.4 11.8 ± 21.5 0.01

    12 mo pre–index date total 19.6 ± 27.3 18.7 ± 28.3 0.03

    6 mo pre–index date acute 9.4 ± 14.1 9.6 ± 13.9 0.01

    12 mo pre–index date acute 15.9 ± 19.2 15.5 ± 20.6 0.02

    6 mo pre–index date ALC 2.2 ± 10.2 2.3 ± 12.2 0.01

    12 mo pre–index date ALC 3.7 ± 15.6 3.2 ± 13.8 0.04

Note: ALC = alternate level of care, COPD = chronic obstructive pulmonary disease, SD = standard deviation.
*Unless otherwise indicated.
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reducing health care use, having observed minimal but not 
clinically relevant findings. A randomized controlled trial that 
included older adults with disabilities living in Montréal that 
assessed an integrated care program found that the program 
resulted in greater accessibility to home health care and a 
reduction in ALC inpatient days.12 However, the number of 
emergency department visits or days of acute care in hospi-
tal did not differ between groups. In a large randomized 
controlled trial of 15 care coordination programs across the 
United States, no overall differences in hospital admissions 
were seen between the treatment group and patients who 
received usual care.30

Limitations
Although coordinated care plans follow a standard frame-
work in Ontario, they are meant to evolve in an iterative 
process for each patient, thereby being individualized to 
each enrollee’s personal goals and unique circumstances. For 
this reason, the population with a coordinated care plan may 
not be a homogeneous entity within the LHIN under study. 
Patients with care plans have a wide range of chronic condi-
tions. In addition, people in the potential control pool may 
have not yet been approached for enrolment in a coordi-
nated care plan or had been invited to participate, but 
declined. Of note, it is evident that during the first 6 months 

Table 2: Comparison of unmatched participants to matched care plan enrollees

Characteristic

Matched care 
plan enrollees, 

no. (%)*
n = 548

Unmatched care 
plan enrollees, 

no. (%)*
n = 52

Standardized 
difference

Unmatched 
controls, no. 

(%)*
n = 24 901

Standardized 
difference

Female sex 290 (52.9) 23 (44.2) 0.14 13 912 (55.9) 0.05

Age, yr, mean ± SD 67.7 ± 17.1 70.6 ± 15.9 0.17 50.5 ± 21.8 0.88

Comorbid conditions

    Arthritis 271 (49.5) 30 (57.7) 0.14 8434 (33.9) 0.26

    COPD 244 (44.5) 27 (51.9) 0.12 4397 (17.7) 0.48

    Congestive heart failure 182 (33.2) 23 (44.2) 0.19 1710 (6.9) 0.52

    Diabetes 219 (40.0) 28 (53.9) 0.23 4646 (18.7) 0.38

    Neoplasm 97 (17.7) 8 (15.4) 0.05 2201 (8.8) 0.21

    Psychiatric condition 213 (38.9) 27 (51.9) 0.22 5725 (23.0) 0.28

    Renal failure 173 (31.6) 20 (38.5) 0.12 1838 (7.4) 0.48

    Substance-related disorders 122 (22.3) 17 (32.7) 0.20 3272 (33.9) 0.19

Charlson comorbidity index

    0 345 (63.0) 18 (34.6) 0.48 22 696 (91.1) 0.54

    1 95 (17.3) 12 (23.1) 0.12 1055 (4.2) 0.32

    2 61 (11.1) 12 (23.1) 0.28 658 (2.6) 0.25

    ≥ 3 47 (8.6) 10 (19.2) 0.27 492 (2.0) 0.22

Emergency department visits, no., mean ± SD

    6 mo pre–index date 4.3 ± 5.1 15.6 ± 22.0 0.71 2.7 ± 2.8 0.39

    12 mo pre–index date 7.6 ± 7.8 29.9 ± 37.1 0.83 4.4 ± 4.5 0.50

Inpatient admissions, no., mean ± SD

    6 mo pre–index date 1.4 ± 1.5 2.8 ± 2.5 0.70 0.3 ± 0.8 0.89

    12 mo pre–index date 2.3 ± 2.0 5.4 ± 4.0 0.97 0.5 ± 1.1 1.12

Inpatient length of stay, d, mean ± SD

    6 mo pre–index date total 11.6 ± 19.4 24.7 ± 29.8 0.52 2.2 ± 8.6 0.63

    12 mo pre–index date total 19.6 ± 27.3 43.3 ± 42.6 0.66 3.5 ± 12.7 0.76

    6 mo pre–index date acute 9.4 ± 14.1 21.5 ± 24.7 0.60 1.9 ± 6.7 0.68

    12 mo pre–index date acute 15.9 ± 19.2 37.6 ± 35.3 0.77 3.0 ± 9.5 0.85

    6 mo pre–index date ALC 2.2 ± 10.2 3.2 ± 12.3 0.09 0.3 ± 3.7 0.24

    12 mo pre–index date ALC 3.7 ± 15.6 5.7 ± 15.1 0.13 0.5 ± 6.4 0.27

Note: ALC = alternate level of care, COPD = chronic obstructive pulmonary disease, SD = standard deviation.
*Unless otherwise indicated.
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after the index date, more care plan enrollees had died 
(13.4% v. 5.6%) or been admitted to long-term care (9.6% 
v. 1.0%) compared with potential controls. This may suggest 
that care plan enrollees have more complex medical and 
social requirements. Even though the matched care plan 

enrollees and controls were equivalent in terms of measured 
baseline characteristics, they may have differed in unmea-
sured factors, such as social determinants of health, which 
could have led to a masking of the true effect of the care 
plan. Finally, it is important to note that 8.3% of the care 

Table 3: Unadjusted means and medians at pre– and post–index date for unmatched care plan enrollees

Characteristic

12 mo pre–index date
n = 52

12 mo pre–index date*
n = 42

6 mo pre–index date
n = 52

12 mo pre–index date
n = 42

Mean ± SD
Median 
(IQR) Mean ± SD

Median 
(IQR) Mean ± SD

Median 
(IQR) Mean ± SD

Median 
(IQR)

Emergency 
department visits

29.9 ± 37.1 13.0 (30.5) 35.1 ± 39.5 15.0 (42.0) 14.2 ± 26.9 4.0 (8.5) 26.5 ± 42.2 6.5 (32.0)

Inpatient hospital 
admissions

5.4 ± 4.0 5.0 (6.0) 5.4 ± 4.3 5.0 (7.0) 1.5 ± 1.9 1.0 (3.0) 2.4 ± 3.1 1.0 (4.0)

Total inpatient 
length of stay

43.3 ± 42.6 33.0 (45.5) 45.0 ± 45.9 35.0 (51.0) 21.7 ± 38.7 2.0 (23.5) 31.8 ± 55.3 10.0 (28.0)

Acute inpatient 
length of stay

37.6 ± 35.3 31.0 (47.0) 38.6 ± 38.0 31.0 (51.0) 12.9 ± 20.3 2.0 (18.5) 20.4 ± 35.8 7.5 (17.0)

ALC inpatient 
length of stay

5.7 ± 15.1 0.0 (2.5) 6.5 ± 16.6 0.0 (4.0) 8.8 ± 25.0 0.0 (0.0) 11.4 ± 28.6 0.0 (8.0)

Note: ALC = alternate level of care, IQR = interquartile range, SD = standard deviation.
*Data for care plan enrollees who had 12 months post–index data.

Table 4: Unadjusted means and medians at 12 months pre– and post–index date by group for patients alive at 12 months 
post–index date

Characteristic

12 mo pre–index date 12 mo post–index date

Mean 
difference ± SD p value*Mean ± SD

Median 
(IQR) Mean ± SD

Median 
(IQR)

Emergency 
department visits

Matched care 
plan enrollees†

7.7 ± 8.0 6.0 (6.0) 5.6 ± 7.8 3.0 (6.0) –2.07 ± 6.51 < 0.01

Matched 
controls†

7.4 ± 7.4 6.0 (5.0) 5.6 ± 6.8 4.0 (5.0) –1.84 ± 6.81 < 0.01

Inpatient 
admissions

Matched care 
plan enrollees†

2.3 ± 2.0 2.0 (2.0) 1.4 ± 2.1 1.0 (2.0) –0.83 ± 2.27 < 0.01

Matched 
controls†

2.1 ± 2.0 2.0 (2.0) 1.4 ± 1.8 1.0 (2.0) –0.73 ± 2.31 < 0.01

Total inpatient 
length of stay

Matched care 
plan enrollees†

18.7 ± 24.8 10.0 (23.0) 12.7 ± 27.2 2.0 (16.0) –6.06 ± 33.47 < 0.01

Matched 
controls†

18.0 ± 27.6 9.0 (24.0) 12.6 ± 25.4 3.0 (15.0) –5.38 ± 34.96 < 0.01

Acute inpatient 
length of stay

Matched care 
plan enrollees†

15.6 ± 19.2 9.0 (21.0) 9.7 ± 16.6 1.0 (13.0) –5.87 ± 21.87 < 0.01

Matched 
controls†

14.9 ± 20.0 8.0 (20.0) 9.4 ± 16.8 3.0 (12.0) –5.51 ± 23.45 < 0.01

ALC inpatient length 
of stay

Matched care 
plan enrollees†

3.2 ± 11.5 0.0 (0.0) 3.0 ± 16.7 0.0 (0.0) –0.19 ± 20.21 0.14

Matched 
controls†

3.1 ± 13.7 0.0 (0.0) 3.2 ± 14.9 0.0 (0.0) 0.12 ± 20.03 0.93

Note: ALC = alternate level of care, IQR = interquartile range, SD = standard deviation.
*The means between pre- and post-index date were compared using the Wilcoxon signed-rank test within each group.
†n = 511.
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plan enrollees were not successfully matched to a control. 
This may affect the generalizability of the results to all 
Health Links enrollees, particularly those who are higher 
users before enrolment in a coordinated care plan.

Conclusion
The potential long-term effects of coordinated care planning 
on health care use will be examined over time as the Health 
Links model of care evolves and additional patients are 
enrolled. In addition, further work is being undertaken to 
explore other aspects of care planning in this LHIN, includ-
ing the patient experience of enrollees and the return-on-
investment of the Health Links model of care. Our results 

show that patients on coordinated care plans in this LHIN 
had fewer emergency department visits as early as 6 months 
after enrolment when compared with a propensity score-
matched control group. This relationship should be examined 
in the future to see if these reductions persist past 1 year.
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