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ABSTRACT  

Objective: Conducting longitudinal health research about people experiencing homelessness 

poses unique challenges. Identification through administrative data permits large, cost-effective 

studies; however, case validity in Ontario is unknown after a 2018 Canada-wide policy change 

mandating homelessness coding in hospital databases. We validated case definitions for 

identifying homelessness using Ontario health administrative databases after introduction of 

this coding mandate.   

Study Design and Setting: We assessed 42 case definitions in a representative sample of people 

experiencing homelessness in Toronto (n=640) from whom longitudinal housing history 

(ranging from 2018 to 2022) was obtained; and a randomly selected sample of presumably 

housed people (n=128,000) in Toronto. We evaluated sensitivity, specificity, positive and 

negative predictive values, and positive likelihood ratios to select an optimal definition, and 

compared the resulting true positives against false positives and false negatives to identify 

potential causes of misclassification.  

Results: The optimal case definition included any homelessness indicator during a hospital-

based encounter within 180 days of a period of homelessness (sensitivity=52.9%; 

specificity=99.5%). For periods of homelessness with ≥ 1 hospital-based healthcare encounter, 

the optimal case definition had greatly improved sensitivity (75.1%) while retaining excellent 

specificity (98.5%). Review of false positives suggested that homeless status is sometimes 

erroneously carried forward in healthcare databases after an individual transitioned out of 

homelessness. 
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Conclusions: Case definitions to identify homelessness using Ontario health administrative data 

exhibit moderate to good sensitivity and excellent specificity.  Sensitivity has more than 

doubled since the implementation of a national coding mandate. Mandatory collection and 

reporting of homelessness information within administrative data present invaluable 

opportunities for advancing research on the health and healthcare needs of people 

experiencing homelessness. 

 

Keywords: Homeless persons; Coding mandate; Health services; Validation studies; Canada;  
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INTRODUCTION 

Homelessness is a significant and growing public health issue in Canada. People 

experiencing homelessness face substantial stigma and structural inequities that result in 

adverse health and quality of life outcomes [1]. Yet, effective response to this complex issue is 

hindered by challenges in acquiring reliable data related to this population. Longitudinal studies 

[2-4], while generally rigorous, are highly resource-intensive and face unique challenges in 

recruitment and retention, thus typically yielding small sample sizes [5, 6]. Cross-sectional 

studies and point-in-time collections, by contrast, are less resource-intensive, but may capture 

non-representative samples, such as when conducting convenience or other non-random 

sampling, working at specific shelters or collecting data at specific times of year [7-10]. Cross-

sectional studies also, by definition, cannot follow individuals over time to assess changes in 

health status or healthcare utilization.  

A growing number of studies have leveraged health administrative data to conduct 

research within this population [for example, 11-16]. In areas where databases are 

standardized across large populations or service areas (as in Canada), health administrative 

data have many benefits, including low cost and broad coverage. For this reason, they are 

already widely used for population surveillance of health conditions [17, 18]. However, 

administrative data are not designed for research and can therefore be prone to 

misclassification errors [19]. Therefore, validation is needed to ensure adequate performance. 

This is particularly true for social determinants of health, such as homelessness, as this 

information may be reported infrequently or inconsistently [20-22]. In Ontario, we previously 

validated indicators of homelessness in Canadian Institute for Health Information (CIHI) 
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administrative databases, finding that they had low sensitivity [23]. However, beginning in 

2018, CIHI required that all Canadian hospitals record homelessness in data submissions using 

International Classification of Disease-10th Revision (ICD-10) code ‘Z59.0’ (‘Homelessness’)[24]. 

This resulted in substantial increases in the number of patients coded as experiencing 

homelessness across Canada [25]. However, whether this policy change affected case validity 

for identifying homelessness is currently unknown.  

This study used data from a recent prospective cohort study to validate case definitions 

to identify homelessness in Ontario, Canada, after CIHI’s mandate seeking to improve 

documentation of homelessness in health administrative data. 

 
METHODS 

Study Design, Setting and Data Sources 

We conducted this validation study in Toronto, Canada, a city on treaty 13 territory in 

the province of Ontario. In Ontario, healthcare is administered through a single-payer model, 

with universal coverage of medical services provided through the Ontario Health Insurance Plan 

(OHIP)[26] and other federal plans for individuals ineligible for OHIP [27]. Thus, administrative 

data for health services provided in this region covers the vast majority of the population.  

This study used data from the Ku-gaa-gii pimitizi-win study [4], a representative cohort 

of people experiencing homelessness in Toronto; and from ICES, 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 following ICES databases, described in Supplement A, were used: the ICES 

Jo
urn

al 
Pre-

pro
of



Registered Persons Database (RPDB); the Discharge Abstract Database (DAD)[28]; the National 

Ambulatory Care Reporting System (NACRS) database [29]; the Ontario Mental Health 

Reporting System (OMHRS) database [30]; the OHIP claims database [31]; the Community 

Health Centre (CHC) database [32]; the Chronic Obstructive Pulmonary Disease Database [33]; 

the Ontario Asthma Database [34]; the Ontario Diabetes Database [35]; the Congestive Heart 

Failure Database [36]; and the Ontario Hypertension Database [37]. 

All databases were linked using unique encoded identifiers and analyzed at ICES [38]. 

This study is reported following the STARD guidelines for reporting diagnostic accuracy studies 

(Supplement B). 

 

Ethical Review and Data Availability 

This study received ethics approval from the Research Ethics Board at Unity Health 

Toronto (REB# 20-272). Due to legal data sharing agreements between ICES and its data 

providers, we cannot make the dataset underlying analysis publicly available; however, access 

for confidential access may be granted to parties meeting pre-specified criteria through the 

ICES DAS program. The protocol and code underlying the analysis is available upon request to 

the Corresponding Author.  

 

Participants and Reference Standard 

The reference standard was housing history obtained longitudinally from participants of 

the Ku-gaa-gii pimitizi-win study [4]. The design and recruitment strategy are available in the 

protocol [4]. Briefly, between June and September 2021, individuals 16 years or older 
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experiencing homelessness were randomly selected from 62 sites in Toronto; individuals were 

included if they provided informed consent and agreed to follow-up interviews. Participants 

were interviewed at baseline and every three months over approximately one year. Self-

reported housing history was organized into consecutive housing episodes [39], which together 

constituted the participant’s observation period. Housing information prior to baseline was 

truncated to begin no earlier than April 1, 2018.  

Housing status was determined by classifying type of housing episodes into one of three 

categories: “housed”, “institution” or “homeless” (Supplement C provides a classification 

scheme). In line with the most widely accepted definition of homelessness in Canada [40], 

sheltered, unsheltered and hidden homeless housing episode types were included within the 

homeless category. ‘Institution’ episodes (e.g. hospitals, correctional facilities) were resolved 

into housed or homeless categories based on the preceding and subsequent episodes, with 

institutional episodes flanked on either side by a homelessness episode also classified as 

homeless (since the individual was unhoused at entry and/or exit from the institution).  

Because of the high prevalence of homelessness within this cohort over the observation 

period, we further included 200 presumably housed individuals (each having a single ‘housed’ 

episode) for each Ku-gaa-gii pimitizi-win participant. This approach yielded a study population 

with a prevalence of homelessness approximately similar to that of the Canadian population 

over the course of one year (~0.5%)[41], an approach used in previous validation studies [23, 

42, 43]. Presumably housed individuals were randomly selected from the RPDB, which lists all 

persons in Ontario eligible for OHIP. Non-residents of Toronto or those who were homeless, as 

indicated by participation in the Ku-gaa-gii pimitizi-win study or by having a postal code 
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associated with a shelter service [44], were excluded. Each presumably housed individual was 

assigned a random start and end date following distributions found among Ku-gaa-gii pimitizi-

win participants. 

 

Case definitions  

Case definitions included homelessness indicators present in DAD, NACRS, OMHRS and 

CHC databases. The first three are maintained by CIHI and report standardized information 

during hospital-based encounters (acute care hospitalizations, emergency department visits 

and psychiatric hospitalizations, respectively). The fourth reports encounters at Community 

Health Centres, a network of non-profit organizations that provide outpatient primary health 

care, with a particular mission to care for populations facing barriers to healthcare access [32]. 

Indicators included ICD-10-CA codes Z59.0 (‘Homelessness’) and Z59.1 (‘Inadequate housing’) 

as well as other database-specific indicators, such as residential type in NACRS or living 

arrangement at discharge in OMHRS. Postal codes are also recorded in all four databases; 

therefore, we additionally assessed postal codes against a list of known shelter 

organizations. Shelter postal codes also including residential addresses, as determined using a 

geographic information system through a process described elsewhere [44], were not used to 

avoid misclassifying housed individuals as homeless. A list of the homelessness indicators 

assessed is available in Supplement D. 

A full list of case definitions is presented in Supplement E. Case definitions varied by 

period of time in which eligible healthcare encounters occurred during or after episode end 

(during or within 90 days after the episode; during or within 180 days after the episode; within 
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the same calendar year); by type of database included (any; hospital-based only; inpatient only; 

emergency department [ED] only; CHC only); and by indicators included (all, including postal 

codes; all, excluding postal codes; code Z59.0 only).  

 

Covariates 

We obtained participant characteristics at the start of follow-up, including age, sex 

assigned at birth, Charlson comorbidity index category, and past diagnosis of hypertension [37], 

congestive heart failure [36], chronic obstructive pulmonary disease [33] or asthma [34], 

diabetes [35], chronic kidney disease, or liver disease. We additionally obtained recent 

healthcare utilization overall (hospital admissions, emergency department visits or outpatient 

visits) and for mental health or substance use disorders (overall and by subtype). Finally, for Ku-

gaa-gii pimitizi-win participants the survey provided additional sociodemographic and 

behavioural information. Each covariate in fully defined in Supplement F. 

 

Statistical analysis 

We present cohort demographics, comorbidities and recent healthcare utilization at the 

start of observation, using standardized differences to assess group differences [45] (where 

≥10% was considered substantial). Validation statistics including sensitivity, specificity, positive 

predictive value (PPV), negative predictive value (NPV) and positive likelihood ratio (LR+) 

(formulae listed in Supplement G) are then provided for a total of 42 case definition 

permutations. These case definitions are tested within the cohort overall, as well as among 

specific subgroups (male assigned at birth; female assigned at birth; youth and adults under 30 
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years of age; adults over 60 years of age; and individuals with recent substance use-related 

healthcare).  

The primary analysis considers all housing episodes, validating the ability of health 

administrative data to identify experiences of homelessness overall (here, housing episodes 

without eligible healthcare encounters were coded as case negative, by default). However, as 

health or health services research often concerns itself only with the subset of people 

experiencing homelessness who interact with the healthcare system, a secondary analysis 

considering only housing episodes with at least one healthcare encounter was conducted to 

validate performance among patients experiencing homelessness who interact with the 

healthcare system.  

Finally, using the case definition deemed optimal on the basis of its maximized 

validation characteristics and scalability across Canada, housing episodes identified as true 

positives (TP) are compared to false positives (FP) and false negatives (FN) to identify 

characteristics associated with misclassification, with χ2, one-way ANOVA, or Kruskal-Wallis 

tests used for statistical comparisons.  

All analyses were conducted using SAS Enterprise Guide v8.3. Throughout, p-values of 

<=0.05 were deemed significant, and cell counts ≤ 5 were suppressed to protect participant and 

patient privacy. 

 

RESULTS 

A total of 640 Ku-gaa-gii pimitizi-win participants contributing 1,163 housing episodes 

and 128,000 presumably housed individuals were included (Figure 1). Supplement H, table 1 
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shows that Ku-gaa-gii pimitizi-win participants successfully linked to ICES were representative 

of Ku-gaa-gii pimitizi-win participants overall (n=736), except for a lower linkage rate among 

refugees and people with temporary or other citizenship status. Ku-gaa-gii pimitizi-win 

participants experienced homelessness for an average of 36.1% of their observation period, 

with a median homeless episode of 52 days (IQR: 0 - 293 days) (Table 1). We found substantial 

differences between Ku-gaa-gii pimitizi-win and housed samples, with Ku-gaa-gii pimitizi-win 

participants being more likely to be male, have higher Charlson comorbidity scores, use more 

healthcare for all service types (inpatient, ED and non-emergency outpatient), and more likely 

to have recent healthcare related to mental health or substance use.  

[FIGURE 1] 

[TABLE 1] 

In the primary analysis, case definitions overall had sensitivities ranging between 1.5% 

and 59.2% and specificities all exceeding 99.5% (Table 2). The most sensitive case definitions 

included ED visits: CHC-only definitions ranged from 1.5 to 5.6% and inpatient-only definitions 

ranged from 8.5 to 18.8%. LR+ were all in excess of 70, indicating very substantial increases in 

the likelihood of being homeless when identified by the case definition [46]. Case definitions 

were slightly more sensitive among males assigned at birth (Supplement H, table 2a) and adults 

over 60 years old (Supplement H, table 2c) than among females assigned at birth (Supplement 

H, table 2b) and youth/adults under 30 years old (Supplement H, table 2d), but otherwise 

validity was similar among these subgroups. However, case definitions for individuals with 

recent substance use-related healthcare (Supplement H, table 2e) demonstrated higher 

sensitivity (up to 79.2%) but lower specificity (as low as 76.5%) and LR+ values well below 5. The 
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case definition including all indicators (excluding postal codes) from any hospital database 

within 180 days (sensitivity=52.9%; specificity=99.7%) was deemed optimal, based on its 

validation characteristics and scalability to other parts of Canada, and was therefore used for 

further evaluation. 

[TABLE 2] 

In the secondary analysis (restricting to housing episodes with ≥1 eligible healthcare 

encounter), case definitions overall (Table 3) and among subgroups (Supplement H Table 3a-3e) 

were much more sensitive, but otherwise had similar validity. The optimal case definition had a 

sensitivity of 75.1%, specificity of 98.5% and PPV of 35.9%, an absolute increase in sensitivity of 

more than 20% compared to the primary analysis, with only negligible decreases in specificity 

and PPV.  

[TABLE 3] 

Table 4 presents characteristics of individuals during housing episodes (with ≥1 eligible 

healthcare encounter) characterized as TP, FP and FN using the optimal case definition. 

Individuals more likely to be incorrectly identified as homeless (FPs) were youths or adults 

under 30 years old (24.4% [FPs] vs 10.9% [TPs]). Among Ku-gaa-gii pimitizi-win participants 

(Supplement H, table 4), FPs also had much shorter homeless episodes (median 27 days [FPs] vs 

201 days [TPs]). Overall, 57.5% (257/447) of FPs were Ku-gaa-gii pimitizi-win participants who 

had become housed, and 35% (67/190) of the remaining FPs (from the housed group) had at 

least one healthcare encounter with a homelessness indicator within the past 5 years.  

[TABLE 4] 
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Conversely, individuals were more likely to be incorrectly identified as housed (FNs) if 

they were assigned female at birth (34.3% [FNs] vs 22.3% [TPs]), or did not have recent mental 

health or substance use-related healthcare (Table 4). FNs also had far fewer healthcare 

encounters overall. Among Ku-gaa-gii pimitizi-win participants (Supplement H, table 4), FNs 

were more likely to self-identify as Black (22.8% [FNs] vs 9.5% [TPs]), and less likely to smoke 

tobacco (71.5% [FNs] vs 83.4% [TPs]), or use illegal drugs or prescriptions for non-medical 

reasons (26.6% [FNs] vs 46.4% [TPs]).  

 

DISCUSSION  

We validated case definitions to identify homelessness in a longitudinally collected, 

representative sample of people experiencing homelessness and a random sample of housed 

individuals in Toronto, Canada, following the introduction of mandatory coding of 

homelessness in Canadian hospitals in 2018. Case definitions overall exhibited moderate 

sensitivities (optimal definition: 52.9%) and excellent specificities (>99%) and LR+ (over 70), but 

poor to moderate PPV (optimal definition: 36.2%). Sensitivity increased substantially compared 

to our prior validation [23], conducted before introduction of the national coding mandate [24]. 

The nearest equivalent case definition (1 CIHI indicator +/- 180 days) from this prior analysis 

demonstrated a sensitivity of only 24.8% [23].  

Historically, ICD-10 “Z-codes” for social determinants of health have only been 

infrequently used [20-22]. Because of this, such data previously would result in limited and 

potentially biased cohorts, and thus be of limited value for research on the health and 

healthcare of people experiencing homelessness. However, ICD-10 codes have the major 

Jo
urn

al 
Pre-

pro
of



benefit of being standardized and utilized by health systems in over 100 countries [47]. The CIHI 

policy built upon these benefits by introducing mandatory coding of Z59.0 based on 

documentation in patients’ clinical records. This relatively simple initiative [48] clearly improved 

identification and reporting of homelessness in Canada, and may serve as a model for other 

jurisdictions and organizations working to improve collection of homelessness and other social 

determinants of health data, such as the US Centers for Medicare and Medicaid Services [49] or 

the UK National Health Service [50, 51].  

Nevertheless, case definition sensitivities remain moderate. This is mostly explained by 

homeless housing periods occurring without eligible healthcare encounters (which were coded 

case negative, by default). We confirm in our secondary analysis that sensitivity improves 

significantly (between 20-25% higher) with negligible changes to specificity when we only 

consider housing episodes with at least one healthcare encounter. In this subgroup, optimal 

case validity (75.1% sensitivity; 98.5% specificity) approaches or is on par with well-accepted 

chronic disease case definitions like dementia, which also require patients interact with the 

healthcare system [52].   

The low positive predictive value, reflecting a relatively large number of false positives, 

is less easily explained. A majority (~72%) of these were Ku-gaa-gii pimitizi-win participants who 

became housed or were presumed-housed individuals having a homelessness indicator prior to 

the observation period. This, combined with the significantly lower duration of homelessness 

episodes among FPs, suggests the low PPV are, at least in part, a result of previously 

documented homelessness being incorrectly carried forward during healthcare encounters 

after an individual transitions out of homelessness. Considering the large windows of time 

Jo
urn

al 
Pre-

pro
of



during which we considered identification after an episode ended, this carry-forward problem 

is likely substantial, although it presents an obvious area for improvement of homelessness 

identification during the registration and admission process in Canadian hospitals. 

Aside from this probable carryforward issue, some groups were modestly associated 

with being misclassified as housed, such as people identifying as Black, people without recent 

mental health or substance use-related healthcare, and people who do not smoke tobacco or 

do not use non-prescription or illicit drugs. Some characteristics (namely, self-identification as 

Black and lack of history of mental health or substance use-related healthcare) are also 

significantly associated with fewer healthcare encounters, and therefore these characteristics 

might be confounded by fewer opportunities for identification. However, it is also possible that 

fear of stigma or other barriers to disclosure may be contributing factors [53]. 

Our validation benefits from a reliable reference standard, derived from one of the 

largest representative cohorts of people experiencing homelessness with longitudinally-

collected housing history since the At Home/Chez Soi study [3, 4]. However, we acknowledge 

that our data are not openly available nor was our study prospectively registered. Further, our 

results’ generalizability is limited to Canada, where universal health insurance and standardized 

collection of administrative information create a unique data environment. As our reference 

standard was sampled from a highly urbanized region (Toronto), case validity might differ in 

small cities or rural areas.  

Additionally, our methodology is reliant on interaction with the healthcare system. 

Where health research targets current clients of the healthcare system, this limitation is minor, 

as evidenced by the good sensitivity of case definitions for patients experiencing homelessness. 
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However, this methodology is not suitable for assessing the health needs and experiences of 

individuals who do not receive care at traditional healthcare settings. As people experiencing 

homelessness are more likely to avoid traditional healthcare settings due to past experiences of 

exclusion or stigma [53, 54], it is crucial that researchers explicitly recognize the potential 

impact of this factor on the generalizability of their results. Additionally, where studies compare 

health or healthcare between cohorts of homeless and housed individuals, special care should 

be taken to ensure cohorts are sourced in a similar manner (for example, by requiring all 

participants have at least one eligible healthcare encounter) to avoid spurious associations [55].  

Finally, researchers using administrative data must also consider the impact of linkage 

methodology (both between databases and within databases for longitudinal work) on the 

representativeness of their cohorts. In our study, only individuals eligible for OHIP were linkable 

between and within ICES databases, due to the method used to encrypt identifiers [38]. While 

most (>99%) people in Ontario are eligible for OHIP, certain groups such as refugee claimants 

(asylum seekers whose claims are not yet adjudicated), recent interprovincial migrants to 

Ontario, temporary workers with short-term work permits, and individuals without legal status 

are not covered [26], and therefore are not linkable at ICES. These groups are all believed to be 

over-represented among people experiencing homelessness, especially refugee claimants who 

make up a significant proportion of shelter clients across Canada [56] and up to 50% of shelter 

clients in Toronto [57]. Explicit consideration of these groups and the resulting impact on 

findings are vital for appropriate interpretation of results.  

In conclusion, health administrative data present an invaluable opportunity to conduct 

health research about people experiencing homelessness in Canada, particularly about 
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individuals who interact with the healthcare system. The notable increase in sensitivity since 

2018 serves as strong evidence that coding mandates can improve capture of housing and 

other social determinants of health data. Because of this policy change, it is now possible to 

create reliable cohorts of people experiencing homelessness in Ontario to assess healthcare 

utilization and outcomes, which in turn facilitates evaluation of policies and programs aimed at 

addressing persistent health inequities among this population.  
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Table 1 – Cohort characteristics at the start of the earliest housing episode, by group 

  
  

Ku-gaa-gii 
pimitizi-win 
participants                                                      

(N=640) 

Presumed 
housed                      

(N=128,000) 

Std 
Diff 

Age at start of observation period, N (%) 
 

 
 

<16 years <=5 (0.5%) 2,624 (2.1%) 14% 

16-29 years 89 (13.9%) 28,372 (22.2%) 22% 

30-44 years 208 (32.5%) 33,478 (26.2%) 14% 

45-59 years 227 (35.5%) 32,178 (25.1%) 23% 

60+ years NR 31,348 (24.5%) 17% 

Sex assigned at birth, N (%) 
 

 
 

Male 447 (69.8%) 63,002 (49.2%) 43% 

Female 193 (30.2%) 64,998 (50.8%) 43% 

Charlson comorbidity index category, N (%) 
 

 
 

No Hospitalizations 510 (79.7%) 118,914 (92.9%) 39% 

0 84 (13.1%) 7,018 (5.5%) 27% 

1 24 (3.8%) 905 (0.7%) 21% 

2+ 22 (3.4%) 1,163 (0.9%) 17% 

Presence of specified comorbidities, N (%)    

Hypertension  113 (17.7%) 25,176 (19.7%) 5% 

Congestive heart failure  15 (2.3%) 1,882 (1.5%) 6% 

COPD or asthma 181 (28.3%) 20,235 (15.8%) 30% 

Diabetes 78 (12.2%) 12,773 (10.0%) 7% 

Chronic kidney disease 8 (1.3%) 327 (0.3%) 12% 

Liver disease 32 (5.0%) 1,815 (1.4%) 20% 

Mental health or substance use related concerns, 
N (%) 

 
 

 

Any mental health or substance use concern 262 (40.9%) 5,944 (4.6%) 96% 

Substance use disorder 157 (24.5%) 544 (0.4%) 78% 

Psychotic disorders (inc. schizophrenia) 64 (10.0%) 401 (0.3%) 45% 

Mood/anxiety disorders 112 (17.5%) 4,360 (3.4%) 47% 

OCD or other personality disorders 23 (3.6%) 117 (0.1%) 26% 

Intentional self-injury 26 (4.1%) 90 (0.1%) 28% 

Admissions in the past year, N (%) 
 

 
 

0 510 (79.7%) 118,914 (92.9%) 39% 

1  75 (11.7%) 6,915 (5.4%) 23% 

2+ 55 (8.6%) 2,171 (1.7%) 32% 

ED visits in the past year, N (%) 
 

 
 

0 261 (40.8%) 110,766 (86.5%) 108% 

1-3 212 (33.1%) 16,154 (12.6%) 5% 

4+ 167 (26.1%) 1,080 (0.8%) 8% 
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Outpatient visits1 in the past year, N (%) 
 

 
 

 0 126 (19.7%) 46,654 (36.4%) 38% 

1-5 109 (17.0%) 33,197 (25.9%) 22% 

6-10 84 (13.1%) 19,389 (15.1%) 6% 

11+ 321 (50.2%) 28,760 (22.5%) 60% 

% of observation period spent homeless 
 

 
 

Mean ± SD 36.1 ± 40.0 N/A N/A 

Median (IQR) 17 (0-75) N/A N/A 

Duration of homelessness episode 
 

 
 

Mean ± SD 207.6 ± 445.5 N/A N/A 

Median (IQR) 52 (0-293) N/A N/A 

 
Std Diff=Standardized difference; SD=Standard deviation; IQR=Interquartile range; COPD=Chronic obstructive 
pulmonary disease; OCD=Obsessive compulsive disorder; ED=Emergency department;  
<=5 and NR are unreportable to protect participant and patient privacy 
1 Visits occurring in an outpatient setting as recorded in OHIP or CHC databases 
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Table 2 – Validity of case definitions identifying homelessness in health administrative data 

Case definition TP FP FN TN 
Sens 

% 
Spec

% 
PPV 

% 
NPV 

% 
LR+ 

Within the same calendar year 

Any indicator (inc postal codes) during any healthcare encounter  264 426 216 128,257 55.0 99.7 38.3 99.8 166.1 

Any indicator (exc postal codes) during any healthcare encounter  246 408 234 128,275 51.3 99.7 37.6 99.8 161.6 

ICD-10-CA code 'Z59.0' during any healthcare encounter  242 358 238 128,325 50.4 99.7 40.3 99.8 181.2 

Any indicator (inc postal codes) during any hospital-based healthcare 
encounter  

253 365 227 128,318 52.7 99.7 40.9 99.8 185.8 

Any indicator (exc postal codes) during any hospital-based 
healthcare encounter  

235 347 245 128,336 49.0 99.7 40.4 99.8 181.6 

ICD-10-CA code 'Z59.0' during any hospital-based healthcare 
encounter  

231 324 249 128,359 48.1 99.8 41.6 99.8 191.1 

Any indicator (inc postal codes) during any inpatient healthcare 
encounter  

73 138 407 128,545 15.2 99.9 34.6 99.7 141.8 

Any indicator (exc postal codes) during any inpatient healthcare 
encounter  

72 137 408 128,546 15.0 99.9 34.5 99.7 140.9 

ICD-10-CA code 'Z59.0' during any inpatient healthcare encounter  41 70 439 128,613 8.5 99.9 36.9 99.7 157.0 

Any indicator (inc postal codes) during any ED visit  244 334 236 128,349 50.8 99.7 42.2 99.8 195.9 

Any indicator (exc postal codes) during any ED visit  225 314 255 128,369 46.9 99.8 41.7 99.8 192.1 

ICD-10-CA code 'Z59.0' during any ED visit  225 314 255 128,369 46.9 99.8 41.7 99.8 192.1 

ICD-10-CA code 'Z59.0' or 'Z59.1' during any CHC visit  27 81 453 128,602 5.6 99.9 25.0 99.7 89.4 

ICD-10-CA code 'Z59.0' during any CHC visit  26 53 454 128,630 5.4 100.0 32.9 99.7 131.5 

Between episode start and within 90 days of episode end 

Any indicator (inc postal codes) during any healthcare encounter  261 503 219 128,180 54.4 99.6 34.2 99.8 139.1 

Any indicator (exc postal codes) during any healthcare encounter  243 484 237 128,199 50.6 99.6 33.4 99.8 134.6 

ICD-10-CA code 'Z59.0' during any healthcare encounter  237 413 243 128,270 49.4 99.7 36.5 99.8 153.8 

Any indicator (inc postal codes) during any hospital-based healthcare 
encounter  

250 416 230 128,267 52.1 99.7 37.5 99.8 161.1 

Jo
urn

al 
Pre-

pro
of



Any indicator (exc postal codes) during any hospital-based 
healthcare encounter  

232 397 248 128,286 48.3 99.7 36.9 99.8 156.7 

ICD-10-CA code 'Z59.0' during any hospital-based healthcare 
encounter  

227 370 253 128,313 47.3 99.7 38.0 99.8 164.5 

Any indicator (inc postal codes) during any inpatient healthcare 
encounter  

79 159 401 128,524 16.5 99.9 33.2 99.7 133.2 

Any indicator (exc postal codes) during any inpatient healthcare 
encounter  

78 158 402 128,525 16.3 99.9 33.1 99.7 132.3 

ICD-10-CA code 'Z59.0' during any inpatient healthcare encounter  51 76 429 128,607 10.6 99.9 40.2 99.7 179.9 

Any indicator (inc postal codes) during any ED visit  240 377 240 128,306 50.0 99.7 38.9 99.8 170.7 

Any indicator (exc postal codes) during any ED visit  220 356 260 128,327 45.8 99.7 38.2 99.8 165.7 

ICD-10-CA code 'Z59.0' during any ED visit  220 356 260 128,327 45.8 99.7 38.2 99.8 165.7 

ICD-10-CA code 'Z59.0' or 'Z59.1' during any CHC visit  10 27 470 128,656 2.1 100 27.0 99.6 99.3 

ICD-10-CA code 'Z59.0' during any CHC visit  7 16 473 128,667 1.5 100 30.4 99.6 117.3 

Between episode start and within 180 days of episode end 

Any indicator (inc postal codes) during any healthcare encounter  284 562 196 128,121 59.2 99.6 33.6 99.8 135.5 

Any indicator (exc postal codes) during any healthcare encounter  265 539 215 128,144 55.2 99.6 33.0 99.8 131.8 

ICD-10-CA code 'Z59.0' during any healthcare encounter  258 460 222 128,223 53.8 99.6 35.9 99.8 150.4 

Any indicator (inc postal codes) during any hospital-based healthcare 
encounter  

273 470 207 128,213 56.9 99.6 36.7 99.8 155.7 

***Any indicator (exc postal codes) during any hospital-based 
healthcare encounter  

254 447 226 128,236 52.9 99.7 36.2 99.8 152.3 

ICD-10-CA code 'Z59.0' during any hospital-based healthcare 
encounter  

248 417 232 128,266 51.7 99.7 37.3 99.8 159.4 

Any indicator (inc postal codes) during any inpatient healthcare 
encounter  

90 181 390 128,502 18.8 99.9 33.2 99.7 133.3 

Any indicator (exc postal codes) during any inpatient healthcare 
encounter  

89 181 391 128,502 18.5 99.9 33.0 99.7 131.8 

ICD-10-CA code 'Z59.0' during any inpatient healthcare encounter  58 87 422 128,596 12.1 99.9 40.0 99.7 178.7 

Any indicator (inc postal codes) during any ED visit  262 424 218 128,259 54.6 99.7 38.2 99.8 165.7 

Any indicator (exc postal codes) during any ED visit  241 398 239 128,285 50.2 99.7 37.7 99.8 162.3 

ICD-10-CA code 'Z59.0' during any ED visit  241 398 239 128,285 50.2 99.7 37.7 99.8 162.3 
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ICD-10-CA code 'Z59.0' or 'Z59.1' during any CHC visit  14 51 466 128,632 2.9 100 21.5 99.6 73.6 

ICD-10-CA code 'Z59.0' during any CHC visit  13 29 467 128,654 2.7 100 31.0 99.6 120.2 

 
TP=True positive; TN=True negative; FP=False positive; FN=False negative; Sens=Sensitivity; Spec=Specificity; LR+=Positive likelihood ratio; ***represents the 
optimal case definition 
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Table 3: Validity of case definitions identifying homelessness in health administrative data, restricted to housing episodes having at least one 

eligible healthcare encounter (‘people experiencing homelessness who use healthcare services’) 

Case definition TP FP FN TN 
Sens 

% 
Spec

% 
PPV 

% 
NPV 

% 
LR+ 

Within the same calendar year 

Any indicator (inc postal codes) during any healthcare encounter  217 346 64 24,375 77.2 98.6 38.5 99.7 55.2 

Any indicator (exc postal codes) during any healthcare encounter  202 333 79 24,388 71.9 98.7 37.8 99.7 53.4 

ICD-10-CA code 'Z59.0' during any healthcare encounter  199 289 82 24,432 70.8 98.8 40.8 99.7 60.6 

Any indicator (inc postal codes) during any hospital-based healthcare 
encounter  

207 289 74 24,432 73.7 98.8 41.7 99.7 63.0 

Any indicator (exc postal codes) during any hospital-based 
healthcare encounter  

192 276 89 24,445 68.3 98.9 41.0 99.6 61.2 

ICD-10-CA code 'Z59.0' during any hospital-based healthcare 
encounter  

189 259 92 24,462 67.3 99.0 42.2 99.6 64.2 

Any indicator (inc postal codes) during any inpatient healthcare 
encounter  

59 114 222 24,607 21.0 99.5 34.1 99.1 45.5 

Any indicator (exc postal codes) during any inpatient healthcare 
encounter  

58 113 223 24,608 20.6 99.5 33.9 99.1 45.2 

ICD-10-CA code 'Z59.0' during any inpatient healthcare encounter  34 59 247 24,662 12.1 99.8 36.6 99.0 50.7 

Any indicator (inc postal codes) during any ED visit  199 266 82 24,455 70.8 98.9 42.8 99.7 65.8 

Any indicator (exc postal codes) during any ED visit  184 252 97 24,469 65.5 99.0 42.2 99.6 64.2 

ICD-10-CA code 'Z59.0' during any ED visit  184 252 97 24,469 65.5 99.0 42.2 99.6 64.2 

ICD-10-CA code 'Z59.0' or 'Z59.1' during any CHC visit  24 74 257 24,647 8.5 99.7 24.5 99.0 28.5 

ICD-10-CA code 'Z59.0' during any CHC visit  23 46 258 24,675 8.2 99.8 33.3 99.0 44.0 

Between episode start and within 90 days of episode end 

Any indicator (inc postal codes) during any healthcare encounter  231 454 50 24,267 82.2 98.2 33.7 99.8 44.8 

Any indicator (exc postal codes) during any healthcare encounter  215 437 66 24,284 76.5 98.2 33.0 99.7 43.3 

ICD-10-CA code 'Z59.0' during any healthcare encounter  210 372 71 24,349 74.7 98.5 36.1 99.7 49.7 
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Any indicator (inc postal codes) during any hospital-based healthcare 
encounter  

220 369 61 24,352 78.3 98.5 37.4 99.8 52.5 

Any indicator (exc postal codes) during any hospital-based 
healthcare encounter  

204 352 77 24,369 72.6 98.6 36.7 99.7 51.0 

ICD-10-CA code 'Z59.0' during any hospital-based healthcare 
encounter  

200 331 81 24,390 71.2 98.7 37.7 99.7 53.2 

Any indicator (inc postal codes) during any inpatient healthcare 
encounter  

69 144 212 24,577 24.6 99.4 32.4 99.1 42.2 

Any indicator (exc postal codes) during any inpatient healthcare 
encounter  

68 143 213 24,578 24.2 99.4 32.2 99.1 41.8 

ICD-10-CA code 'Z59.0' during any inpatient healthcare encounter  48 72 233 24,649 17.1 99.7 40.0 99.1 58.7 

Any indicator (inc postal codes) during any ED visit  211 337 70 24,384 75.1 98.6 38.5 99.7 55.1 

Any indicator (exc postal codes) during any ED visit  194 319 87 24,402 69.0 98.7 37.8 99.6 53.5 

ICD-10-CA code 'Z59.0' during any ED visit  194 319 87 24,402 69.0 98.7 37.8 99.6 53.5 

ICD-10-CA code 'Z59.0' or 'Z59.1' during any CHC visit  10 27 271 24,694 3.6 99.9 27.0 98.9 32.6 

ICD-10-CA code 'Z59.0' during any CHC visit  7 16 274 24,705 2.5 99.9 30.4 98.9 38.5 

Between episode start and within 180 days of episode end 

Any indicator (inc postal codes) during any healthcare encounter  237 482 44 24,239 84.3 98.1 33.0 99.8 43.3 

Any indicator (exc postal codes) during any healthcare encounter  221 464 60 24,257 78.6 98.1 32.3 99.8 41.9 

ICD-10-CA code 'Z59.0' during any healthcare encounter  215 395 66 24,326 76.5 98.4 35.2 99.7 47.9 

Any indicator (inc postal codes) during any hospital-based healthcare 
encounter  

227 395 54 24,326 80.8 98.4 36.5 99.8 50.6 

Any indicator (exc postal codes) during any hospital-based 
healthcare encounter  

211 377 70 24,344 75.1 98.5 35.9 99.7 49.2 

ICD-10-CA code 'Z59.0' during any hospital-based healthcare 
encounter  

206 356 75 24,365 73.3 98.6 36.7 99.7 50.9 

Any indicator (inc postal codes) during any inpatient healthcare 
encounter  

76 156 205 24,565 27.0 99.4 32.8 99.2 42.9 

Any indicator (exc postal codes) during any inpatient healthcare 
encounter  

75 156 206 24,565 26.7 99.4 32.5 99.2 42.3 

ICD-10-CA code 'Z59.0' during any inpatient healthcare encounter  51 79 230 24,642 18.1 99.7 39.2 99.1 56.8 

Any indicator (inc postal codes) during any ED visit  217 362 64 24,359 77.2 98.5 37.5 99.7 52.7 
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Any indicator (exc postal codes) during any ED visit  200 342 81 24,379 71.2 98.6 36.9 99.7 51.4 

ICD-10-CA code 'Z59.0' during any ED visit  200 342 81 24,379 71.2 98.6 36.9 99.7 51.4 

ICD-10-CA code 'Z59.0' or 'Z59.1' during any CHC visit  14 50 267 24,671 5.0 99.8 21.9 98.9 24.6 

ICD-10-CA code 'Z59.0' during any CHC visit  237 482 44 24,239 84.3 98.1 33.0 99.8 43.3 
 

TP=True positive; TN=True negative; FP=False positive; FN=False negative; Sens=Sensitivity; Spec=Specificity; LR+=Positive likelihood ratio; <=5 and NR are 
unreportable to protect participant and patient privacy 
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Table 4 – Comparison of characteristics at start of housing episode (those with at least one eligible healthcare encounter), by identification using 
the ‘optimal’ health administrative data case definition 

 

Characteristics 
True Positive 

(TP)  
n=211 

False Positive 
(FP) 

n=377 

True Negative 
(TN) 

n=24,344 

False Negative 
(FN) 
n=70 

P 
value 
TP vs 

FP 

P 
value 
TP vs 

FN 

Age, N (%)       

< 29 yrs old 23 (10.9%) 92 (24.4%) 5,593 (23.0%) 14 (20.0%) 

0.001 0.18 
30-44 yrs 64 (30.3%) 106 (28.1%) 6,241 (25.6%) 21 (30.0%) 

45-59 yrs 85 (40.3%) 123 (32.6%) 5,574 (22.9%) 21 (30.0%) 

60+ yrs 39 (18.5%) 56 (14.9%) 6,936 (28.5%) 14 (20.0%) 

Sex assigned at birth, N (%)     

0.18 0.045 Female 47 (22.3%) 103 (27.3%) 13,478 (55.4%) 24 (34.3%) 

Male 164 (77.7%) 274 (72.7%) 10,866 (44.6%) 46 (65.7%) 

Charlson comorbidity index category, N (%)     0.73 0.101 

No Hospitalizations 146 (69.2%) 273 (72.4%) 20,858 (85.7%) 59 (84.3%)   

0 43 (20.4%) 66 (17.5%) 2,498 (10.3%) 8 (11.4%) 
  1 NR 19 (5.0%) 396 (1.6%) <=5 

2+ <=5 19 (5.0%) 592 (2.4%) <=5 
Presence of specified comorbidities, N (%)       

Hypertension  47 (22.3%) 88 (23.3%) 7,020 (28.8%) 13 (18.6%) 0.77 0.51 

Congestive heart failure  6 (2.8%) 12 (3.2%) 778 (3.2%) <=5 0.82 0.99 

COPD or asthma 77 (36.5%) 117 (31.0%) 5,680 (23.3%) 21 (30.0%) 0.18 0.32 

Diabetes 31 (14.7%) 52 (13.8%) 3,743 (15.4%) 9 (12.9%) 0.76 0.70 

Chronic kidney disease <=5 8 (2.1%) 198 (0.8%) <=5 0.55 0.99 

Liver disease NR 33 (8.8%) 543 (2.2%) <=5 0.18 0.65 

Mental health or substance use related 
concerns 

      

Any mental health/substance use concern 129 (61.1%) 210 (55.7%) 2,242 (9.2%) 25 (35.7%) 0.20 <.001 

Substance use disorder 93 (44.1%) 141 (37.4%) 257 (1.1%) 13 (18.6%) 0.11 <.001 
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Psychotic disorders (inc. 
schizophrenia) 

34 (16.1%) 51 (13.5%) 168 (0.7%) 6 (8.6%) 0.39 0.12 

Mood/anxiety disorders 55 (26.1%) 97 (25.7%) 1,610 (6.6%) 11 (15.7%) 0.93 0.08 

OCD or other personality disorders NR 26 (6.9%) 56 (0.2%) <=5 0.47 0.04 

Intentional self-injury NR 26 (6.9%) 49 (0.2%) <=5 0.47 0.04 

Admissions in past year, N (%)       

0 146 (69.2%) 273 (72.4%) 20,858 (85.7%) 59 (84.3%) 0.66 0.021 

1  37 (17.5%) 56 (14.9%) 2,476 (10.2%) 9 (12.9%)   

2 or more NR 48 (12.7%) 1,010 (4.1%) <=5   

ED visits in past year, N (%)       

0 53 (25.1%) 101 (26.8%) 17,069 (70.1%) 33 (47.1%) 0.44 <.001 

1-3 60 (28.4%) 121 (32.1%) 6,536 (26.8%) 22 (31.4%)   

4 or more 98 (46.4%) 155 (41.1%) 739 (3.0%) 15 (21.4%)   

Outpatient visits1 in past year, N (%)       

0 19 (9.0%) 34 (9.0%) 2,606 (10.7%) 11 (15.7%) 0.96 0.13 

1-5 29 (13.7%) 53 (14.1%) 6,223 (25.6%) 10 (14.3%)   

6-10 25 (11.8%) 50 (13.3%) 4,828 (19.8%) 13 (18.6%)   

11 or more 138 (65.4%) 240 (63.7%) 10,687 (43.9%) 36 (51.4%)   

% of observation period spent homeless, Ku-
gaa-gii pimitizi-win participants only 

      

Mean ± SD 66.4 ± 31.0 24.9 ± 29.7 16.21 ± 25.0 65.8 ± 30.9 <.001 0.88 

Median (IQR) 69 (41-100) 6 (0-47) 0 (0-26) 70 (40-100) <.001 0.73 

Duration of homelessness episode, Ku-gaa-gii 
pimitizi-win participants only 

      

Mean ± SD 391.4 ± 671.8 89.6 ± 167.1 130.6 ± 442.7 354.9 ± 271.8 <.001 0.66 

Median (IQR) 201 (113-461) 27 (0-128) 0 (0-138) 330 (166-478) <.001 0.05 
 
 
TP=True positive; TN=True negative; FP=False positive; FN=False negative; COPD=Chronic obstructive pulmonary disease; OCD=Obsessive compulsive disorder; 
ED=Emergency department; 
1 Visits occurring in an outpatient setting as recorded in OHIP or CHC databases 
<=5 and NR are unreportable to protect participant and patient privacy  
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Figure 1 – Cohort Build 
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Highlights 

• Homelessness status in Canadian healthcare data historically had low sensitivity 

• Beginning April 2018, Canadian hospitals must code homelessness where on the chart 

• Case definitions now have moderate to good sensitivity, doubling from before 2018 

• Future potential improvements include updating status after homelessness ends 

• Canadian healthcare data is an important resource for studies about this population 
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