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Abstract
Background  Evidence is limited about healthcare cost disparities associated with homelessness, particularly in 
recent years after major policy and resource changes affecting people experiencing homelessness occurred after the 
onset of the COVID-19 pandemic. We estimated 1-year healthcare expenditures, overall and by type of service, among 
a representative sample of people experiencing homelessness in Toronto, Canada, in 2021 and 2022, and compared 
these to costs among matched housed and low-income housed individuals.

Methods  Data from individuals experiencing homelessness participating in the Ku-gaa-gii pimitizi-win cohort 
study were linked with Ontario health administrative databases. Participants (n = 640) were matched 1:5 by age, 
sex-assigned-at-birth and index month to presumed housed individuals (n = 3,200) and to low-income presumed 
housed individuals (n = 3,200). Groups were followed over 1 year to ascertain healthcare expenditures, overall and by 
healthcare type. Generalized linear models were used to assess unadjusted and adjusted mean cost ratios between 
groups.

Results  Average 1-year costs were $12,209 (95% CI $9,762-$14,656) among participants experiencing homelessness 
compared to $1,769 ($1,453-$2,085) and $1,912 ($1,510-$2,314) among housed and low-income housed individuals. 
Participants experiencing homelessness had nearly seven times (6.90 [95% confidence interval [CI] 5.98–7.97]) the 
unadjusted mean ratio (MR) of costs as compared to housed persons. After adjustment for number of comorbidities 
and history of healthcare for mental health and substance use disorders, participants experiencing homelessness had 
nearly six times (adjusted MR 5.79 [95% CI 4.13–8.12]) the expected healthcare costs of housed individuals. The two 
housed groups had similar costs.

Conclusions  Homelessness is associated with substantial excess healthcare costs. Programs to quickly resolve and 
prevent cases of homelessness are likely to better meet the health and healthcare needs of this population while 
being a more efficient use of public resources.
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Introduction
Homelessness and housing instability are significant 
public health challenges in Canada, with one in five 
Canadians directly or indirectly affected [1] People 
experiencing homelessness have consistent disparities 
in adverse health outcomes and mortality compared to 
housed counterparts [2–4], even after accounting for 
potential confounders such as socioeconomic status and 
comorbidities [4, 5]. These disparities have historically 
resulted in this population incurring notably high average 
healthcare costs relative to housed individuals [6–14].

The onset of COVID-19 has further compounded the 
challenges faced by people experiencing homelessness, 
both through direct impacts of the SARS-CoV-2 virus 
through elevated infection rates and subsequent adverse 
outcomes [15–17], as well as through indirect changes 
including disruptions to essential services [17–19] and 
growing toxicity of drug supply [20, 21]. Meanwhile, the 
number of people experiencing homelessness, particu-
larly unsheltered homelessness, is also believed to have 
increased in Canada during this period [22]. Most of 
these shifts are expected to be long lasting, with the result 
that changes to healthcare needs and adverse outcomes 
in this group are likely to persist even as we stabilize into 
an era of endemic COVID-19. Given the above, there is 
a need to update our understanding of the healthcare 
costs of people experiencing homelessness and whether 
healthcare cost disparities in this group persist.

This study aims to address this gap by analyzing one-
year healthcare costs among a prospectively followed, 
representative cohort of individuals experiencing home-
lessness in Toronto, Canada in 2021 and 2022. Addition-
ally, we evaluate disparities in healthcare costs incurred 
by this group as compared to matched housed and low-
income housed individuals.

Methods
Study design and setting
We conducted a matched cohort study in Ontario, Can-
ada, which administers healthcare under a single-payer 
model, with costs of many services funded or reimbursed 
by the government. This study used a blend of prospec-
tively gathered data from the Ku-gaa-gii pimitizi-win 
study [23] and retrospective administrative records from 
ICES [24], an independent, non-profit research institute 
whose legal status under Ontario’s health information 
privacy law allows it to collect and analyze health care 
and demographic data for health system evaluation and 
improvement. The Ku-gaa-gii pimitizi-win study, con-
ducted in Toronto, a city situated on Treaty 13 territory 
in Canada, followed a random representative sample 

of people experiencing homelessness during 2021 and 
2022. Ku-gaa-gii pimitizi-win, which roughly translates 
in English to “life is always/forever moving”, is a spirit 
name given in ceremony by Elder Dylan Courchene from 
Anishnawbe Health Toronto. Details about the design of 
the Ku-gaa-gii pimitizi-win study is available in the pro-
tocol [23].

Data used in this study were linked using unique 
encoded identifiers and analyzed at ICES. This study fol-
lows the Reporting of Studies Conducted Using Obser-
vational Routinely Collected Data (RECORD) reporting 
guidelines (Supplement Table  1) [25]. Throughout, 
our study adopts an onto-epistemological framework 
grounded in positivist statistics and a biomedical per-
spective on health.

Data sources
Participants from the Ku-gaa-gii pimitizi-win study were 
defined as the group exposed to homelessness. We used 
the following data sources at ICES to define participants 
in the unexposed groups and to ascertain outcomes and 
covariates for all three groups: the ICES Registered Per-
sons Database (RPDB); the Discharge Abstract Database; 
the National Ambulatory Care Reporting System data-
base; the Ontario Mental Health Reporting System data-
base; the Ontario Health Insurance Plan (OHIP) claims 
database; the Community Health Centre database; the 
Ontario Cancer Registry; and several ICES-derived pop-
ulation‐surveillance databases, including the Chronic 
Obstructive Pulmonary Disease Database, the Ontario 
Asthma Database, the Ontario Diabetes Database, the 
Congestive Heart Failure Database, the Ontario Hyper-
tension Database, and the Ontario HIV database. Data 
sources are further detailed in Supplement Table 2.

Population
We recruited the exposed group (people experiencing 
homelessness) by approaching individuals from randomly 
selected beds or rooms at 62 shelters, physical distancing 
hotels and encampments across Toronto between June 16 
and September 9, 2021. To be eligible, individuals had to 
be experiencing homelessness; be at least 16 years of age; 
and provide informed consent for both the study and the 
linkage of study data to ICES. Full recruitment procedure 
and sample size calculation details are available in the 
study protocol [23].

In the early months of the COVID-19 pandemic (from 
March 2020 to approximately March 2021, after the ini-
tial wave of Omicron variant infections), extensive lock-
downs in the region caused significant disruptions to 
many types of healthcare service in the region [26, 27]. 
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These restrictions had less of an impact on the health-
care of people experiencing homelessness compared to 
housed people [28], due to the former group’s greater 
reliance on essential services. To ensure that our find-
ings were not the result of lockdown-related changes 
rather than broader healthcare utilization trends, we set 
the participants’ index dates to the earliest date the indi-
vidual reported experiencing homelessness after Ontario 
began officially lifting extensive pandemic-related public 
health measures and lockdowns (June 11, 2021) [29].

We further created two unexposed groups from the 
RPDB, which includes all individuals who have ever been 
eligible for OHIP, Ontario’s healthcare insurance plan. 
The first group, presumed housed individuals, were eli-
gible if they were alive and at least 16 years of age as of 
June 11, 2021. Individuals were excluded if they were 
not residents of the Toronto Census Metropolitan Area 
(including the census divisions of Durham, York, Toronto 
and Peel), ineligible for OHIP during the study period, or 
were already in the exposed group. Index dates were ran-
domly assigned following the distribution of index dates 
in the exposed group. Individuals were further excluded 
from the presumed housed group if they had a death date 
occurring on or before their randomly assigned index 
date. This group includes people of all income levels.

The second group, low-income housed individuals, had 
the same eligibility criteria as the presumed housed group 
except they had to also reside within a lowest-income 
quintile neighborhood, as determined by Statistics Can-
ada census data [30], and not already be in either the 
exposed group or the first, matched unexposed group. 
We included this second matched group to determine the 
relative importance of homelessness as compared to low 
income (a proxy for poverty) in altering healthcare costs.

Both unexposed groups were matched to the exposed 
group 5 to 1 without replacement by age (+/-2 years), 
sex-assigned-at-birth (exact) and index month (+/- 3 
months). We matched on sex-assigned-at-birth rather 
than gender because gender information was not avail-
able in the ICES databases for the control groups. We 
matched on age and sex-assigned-at-birth due to clear 
healthcare utilization differences by sex [31] and different 
stages of life [32], and by index month to ensure season-
ality in healthcare utilization did not factor in to results 
[33]. We opted not to match on measures of comorbidity, 
because we were also interested in evaluating the degree 
to which excess healthcare costs among people experi-
encing homelessness were the result of systematic differ-
ences in group comorbidity (physical or mental) rather 
than homelessness itself.

Outcomes
The primary outcome of interest was overall healthcare 
costs accumulated over the 1 year observation period, a 

composite measure comprised of expenditures associ-
ated with acute care admissions, psychiatric admissions, 
emergency department visits, outpatient ambulatory 
care, and prescriptions publicly funded through the 
Ontario Drug Benefit. Costs were determined utilizing 
the ICES costing algorithm [34], which multiplies usage 
units for a specified healthcare service type during the 
predetermined period, by its individual cost. Prescription 
and fee-for-service outpatient care costs were derived 
from the payments made for each prescription or visit. 
Costs for outpatient visits under capitation or blended 
capitation models of care were estimated by applying 
the monthly fee paid for enrolment in the practice. Costs 
associated with admissions and visits to the emergency 
department were computed by first weighting the visit 
using the Resource Intensity Weighting method [34] then 
multiplying the weighted volume of services by the aver-
age provincial cost per weighted case. In Ontario, there 
is no additional or differential reimbursement for ser-
vices rendered to clients experiencing homelessness. All 
expenses were adjusted to 2021 Canadian dollars using 
the Consumer Price Index provided by Statistics Canada 
[35]. Secondary outcomes include each type of health-
care cost noted above.

A small number (< 15) of participants in each group 
had fewer than 365 days of observation time available, 
primarily due to death during follow-up. People experi-
encing homelessness have higher 1-year mortality rates 
compared to housed people [36]; therefore, we assigned 
exposed and unexposed individuals the same number 
of observation days to ensure balanced follow-up time 
between groups. We opted not to annualize costs in these 
few cases as this was unnecessary for the analysis of dis-
parities between groups; furthermore, annualization is 
known to introduce significant error in results [37], par-
ticularly when using data obtained proximal to death 
when healthcare costs are often highest [38].

Covariates
We obtained characteristics for participants in all groups 
at the start of their 1-year follow-up period. These 
included age, sex-assigned-at-birth, presence and num-
ber of specific physical comorbidities including hyper-
tension, diabetes, asthma, chronic lung disease, chronic 
heart disease, history of stroke within the past five 
years, chronic kidney disease, chronic neurological dis-
order, liver disease, cancer within the past 10 years, or 
HIV/AIDS. We also obtained history of any healthcare 
for mental health or substance use disorders, as well as 
healthcare for psychotic disorders including schizophre-
nia, substance use disorders, mood and anxiety disor-
ders, obsessive compulsive disorder (OCD)/personality 
disorders or intentional self-injury. Finally, we measured 
whether participants were rostered with a primary care 
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physician operating through a capitation or blended capi-
tation model, since the primary care model is known to 
impact both primary and overall healthcare cost [39]. 
Supplement Table  3 details all covariates used in this 
study.

Statistical analysis
We present baseline characteristics of study partici-
pants by group membership, using χ2 or analysis of vari-
ance (ANOVA) tests as appropriate to compare groups. 
We also report group-specific means for each type of 
healthcare cost, as well as group-specific costs at each 
of the 10th, 25th 50th 75th and 90th percentiles. One-
way ANOVA and Wilcoxon rank sum tests were used (as 
appropriate) to compare unadjusted costs between the 
exposed and unexposed groups and to calculate 95% con-
fidence intervals for group means.

We then fitted generalized linear regression models 
using the Tweedie distribution (power parameter esti-
mated by maximum likelihood) to estimate unadjusted 
mean cost ratios and 95% confidence intervals of overall 
health care costs for group membership and other poten-
tial covariates for adjustment. The Tweedie distribution 
is helpful for modelling costs as it supports distributions 
with a mixture of zero and positive values [40], which is 
very common in cost data.

For each outcome, a multivariable model estimated 
the adjusted mean cost ratio (aMR) and 95% confidence 
interval of group membership, with the presumed housed 
group held as the reference group. For each outcome, 
the adjusted model‘s power parameter was optimized to 
ensure maximized goodness of fit as determined by the 
value of the scaled Pearson/DF value (as close as possible 
to 1). Each model was adjusted for covariates significantly 
associated with excess healthcare costs that remained 
unbalanced between groups after matching. Generally, 
variables grouping series of variables together (such as 
number of comorbidities) were prioritized over more 
individual variables to maximize coverage and avoid 
potential issues of multicollinearity.

All tests were two-sided with P < 0.05 used to define 
statistical significance, and cells ≤ 5 were suppressed in 
order to protect patient privacy. All analyses were con-
ducted at ICES using SAS enterprise guide v8.3 [41].

Ethical review
This study received ethics approval from the Research 
Ethics Board at Unity Health Toronto (REB# 20–272).

Results
We included 640 participants experiencing homeless-
ness, 3,200 matched presumed housed individuals and 
3,200 matched low-income presumed housed individu-
als (Fig.  1). Self-reported characteristics of participants 

experiencing homelessness successfully linked to ICES 
were very similar to that of the Ku-gaa-gii pimitizi-win 
study cohort overall (Supplement Table 4). After match-
ing, participants experiencing homelessness had signifi-
cantly higher rates of many comorbidities compared to 
the matched groups, including asthma (20.9% vs. 10.9% 
and 10.1%), chronic lung disease (14.5% vs. 4.6% and 
4.8%), chronic heart disease (2.7% vs. 1.2% and 1.4%), 
history of stroke (3.3% vs. 0.8% and 1.1%), chronic kid-
ney disease (1.7% vs. 0.4%), chronic neurological disorder 
(4.7% vs. 0.8% and 1.0%), liver disease (5.9% vs. 1.6% and 
2.2%), and HIV/AIDS (2.0% vs. 0.3% and 0.5%)(Table 1). 
They were also much more likely to have healthcare for 
any type of mental health or substance use related disor-
der (any mental health or substance use disorder: 42.0% 
vs. 5.3% and 5.2%) and were less likely to be formally ros-
tered with a primary care physician (40.8% vs. 59.2% and 
50.4%).

Healthcare costs over the follow-up period are pre-
sented in Table  2. Individuals experiencing homeless-
ness had significantly higher overall healthcare costs 
than either matched group (mean $12,209 [$9,766 - 
$14,652] vs. $1,769 [$1,453 - $2,084] and $1,912 [$1,511 
- $2,314]; median $2,916 vs. $237 and $183). Only 8.1% 
of the Ku-gaa-gii pimitizi-win cohort had zero health-
care costs (compared to 24.9% and 32.5% of housed and 
low-income housed controls). Costs diverged by the 
25th percentile and crude cost ratios for the exposed 
group hovered around 12 times higher than unexposed 
groups at each percentile thereafter. Each component of 
the overall healthcare costs contributed to this disparity, 
including acute care admissions (mean $3,148 [$1,847 - 
$4,449] vs. $664 [$413 - $914] and $626 [$359 - $893]), 
psychiatric admissions (mean $2,051 [$641 - $3,461] vs. 
$39 [$-6 - $84] and $139 [$-57 - $335]), ED visits (mean 
$1,381 [$994 - $1,768] vs. $86 [$75 - $98] and $110 [$92 
- $128]), non-hospital outpatient care (mean $2,380 
[$2,035 - $2,725] vs. $692 [$633 - $750] and $646 [$587 - 
$706]) and publically-funded prescriptions (mean $3,247 
[$2,533 - $3,961] vs. $286 [$212 - $360] and $390 [$302 
- $478]). However, most people in all three groups had 
no acute care admissions (85.6% of Ku-gaa-gii pimitizi-
win participants; 96.3% of housed controls and 96.5% of 
low-income housed controls) or psychiatric admissions 
(92.5% of Ku-gaa-gii pimitizi-win participants; 99.8% of 
housed controls and 99.7% of low-income housed con-
trols) and therefore no admission costs during the obser-
vation period.

Table  3 presents unadjusted overall healthcare cost 
mean ratios (uMRs), by covariate. Ku-gaa-gii pimitizi-
win participants had nearly 7 times the uMR of matched 
controls (uMR 6.9 [95% CI 5.98–7.97]), while low-income 
controls were not significantly different to matched con-
trols (uMR 1.08 [95% CI 0.98–1.19]). All other covariates 
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were significantly associated with overall healthcare 
cost; the strongest associations existed for having two 
or more comorbidities (uMR 8.19 [95% CI 7.28–9.21]); 
having specific comorbidities like chronic kidney disease 
(uMR 18.56 [95% CI 10.24–33.62]), chronic neurological 
disorder (uMR 8.29 [95% CI 5.87–11.71]) or HIV/AIDS 
(uMR 9.92 [95% CI 5.84–16.85]); or history of health-
care for substance use disorders (uMR 10.40 [95% CI 
8.35–12.95]), personality disorders (uMR 13.16 [95% CI 
7.82–22.15]) or intentional self-injury (uMR 16.60 [95% 
CI 10.14–27.15]).

Table  4 reports the results of the multivariable model 
estimating mean ratio of each type of healthcare between 
groups after adjustment. We adjusted between groups 
in the model using number of comorbidities (with zero 
as the reference), and history of healthcare for any men-
tal health or substance use concern. Rostering with a 

primary care physician was also included in the out-
patient care model [39]. Overall healthcare costs were 
only somewhat attenuated for participants experienc-
ing homelessness, who continued to have more than five 
times the aMR (5.79 [95% CI 4.13–8.12]) after adjustment 
for confounding. No differences were observed between 
housed and low-income housed individuals (aMR 0.97 
[95% CI 0.80–1.17]). Adjusted mean ratios for each com-
ponent of the overall expenditures were also high, rang-
ing from 2.95 (95% CI 2.39–3.64) for outpatient visits to 
14.42 (95% CI 5.55–37.46) for psychiatric admissions.

Discussion
In this cohort of people experiencing homelessness 
in Toronto, we found high 1-year healthcare expendi-
tures, nearly seven times higher than that of housed 
and low-income housed individuals matched on age, 

Fig. 1  Cohort build and matching results
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sex-assigned-at-birth, and index month. Disparities 
remained very substantial (nearly six times the adjusted 
mean ratio) after adjusting for number of comorbidities 
and history of healthcare for mental health or substance 
use. Notably, every subcomponent of the overall health-
care expenditures included in this study was elevated 
within the cohort experiencing homelessness (ranging 
from an adjusted mean ratio of 3.0 to 14.4), indicating 
that differences are not merely the result of this group 
disproportionately accessing more intensive (and thus 
expensive) hospital-based healthcare services.

Our results extend previous work from before the 
COVID-19 pandemic in Canada [6–9], the US [10, 11, 
40], the UK [12], Denmark [13], and Australia [14]. In 
all of these settings, people experiencing homelessness 
are shown to have substantial healthcare costs. In a few 
of these studies, costs are also shown to be much higher 
than for housed patients not experiencing homelessness 

[6, 10]. The vast majority of this literature [6, 10, 12–14] 
assessed costs among patients experiencing homeless-
ness, who by definition require some amount of eligible 
healthcare to be included. Yet, healthcare utilization 
is known to be highly heterogeneous in this popula-
tion [9, 42, 43]: for example, in our sample fewer than 
15% of participants would have been included in a study 
restricted to patients admitted to acute care hospitals. 
Therefore, we contribute to the existing literature by 
providing estimates of absolute healthcare cost and esti-
mated disparities in healthcare cost for a representative 
sample of people experiencing homelessness in Canada, 
including those whose use of healthcare services is low or 
nonexistent.

We also provide one of the first estimates of absolute 
healthcare cost and healthcare cost disparities in the 
COVID-19 pandemic era. In the pre-pandemic study 
most similar to our study design (a cohort recruited in 

Table 1  Cohort characteristics, by group
People experiencing 
homelessness (Group ‘A’ 
n = 640)

Housed controls 
(Group ‘B’ n = 3,200)

Low-income1 housed 
controls (Group ‘C’ 
n = 3,200)

p-value
A vs. B

p-
value
A vs. C

Age, mean (SD) 47.1 ± 14.4 47.1 ± 14.4 47.1 ± 14.4 1 1
Sex-assigned-at-birth, N (%) 0.94 0.94
  Male 448 (70.0%) 2,245 (70.2%) 2,245 (70.2%)
  Female 192 (30.0%) 955 (29.8%) 955 (29.8%)
Comorbidities, N (%)
  Hypertension 118 (18.4%) 606 (18.9%) 584 (18.3%) 0.768 0.911
  Diabetes 79 (12.3%) 345 (10.8%) 355 (11.1%) 0.25 0.362
  Asthma 134 (20.9%) 350 (10.9%) 322 (10.1%) < 0.001 < 0.001
  Chronic Lung Disease 93 (14.5%) 148 (4.6%) 152 (4.8%) < 0.001 < 0.001
  Chronic Heart Disease 17 (2.7%) 39 (1.2%) 46 (1.4%) 0.006 0.027
  History of Stroke 21 (3.3%) 26 (0.8%) 36 (1.1%) < 0.001 < 0.001
  Chronic Kidney Disease 11 (1.7%) <=5 12 (0.4%) < 0.001 < 0.001
  CND 30 (4.7%) 26 (0.8%) 32 (1.0%) < 0.001 < 0.001
  Liver Disease 38 (5.9%) 51 (1.6%) 69 (2.2%) < 0.001 < 0.001
  Cancer 12 (1.9%) 63 (2.0%) 47 (1.5%) 0.876 0.446
  HIV/AIDS 13 (2.0%) 8 (0.3%) 15 (0.5%) < 0.001 < 0.001
Number (%) of comorbidities2

  0 331 (51.7%) 2,081 (65.0%) 2,141 (66.9%) < 0.001 < 0.001
  1 166 (25.9%) 722 (22.6%) 665 (20.8%)
  2+ 143 (22.3%) 397 (12.4%) 394 (12.3%)
Mental health disorders, N (%)
  Any 269 (42.0%) 169 (5.3%) 165 (5.2%) < 0.001 < 0.001
  Substance use disorders 159 (24.8%) 13 (0.4%) 29 (0.9%) < 0.001 < 0.001
  Psychotic disorders 66 (10.3%) 13 (0.4%) 22 (0.7%) < 0.001 < 0.001
  Mood/anxiety disorders 109 (17.0%) 123 (3.8%) 110 (3.4%) < 0.001 < 0.001
  OCD/Personality disorders 27 (4.2%) <=5 <=5 < 0.001 < 0.001
  Intentional self-injury 30 (4.7%) <=5 <=5 < 0.001 < 0.001
Formally rostered with a primary care 
physician, N (%)

261 (40.8%) 1,895 (59.2%) 1,612 (50.4%) < 0.001 < 0.001

CND = Chronic Neurological Disorder; OCD = Obsessive-compulsive disorder; CI = 95% Confidence interval, calculated using student T distribution
1 Refers to individuals residing in neighborhoods with the lowest income quintile for that region, as determined through Statistics Canada census data
2 Comorbidities include the following: hypertension, diabetes, asthma, chronic lung disease, chronic heart disease, history of stroke (within the past five years), 
chronic kidney disease, chronic neurological disorder, liver disease, cancer (within the past 10 years), or HIV/AIDS
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People experiencing homelessness 
(Group ‘A’ n = 640)

Housed individuals (Group ‘B’ 
n = 3,200)

Low-income1 
housed indi-
viduals (Group 
‘C’ n = 3,200)

Healthcare costs overall**
  Mean (95% CI) $12,209

($9,762 - $14,656)
$1,769
($1,453 - $2,085)

$1,912
($1,510 - $2,314)

  No costs, N (%) 52 (8.1%) 796 (24.9%) 1,041 (32.5%)
  10th percentile $23 $0 $0
  25th percentile $521 $5 $0
  Median $2,916 $237 $183
  75th percentile $10,517 $860 $922
  90th percentile $26,899 $2,444 $2,881
Acute care admission costs**
  Mean (95% CI) $3,148

($1,844 - $4,452)
$664
($414 - $914)

$626
($359 - $893)

  No costs, N (%) 548 (85.6%) 3,083 (96.3%) 3,089 (96.5%)
  10th percentile $0 $0 $0
  25th percentile $0 $0 $0
  Median $0 $0 $0
  75th percentile $0 $0 $0
  90th percentile $3,991 $0 $0
Psychiatric admission costs**
  Mean (95% CI) $2,051

($638 - $3,464)
$39
($0 - $84)

$139
($0 - $335)

  No costs, N (%) 592 (92.5%) 3,192 (99.8%) 3,191 (99.7%)
  10th percentile $0 $0 $0
  25th percentile $0 $0 $0
  Median $0 $0 $0
  75th percentile $0 $0 $0
  90th percentile $0 $0 $0
Emergency visit costs**
  Mean (95% CI) $1,381

($994 - $1,768)
$86
($74 - $98)

$110
($92 - $128)

  No costs, N (%) 272 (42.5%) 2,792 (87.3%) 2,736 (85.5%)
  10th percentile $0 $0 $0
  25th percentile $0 $0 $0
  Median $295 $0 $0
  75th percentile $1,357 $0 $0
  90th percentile $3,255 $221 $303
Non-hospital outpatient care costs2**
  Mean (95% CI) $2,380

($2,034 - $2,726)
$692
($634 - $750)

$646
($586 - $706)

  No costs, N (%) 80 (12.5%) 862 (26.9%) 1,115 (34.8%)
  10th percentile $0 $0 $0
  25th percentile $213 $0 $0
  Median $950 $209 $156
  75th percentile $2,669 $658 $638
  90th percentile $5,849 $1,661 $1,542
ODB prescription costs**
  Mean (95% CI) $3,247

($2,532 - $3,962)
$286
($212 - $360)

$390
($302 - $478)

  No costs, N (%) 173 (27.0%) 1,902 (59.4%) 1,978 (61.8%)
  10th percentile $0 $0 $0
  25th percentile $0 $0 $0
  Median $314 $0 $0

Table 2  Healthcare costs over the observation period, by group and type of expenditure
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Toronto in 2009) [8], average overall healthcare costs per 
person-year were $6,837 ($6,675 - $6,999); by contrast, 
in our analysis, the average overall 1-year healthcare cost 
was nearly twice as high, at $12,209. Each specific type 
of healthcare cost evaluated in both of these studies also 
approximately doubled. By contrast, healthcare spend-
ing per capita in Ontario increased only 42% over the 
same period [44, 45]. Unfortunately, because this previ-
ous analysis of costs among people experiencing home-
lessness did not provide percentile costs, it is unclear 
whether this change represents broad shifts in the health-
care costs of the population experiencing homelessness 
overall, or outliers (often described as ‘high-cost users’, or 
high-cost healthcare clients) [46] becoming more expen-
sive in recent years and thus increasing mean values. It 
is also unclear whether the change we observe represents 
a recent shift occurring after the onset of the pandemic, 
rather than steady increases occurring throughout the 
2010s.

Even prior to the COVID-19 era, Toronto faced sig-
nificant challenges in resolving and preventing homeless-
ness. By the time Canada declared the right to housing 
in 2019 [47], decades of underfinancing left municipal 
and provincial governments struggling to maintain an 
adequate supply of affordable and supportive housing 
[48], a crucial resource to help people exit homeless-
ness. However, these issues only became worse after the 
pandemic’s onset. Very limited social housing stock [49], 
soaring housing costs [50] reducing the footprint of rent 
subsidies such as the Canada-Ontario Housing Benefit 
[51], and large proportions of Canada’s refugee claim-
ants going to Toronto without the requisite federal sup-
ports to the City [52] have all resulted in deteriorated 
conditions for people experiencing homelessness since 
March 2020. Meanwhile, distancing protocols and fears 
of SARS-CoV-2 infection and violence in shelters have 
led to a substantial increase in unsheltered homelessness 
in Canada  [22], raising concerns about exposure to the 
elements and subsequent adverse health outcomes and 
downstream healthcare [53, 54]. Finally, there has been 
a concurrent, significant increase to the toxicity of the 
local drug supply [55], leading to a substantial increase 
in overdoses among people experiencing homelessness 

[56]. These factors collectively may explain some or all 
of the healthcare cost increases observed in our study 
as compared to previous work. Most concerning is that, 
because most of these changes are unrelated to the pan-
demic itself, these conditions are likely to persist even as 
pandemic-related public health measures subside.

The City of Toronto’s Shelter and Support Services 
served over 20,000 individuals experiencing homeless-
ness in 2022 [57], with approximately half of these experi-
encing chronic homelessness (at least 180 days in the past 
year or 546 days in the past three years) [58]. Assuming 
a 10,000 person-year equivalent population experiencing 
homelessness in Toronto (which is almost certainly an 
underestimate [59, 60]), our results suggest an estimated 
$69.8 to $99.7  million dollars in healthcare costs are 
attributable annually to homelessness in Toronto alone. 
In other words, the downstream healthcare costs of 
homelessness in Canada are considerable. The profound 
health and quality of life repercussions of homelessness 
warrant renewed commitment to implementing program 
and policy responses aimed at quickly and effectively 
resolving current homelessness and preventing future 
cases. However, for those most convinced through cost-
efficiency, the proposition that mitigating homelessness 
could lead to reductions in costs across ancillary systems 
such as the healthcare system stands as a compelling 
argument for initiatives such as Housing First, which in 
many places has been found to be cost-effective [61–65].

Strengths and limitations
Our study benefits from several design strengths. As a 
longitudinal analysis of a representative cohort of people 
experiencing homelessness in Toronto, we were able to 
derive a reliable estimate of costs including from indi-
viduals experiencing homelessness who accessed little or 
no healthcare over follow-up. As cost information were 
acquired through a well-established individual-level cost-
ing algorithm accessing health administrative records in 
a single payer universal health system [34], costing data 
thus provided complete coverage of healthcare encoun-
ters of their type in our region. Finally, our follow-up 
period was restricted to a one-year window, limiting 

People experiencing homelessness 
(Group ‘A’ n = 640)

Housed individuals (Group ‘B’ 
n = 3,200)

Low-income1 
housed indi-
viduals (Group 
‘C’ n = 3,200)

  75th percentile $2,655 $21 $22
  90th percentile $8,021 $152 $426
ODB = Ontario Drug Benefit plan; 95% CI = 95% Confidence interval, calculated using the student t distribution

**significant at < 0.001 level
1 Refers to individuals residing in neighborhoods with the lowest income quintile for that region, as determined through Statistics Canada census data
2 Costs associated with any healthcare received in an outpatient setting by a physician billing to OHIP

Table 2  (continued) 
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issues with variable healthcare costs which may have 
been associated with changes in housing situation.

However, we note the following limitations. First, only 
Ku-gaa-gii pimitizi win participants who gave consent 
and were successfully linked to ICES could be included 
in this study. While the vast majority were linked and 
the profile of linked participants is very similar to that 

of Ku-gaa-gii pimitizi-win participants overall (see Sup-
plement Table  4), refugees and individuals with tempo-
rary legal status in Canada were somewhat less likely to 
be included. This is likely because individuals in these 
groups are more likely to have federal, as opposed to pro-
vincial, healthcare coverage, and ICES encrypts unique 
identifiers using provincial health card numbers; thus, 
linkage for these individuals would be impossible. Our 
estimates may thus be somewhat less representative 
within these subgroups.

Second, despite our efforts to address residual con-
founding between groups through adjustment, admin-
istrative data has inherent limitations in what types of 
factors are measurable. It is conceivable that unmeasured 
sociodemographic factors or physical comorbidities, 
mental illness, or substance use that are not being treated 
with healthcare may exist at different rates in our groups, 
impacting the ability of our models to adjust for them 
when assessing cost disparities. Additionally, although 
the costing algorithm we used covers a wide range of 
healthcare services, certain types of healthcare, includ-
ing Community Health Centre (CHC) visits or other 
outpatient outreach services not covered by OHIP, were 
not available to be included. However, as CHCs dispro-
portionately serve marginalized populations facing bar-
riers to healthcare access (including people experiencing 
homelessness), the consequence of omitting these service 
types is likely to be an underestimation of the disparity in 
healthcare costs between groups.

Table 3  Unadjusted Tweedie regression assessing each factor 
potentially associated with overall 1-year healthcare costs
Participant characteristics uMR1 95% CI P-value
Group membership (ref = Group B/
Housed Controls)
Group A/Ku-gaa-gii pimitizi-win 
participants

6.90 5.98–7.97 < 0.001

Group C/Low-income2 housed 
controls

1.08 0.98–1.19 0.12

Age, continuous (every additional 10 
years of age)

1.30 1.26–1.34 < 0.001

Sex-assigned-at-birth (ref = Male)
  Female 0.84 0.76–0.93 0.001
Number of comorbidities3 
(ref = None)
  1 2.73 2.45–3.04 < 0.001
  2+ 8.19 7.28–9.21 < 0.001
Hypertension (ref = No) 2.69 2.40–3.01 < 0.001
Diabetes (ref = No) 2.97 2.58–3.40 < 0.001
Asthma (ref = No) 2.24 1.95–2.58 < 0.001
Chronic Lung Disease (ref = No) 4.40 3.68–5.26 < 0.001
Chronic Heart Disease (ref = No) 7.56 5.47–10.46 < 0.001
History of Stroke (ref = No) 2.63 1.76–3.93 < 0.001
Chronic Kidney Disease (ref = No) 18.56 10.24–33.62 < 0.001
Chronic Neurological Disorder 
(ref = No)

8.29 5.87–11.71 < 0.001

Liver Disease (ref = No) 4.44 3.37–5.86 < 0.001
Cancer diagnosis within the past ten 
years (ref = No)

5.96 4.39–8.08 < 0.001

HIV/AIDS (ref = No) 9.92 5.84–16.85 < 0.001
Any mental health or substance use 
related disorder (ref = No)
  Any 6.62 5.76–7.60 < 0.001
  Substance use disorders 10.40 8.35–12.95 < 0.001
  Psychotic disorders including 
schizophrenia

9.89 7.22–13.55 < 0.001

  Mood and anxiety disorders 4.49 3.71–5.43 < 0.001
  OCD/Personality disorders 13.16 7.82–22.15 < 0.001
  Intentional self-injury 16.60 10.14–27.15 < 0.001
Rostered with a primary care physi-
cian (ref = No)

1.43 1.30–1.58 < 0.001

CI = Confidence Interval
1 Unadjusted mean ratio estimated using linear regression using the Tweedie 
distribution
2 Refers to individuals residing in neighborhoods with the lowest income 
quintile for that region, as determined through Statistics Canada census data
3 Comorbidities include the following: hypertension, diabetes, asthma, chronic 
lung disease, chronic heart disease, history of stroke (within the past five years), 
chronic kidney disease, chronic neurological disorder, liver disease, cancer 
(within the past 10 years), or HIV/AIDS

Table 4  Multivariable Tweedie regression assessing mean ratio 
of healthcare costs by group, adjusting for other relevant factors

Group A vs. 
Group B

Group C 
vs. Group 
B

Total 1-year healthcare costs1 5.79 (4.13–8.12)* 0.97 
(0.80–1.17)

Acute admission 1-year healthcare 
costs1

5.61 (3.00-10.50)* 0.88 
(0.57–1.36)

Psychiatric admission 1-year healthcare 
costs1

14.42 
(5.55–37.46)*

1.46 
(0.51–4.20)

ED visit 1-year healthcare costs1 7.13 (5.77–8.81)* 1.18 
(0.99–1.40)

Outpatient visit 1-year healthcare costs2 2.95 (2.39–3.64)* 0.98 
(0.87–1.11)

Group A = Participants experiencing homelessness; Group B = Presumed 
housed individuals (reference group); Group C = Low-income presumed housed 
individuals
1 Mean ratio adjusted for age, sex-assigned-at-birth, number of comorbidities 
and recent mental health or substance use related healthcare
2 Mean ratio adjusted for age, sex-assigned-at-birth, number of comorbidities, 
recent mental health or substance use related healthcare and formal rostering 
with a primary care physician

*significant at < 0.001 level
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Conclusions
In this representative sample of people experiencing 
homelessness in Toronto in 2021 and 2022, one-year 
healthcare expenditures were very high, and significantly 
higher than among housed and low-income housed 
counterparts with similar age, sex-assigned-at-birth, 
number of comorbidities, and history of healthcare for 
mental health or substance use disorders. Homelessness 
is strongly associated with increased healthcare costs, 
which suggests that upstream programs to quickly and 
effectively resolve homelessness and prevent future cases 
are likely to result in reduced healthcare costs while bet-
ter meeting the health and healthcare needs of this highly 
marginalized population.
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