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Use of hospital-related health care among Health Links
enrollees in the Central Ontario health region: a propensity-
matched difference-in-differences study

Luke Mondor MSc, Kevin Walker MSc, Yu Qing Bai MSc, Walter P. Wodchis PhD

Background: Health Links are a new model of providing care coordination for high-cost, high-needs patients in Ontario. We evalu-
ated use of hospital-related health care services among Health Links patients in the Central Local Health Integration Network (LHIN)
of Ontario in the year before versus after program enrolment and compared rates of use with those among similar patients with com-
plex needs not enrolled in the program (comparator group).

Methods: We identified all patients who received a Health Links coordinated care plan before Jan. 1, 2015, using linked registry and
health administrative data. We used propensity scores to match (1:1) enrollees (registry) with comparator patients (administrative
data). Using a difference-in-differences approach with generalized estimating equations, we evaluated 5 measures of Health Link
performance: rates of hospital admission, emergency department visits, days in acute care, 30-day readmissions and 7-day postdis-
charge primary care follow-up.

Results: Of the 344 enrollees in the registry, we matched 313 [91.0%)] to comparator patients. All measured sociodemographic,
comorbidity and health care use characteristics were balanced between the 2 groups (all standardized differences < 0.10). For enroll-
ees, the rate of days in acute care per person-year increased by 35% (incidence rate ratio 1.35 [confidence interval 1.11-1.65]) after
versus before the index date, but differences were nonsignificant for all other measures. Difference-in-differences analyses revealed
greater reductions in hospital admissions, emergency department visits and acute care days after the index date in the comparator
group than among enrollees.

Interpretation: Initial implementation of the Health Link program in the Central LHIN did not reduce selected indicators of Health Link
performance among enrollees. As the Health Link program evolves and standardization is implemented, future research may reveal
effects from the initiative in other outcomes or with longer follow-up.

ultiple studies have shown that use of health care
resources is highly concentrated among a small
number of patients."¢ Data from Canada suggest
that high-cost users (the top 5% of the population) account
for two-thirds of annual health care spending,' including
29% of payments for physician services? and 61% of hospital
and home care costs.’ Similar findings have been reported in
the United States.*® With limited health care resources
available, transforming the delivery of health care services to
better meet the needs of patients with the most complex
needs is required for sustainability of the health care system.
In response, Ontario’s Ministry of Health and Long-Term
Care launched Health Links, an ambitious strategy aimed to
better provide coordinated, community-based health care for
patients with complex health and social needs.” The program
started with 26 early-adopter Health Links in December 2012,
and 82 sites were in operation throughout the province by the
end of 2015.% Each Health Link is voluntary and operates
under a low-rules approach,”!® having the flexibility to deter-
mine how coordinated care will be delivered within the
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regional context. Patients are typically referred into Health
Links during a presentation to the health care system, based on
(any of) being at high risk for inpatient admission or readmis-
sion, having multiple inpatient and/or emergency visits in the
previous year, or having multiple coexisting chronic condi-
tions!! or socioeconomic challenges (such as low income or
lack of social support). Once enrolled, patients are provided
with intensive care coordination, including multidisciplinary
care, and a patient-centred coordinated care plan is completed
that outlines the patient’s needs, goals, providers, treatments
and appointments. These processes aim to engage patients and
their care providers to ensure that the plan is being followed,
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that patients are taking the right medications and that patients
have a care provider who knows them whom they can call,” all
with the aims of improving access to care, reducing wait times
and preventing unnecessary hospital and emergency visits.!?
We carried out a quasi-experimental propensity-matched
cohort difference-in-differences analysis of patients enrolled
in 3 Health Links from 1 health region to determine
1) whether enrolment in Health Links is associated with dif-
ferences in use of health care services among enrollees after
(v. before) enrolment and 2) how these differences in use pat-
terns among enrolled patients compare to trends among
patients with similarly complex needs who were not enrolled.

Setting

Residents of Ontario have publicly funded universal health
insurance that covers the costs of medically necessary care.
Patient encounters with the health care system are recorded in
health administrative data sets. The administration and coordi-
nation of local health care in the province is divided into 14 geo-
graphically defined health regions (Local Health Integration
Networks [LHINs]). We studied the Central health region
(Central LHIN) because it had 3 Health Links operating before
2015 and a single complete patient registry with 1 data custo-
dian (Central Community Care Access Centre), who could pro-
vide permission for linkage to health administrative data. The
Central LHIN comprises sections of Toronto, Etobicoke, York
Region and South Simcoe and is home to 1.8 million residents.

Data sources

We obtained a registry of Health Links candidates from the
Central Community Care Access Centre. The registry included
information for eligible patients collected from August 2013
through May 2016 and recorded in the Client Health and
Related Information System. This Web-based platform is used
by front-line care providers to access information about patients
and their care plan. Coverage of the number of care plans com-
pleted in the registry for the Central LHIN is comparable to
that reported elsewhere.”® The registry was transferred to the
Institute for Clinical Evaluative Sciences and linked determinis-
tically to population-based health administrative data at the indi-
vidual level with the use of unique, encoded identifiers (Appen-
dix 1, available at www.cmajopen.ca/content/5/4/E753/suppl/
DC1). We limited our evaluation to Health Link enrolment up
to Dec. 31, 2014 to facilitate 1-year pre—post analysis with com-
plete administrative data, thereby assessing the early stages of
the Health Links program.

Population

From the registry, we identified all adult patients (enrollees)
with a care plan completed (index date) on or before Dec. 31,
2014. This signified the start of Health Link care. We
excluded enrollees who had missing demographic informa-
tion, were enrolled in a Health Link outside the Central
LHIN or declined to participate in the Health Links pro-
gram. For enrollees with multiple entries in the registry, we
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selected the earliest record. Among eligible enrollees, index
dates ranged from May 2013 to December 2014.

To create a comparator population pool (patients who did
not receive Health Links care), all Ontarians in the Registered
Persons Database were randomly assigned an index date based
on the distribution of index dates among eligible enrollees.
We included residents in the full comparator pool if they had
complete sociodemographic information, were alive at the
index date, were eligible for health care coverage, were within
the age range of selected enrollees, were affiliated with 1 of
the Central LHIN’s Health Link catchment areas and were
not among patients identified in the registry. We then
included only patients with complex needs,!! defined as having
an active diagnosis (within 1 year of index) of 4 or more con-
ditions (of a list of 55 conditions defined by the Ministry of
Health and Long-Term Care to define the Health Links tar-
get population) (Appendix 2, available at www.cmajopen.ca/
content/5/4/E753/suppl/DC1).

Baseline covariates

For eligible enrollees and the full comparator population pool,
we identified baseline covariates (at the index date) including
age, sex, rurality (using the Rurality Index of Ontario),'
neighbourhood-level income quintile and primary care model
affiliation (Family Health Team, Family Health Group, Family
Health Organization, other model or no model).>!¢ We mea-
sured comorbidity using the Collapsed Adjusted Clinical Groups
(Johns Hopkins ACG Software, version 10) with 1-year retro-
spective data. Use of health care services in the year before the
index date included the number of oncology, dialysis, primary
care and specialist visits, home care services and mental health
inpatient episodes. We identified the number of emergency
department and acute care admissions within each quarter before
the index date (i.e., 1-3, 4-6, 7-9 and 10-12 mo before).

Propensity-matched cohort
We established a propensity score for the probability of enrol-
ment into Health Links for the study population (enrollees and
comparator population pool). The final logistic regression
model included all identified baseline covariates. We trans-
formed continuous variables related to use of health care ser-
vices using a square-root term and included 2-way interactions
between all variables pertaining to use of health care services.
We created a propensity-matched cohort by using the nearest-
neighbour greedy algorithm to match enrollees with comparator
patents (1:1, without replacement). We matched enrollees and
comparator patients on the logit of their propensity score (within
0.10 standard deviations) and index date (within 90 d). We
assessed covariate balance between selected enrollees and compar-
ator patients using standardized differences (SDiffs). An SDiff of
0.10 or greater indicates imbalance.” To assess potential selection
biases, we assessed SDiffs between matched enrollees and com-
parator patients in several additional baseline measures not
included in the propensity model, including receipt of palliative
care (outpatient or inpatient setting) before the index date and the
number of oncology, dialysis, primary care and specialist visits,
home care services and mental health inpatient episodes within
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each quarter before the index date. We also compared mortality
in the 1-year period after the index date and assessed selection bias
by comparing SDiffs in baseline covariates between enrollees
matched versus not matched for study inclusion.

Outcome measures

Outcome measures included rates of acute hospital admissions,
emergency department visits, days in acute care, 30-day hospital
readmissions and primary care follow-up within 7 days of dis-
charge. Full definitions are provided in Appendix 3 (available at
www.cmajopen.ca/content/5/4/E753/suppl/DC1). We selected
these measures a priori to reflect key performance markers for
Health Links that are measurable with available administrative
data.3!8 Each indicator was measured 1 year before the index date
and 1 year after the index date (or to death).

Statistical analysis

We performed comparative effectiveness evaluation on each
measure using the difference-in-differences approach with gen-
eralized estimating equations and robust error variances on
individual-level data. We modelled acute hospital admissions,
emergency department visits and days in acute care with a nega-
tive binomial distribution and log link, including a log of
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person-years offset term to account for differences in the follow-
up period due to deaths. For the readmissions and primary
care follow-up measures, we modelled the number of events
(readmitted or received follow-up) specifying a Poisson distribu-
tion with the total number of hospital admissions (per person,
before and after the index date) as an offset term in the model.
Each regression model included binary variables for enrolment
status (enrollee or comparator patient), time period (before or
after the index date) and a 2-way interaction term between these
variables, the difference-in-differences estimator. As such, we
obtained pre—post differences among enrollees (objective 1) and
difference-in-differences (objective 2) from the same regression
model. All models used an unstructured correlation structure to
control for repeated measurements within patients.

Ethics approval
The Research Ethics Board of the Sunnybrook Health Sci-
ences Centre approved the study.

A total of 344 enrollees and 34 816 comparator patients were
candidates for propensity matching (Figure 1). From the full

Enrollee group

Comparator group

Records for Health Links
patients within Central LHIN,
with data collected using CHRIS
from May 2013 to March 2016
n = 1898 (1813 patients)

Adults (23-98 yr) in Central
LHIN identified in RPDB who
had complete demographic
information
n=1608 088

Excluded n = 1554

¢ Duplicate records n=<5

* Did not receive CCP n =760

* Received CCP after Dec. 31,
2014 n =760

* Missing information in health
administrative data or died
before CCP completion n=7

 Declined to participate in Health
Links program n =26

Excluded n=1573272*

« Identified in CHRIS data
(Central LHIN Health Links
registry) n=1813

¢ Did not meet Health Links
eligibility criteria n =1 555 991

* Did not reside within 1 of 3
Health Links catchment areas
n=15698

A

Lived within South Simcoe,

* 1:1 matching

Y Southwest York and North York
Received CCP on or before Central Health Links catchment
Dec. 31, 2014 areas
n =344 n=234816
Excluded: not selected Emm— Excluded: not selected based
based on nearest- on nearest-neighbour
neighbour matching n = 31 matching n =34 503
Y Y
Included in propensity-score matched
cohort
n =626

* 313 eligible Health Links enrollees
* 313 comparator patients

Figure 1: Study flow diagram showing patient selection. *Exclusions not mutually exclusive. Note: CHRIS = Client Health and Related Information
System, CCP = coordinated care plan, LHIN = Local Health Integration Network, RPDB = Registered Persons Database.
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Table 1: Comparison of characteristics of Health Links enrollees and comparator patients, before and after matching*

No. (%) of patientst

Before matching After matching
Full comparator Comparator
Enrollees pool Enrollees patients
Characteristic n =344 n =34 820 SDiff n=2313 n=313 SDiff
Age at index date, mean + SD, yr 75.5 + 14.3 69.9 + 15.5 0.376 75.6 +13.9 75.5 +15.0 0.010
Male sex 136 (39.5) 15 470 (44.4) 0.099 126 (40.3) 125 (39.9) 0.007
Area-based income quintile
1 (lowest) 66 (19.2) 4708 (13.5) 0.154 58 (18.5) 64 (20.4) 0.048
2 65 (18.9) 5548 (15.9) 0.078 58 (18.5) 59 (18.8) 0.008
3 65 (18.9) 7526 (21.6) 0.068 61 (19.5) 65 (20.8) 0.032
4 82 (23.8) 9676 (27.8) 0.090 76 (24.3) 69 (22.0) 0.053
5 (highest) 66 (19.2) 7362 (21.1) 0.049 60 (19.2) 56 (17.9) 0.033
Rurality Index of Ontario score, 6.7 + 9.1 51+6.8 0.207 6.4 +8.9 6.8 + 8.6 0.045
mean + SD
Health Link
South Simcoe 168 (48.8) 8846 (25.4) 0.500 152 (48.6) 155 (49.5) 0.019
Southwest York 12 (3.5) 13 895 (39.9) 0.985 12 (3.8) 16 (5.1) 0.062
North York Central 164 (47.7) 12 079 (34.7) 0.266 149 (47.6) 142 (45.4) 0.045
Primary care model affiliation
Family Health Team 56 (16.3) 2928 (8.4) 0.241 52 (16.6) 53 (16.9) 0.009
Family Health Group 123 (35.8) 15 711 (45.1) 0.192 115 (36.7) 105 (33.5) 0.067
Family Health Organization 110 (32.0) 9006 (25.9) 0.135 97 (31.0) 105 (33.5) 0.055
Other 9 (2.6) 1302 (3.7) 0.064 7 (2.2) 9(2.9) 0.040
Not rostered in a model 46 (13.4) 5873 (16.9) 0.098 42 (13.4) 41 (13.1) 0.009
Comorbidity (CADGs 1-12)
Acute minor 332 (96.5) 29 315 (84.2) 0.427 301 (96.2) 304 (97.1) 0.053
Acute major 332 (96.5) 31 134 (89.4) 0.280 301 (96.2) 304 (97.1) 0.053
Likely to recur 286 (83.1) 25 326 (72.7) 0.253 257 (82.1) 254 (81.2) 0.025
Asthma 52 (15.1) 4131 (11.9) 0.095 45 (14.4) 39 (12.5) 0.056
Chronic medical unstable 330 (95.9) 27 667 (79.4) 0.518 299 (95.5) 302 (96.5) 0.049
Chronic medical stable 315 (91.6) 30 039 (86.3) 0.169 285 (91.0) 283 (90.4) 0.022
Chronic specialty stable 34 (9.9) 3150 (9.0) 0.029 33 (10.5) 35 (11.2) 0.021
Eye/dental 55 (16.0) 4569 (13.1) 0.081 53 (16.9) 51 (16.3) 0.017
Chronic specialty unstable 80 (23.2) 7008 (20.1) 0.076 68 (21.7) 74 (23.6) 0.046
Psychosocial 238 (69.2) 20 928 (60.1) 0.191 213 (68.0) 204 (65.2) 0.061
Preventive/administrative 221 (64.2) 10 477 (30.1) 0.728 197 (62.9) 191 (61.0) 0.039
Pregnancy Suppr. 308 (0.9) 0.078 Suppr. Suppr. 0.000
Use in prior year, mean + SD
Dialysis visits 12+124 1.1+12.6 0.008 0.9 +10.5 1.5+ 14.6 0.052
Oncology visits 0.5+35 0.6 + 3.7 0.032 0.4+32 0.4+28 0.018
Primary care visits 26.4 +22.0 16.4 + 14.2 0.539 24.7 +20.5 24.7 + 175 0.001
Specialist visits 66.4 + 47.7 25.8 +29.2 1.026 62.9 + 46.7 64.5 + 52.2 0.031
Home care services 121.5 + 176.3 22.7 +79.2 0.722 114.2 + 171.6 126.4 + 187.3 0.068
Mental hospital admissions 0.1+0.5 0.0+ 0.3 0.122 0.1+0.5 0.1+0.3 0.057
Emergency department visits in previous year, mean + SD
First quarter 24+27 0.4+1.0 0.985 22+23 23+29 0.044
Second quarter 1.5+2.6 0.4+1.0 0.584 14 +2.1 1.3+2.0 0.042
Third quarter 12+ 1.9 0.4+ 10 0.569 11+17 1.1+£19 0.000
Fourth quarter 12+2.2 0.3+0.9 0.498 1.0+ 18 1.0+2.2 0.011
Hospital admissions in previous year, mean + SD
First quarter 1.2 + 1.1 0.1+0.4 1.316 11+10 1.1+0.9 0.024
Second quarter 0.6 +0.9 0.1+0.4 0.680 0.6 +0.9 0.5+0.8 0.064
Third quarter 0.5+0.8 0.1+0.4 0.571 0.4+0.7 0.4+0.7 0.055
Fourth quarter 0.4+0.8 0.1+0.4 0.414 0.3+0.8 0.3+0.6 0.090

Note: CADGs = Johns Hopkins Collapsed Adjusted Clinical Groups, SD = standard deviation, SDiff = standardized difference, Suppr. = cell suppressed owing to small
number (n < 5).

*Only mean values and SDs are reported for continuous variables. Median values were also balanced between groups after matching.

TExcept where noted otherwise.
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comparator pool, a match was found for 313 Health Links
enrollees (91.0% of eligible candidates) for analyses. Table 1
shows the SDiffs in baseline characteristics of enrollees and
comparator patients, before and after matching. After match-
ing, all covariates included in the propensity model were bal-
anced between groups (SDiffs < 0.10). The mean age of the
enrollees was 75.6 (range 23-98) years, 126 (40.3%) were
men, and the mean Rurality Index of Ontario score was 6.4,
which indicated predominantly urban residence. More than
95% of enrollees (and matched comparator patients) had
acute minor, acute major and chronic medical unstable diag-
noses. Enrollees were frequent users of the health care system,
particularly in the home care sector.

As robustness checks, the matched enrollee and compara-
tor groups were balanced before the index date in palliative
care use (enrollees 10.2%, comparator patients 11.5%, SDiff
= 0.041) and in nearly all continuous indicators in the year
before the index date with the exception of mean mental
health admissions 7-9 months before the index date (SDiff =
0.102). After the index date, 1-year mortality was comparable
between the 2 groups (enrollees 26.5%, comparator patients
24.9%, SDiff = 0.037). The differences between matched and
unmatched (# = 31) enrollees are shown in Appendix 4 (avail-
able at www.cmajopen.ca/content/5/4/E753/suppl/DC1).
Comorbidity and use of health care services in the year before
the index date across all sectors were higher among
unmatched than matched enrollees (SDiff > 0.10).

Table 2 shows results from the regression models. Among
Health Links enrollees, there were no statistically significant
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reductions in any of the indicators after versus before the
index date. For example, the rate of acute hospital admissions
per person-year decreased, from 2.26 to 2.07 per person-year,
but not to a statistically significant degree (incidence rate ratio
[IRR] 0.91 [95% confidence interval (CI) 0.79-1.05]). In con-
trast, days in acute care per person-year increased, from 18.4
t0 24.9 (IRR 1.35 [CI 1.11-1.65]).

Difference-in-differences estimators were significant for
acute hospital admissions (IRR 1.74 [CI 1.40-2.17]), emer-
gency department visits IRR 1.61 [CI 1.18-2.20]) and days in
acute care (IRR 1.51 [CI 1.06-2.15]), indicating greater reduc-
tions in these outcomes after the index date for the comparator
population relative to the difference for enrollees. No statisti-
cally significant difference-in-differences were detected for
readmissions or postdischarge primary care follow-up. Visual
inspection of longitudinal plots confirmed parallel trends
(Appendix 5, available at www.cmajopen.ca/content/5/4/
E753/suppl/DC1), which validated the difference-in-
differences estimations.

We found that patterns of use of hospital-related care were
comparable after (v. before) enrolment for the initial patients
enrolled in the Central LHIN’s 3 early-adopter Health Links,
except for average days in acute care, which increased. Rates
of inpatient stays, emergency department visits and acute care
days among high-user comparator patients from the same
jurisdiction (selected from health administrative data and

Table 2: Results from difference-in-differences analysis for selected indicators

Rate or mean (95% CI)

Measure; group Before index date*

Pre—post Difference-in-
difference, IRR differences
After index date (95% Cl) (95% ClI)

Hospital admissionst
Health Links enrollees 2.26 (2.06-2.49)
Comparator group 2.06 (1.89-2.26)
Emergency department visitst
Health Links enrollees 3.02 (2.42-3.78)
Comparator group 3.52 (2.97-4.18)
Days in acute caret
Health Links enrollees 18.4 (16.3-20.8)
Comparator group 19.9 (17.3-23.1)
30-day readmissions, %%
Health Links enrollees 30.4 (26.1-35.4)
Comparator group 25.6 (22.2-29.5)
7-day primary care follow-up, %%t
Health Links enrollees 36.5 (32.6-41.9)

Comparator group 34.9 (31.0-39.3)

2.07 (1.81-2.36)

3.10 (2.09-4.59)

24.9 (20.7-30.0)

375 (32.7-43.1)
35.7 (29.0-44.0)

0.91 (0.79-1.05)
0.53 (0.44-0.63)

1.74 (1.40-2.17)
1.08 (0.91-1.29)

1.02 (0.80-1.31)
0.64 (0.52-0.77)

1.61 (1.18-2.20)
2.24 (1.72-2.9)

1.35 (1.11-1.65)
0.90 (0.66-1.21)

151 (1.06-2.15)
179 (13.5-23.8)

36.2 (31.2-41.9)
21.2 (16.2-278)

1.19 (0.95-1.49)
0.83 (0.61-1.14)

1.43 (0.96-2.13)

1.03 (0.88-1.20)
1.02 (0.82-1.28)

1.01 (0.76-1.33)

Note: Cl = confidence interval, IRR = incidence rate ratio.

*All comparisons (enrollees v. comparator patients) were nonsignificant.
tRate per person-year.

tPer index hospital admission.
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matched on sociodemographic characteristics, comorbidities
and use of health care services) after the index date were lower
than those for enrollees.

The Health Link program was implemented in late 2012
with the use of a low-rules, bottom-up approach. A possible
explanation for the nonsignificant pre—post differences among
enrollees that we observed is that the delivery of coordinated
care by Health Links may have been poorly defined within
local contexts at program onset. Optimal practices in the pro-
vision of coordinated care, improving access to primary care
services and improving patient engagement have since been
recognized and encouraged throughout operating Health
Links.® At onset, the Central LHIN Health Links care provid-
ers were referring only their most complex cases for the inter-
vention (Jennifer Bowman, North York General Hospital,
North York, Ont.: personal communication, 2016); patients
with complex needs whose condition was medically stable were
ruled out. This is reflected in the enrollees’ patterns of use of
health care services in our data and their high 1-year mortality
relative to previous reports of Ontario’s high-cost patient pop-
ulation.’ Moreover, the observed rates of acute care days
among enrollees may have been driven in part by this high
mortality, because hospital use increases sharply at the end of
life.* For enrollees, one immediate benchmark is timely post-
discharge follow-up, as our data show that less than 40% had a
primary care physician visit within 7 days after discharge. In
contrast, the differential patterns observed among comparator
patients may be due to other, unmeasured factors, such as
availability of home support networks, social determinants of
health beyond income or unmet health care needs. As such,
residual confounding is probable, which would have contrib-
uted to the significant difference-in-differences estimation.
However, the “regression to the mean” observed in the com-
parator group is somewhat expected because only one-third of
high-cost users remain high-cost in subsequent years.!'**! Simi-
lar trends have been observed in studies evaluating interven-
tions among high-use patients with chronic conditions.??*

Improved care coordination and integration take many
forms?* and are targeted toward varying patient populations,
which limits comparability across studies. Our findings are
consistent with a recent quasi-experimental study from the
United Kingdom that showed modest increases in hospital
admissions and readmissions among at-risk patients who
received multidisciplinary team case management.” A ran-
domized controlled trial of guided care teams for multimorbid
older adults in the United States showed no reductions in hos-
pital or emergency department use during the 20 months after
initial care.?® In the province of Quebec, use of health care ser-
vices was comparable between older frail adults assigned to the
Program of Research to Integrate Services for the Mainte-
nance of Autonomy community-based care model relative to
comparator patients 1 year after intervention; rates of emer-
gency department visits were lower in the experimental group
only after 4 years of follow-up.?” Evaluation of the preliminary
stages of the Health Links initiative within other jurisdictions
and province-wide are forthcoming. It is important to note
that the results presented here are from 1 region of Ontario
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where each active Health Link was led by an acute care hospi-
tal. Provincially, Health Links are led by various organizations
including hospitals, Family Health Teams, Community Care
Access Centres, Community Health Centres and community
support agencies, in single- or co-leadership models,'**® and
have adopted different strategies in terms of governance struc-
ture, leadership and approach to integration.”” The method
that Health Links use to identify their target population varies
and has evolved over time to a more standardized approach
following further guidance from the Ministry of Health and
Long-Term Care.® The effectiveness of varying models of
Health Links has yet to be explored and will require a provin-
cial patient registry and further data collection from Health
Link organizations.

Limitations

Several important limitations of this work are notable. Our
analysis was limited to hospital-related outcomes identified
with available administrative data. Other measures specific to
coordinated care, such as patient experience and system
access, are important but could not be measured. Likewise, we
were unable to quantify changes in total health care costs
before versus after the index date owing to data availability.
Our analysis was limited to 313 enrollees receiving care within
1 (of 14) LHIN with 3 Health Links in operation. This limits
generalizability of our findings, particularly given the flexible
nature of the intervention across provincial jurisdictions.
Selection bias cannot be ruled out, as 31 Health Links enroll-
ees (9.0%) who had higher use of health care services before
enrolment and greater chronic morbidity went unmatched.
Our models therefore underestimate the enrollee means in
measured outcomes before the index date and potentially also
underestimate the full effect of Health Links on the highest-
risk group of patients (i.e., more modest reductions may not
be detected). Last, residual confounding in the selection of
matched comparator patients is possible, despite several
robustness checks.

Conclusion

Patterns of use of hospital-related care did not decrease
among the first enrollees to Health Links in Ontario’s Central
LHIN. However, this analysis was restricted to enrolment
before January 2015, and, as the Health Links program has
evolved, it is possible that improvements to health outcomes
may become evident. Additional research is therefore needed
to confirm these findings in other Ontario jurisdictions with
additional follow-up data as well as to quantify additional
measures of patient experience.
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