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ABSTRACT

Objective To examine the influence of patient-level
sociodemographic factors on the incidence of hospital
readmission within 30 days among medical patients in a
large Canadian metropolitan city.

Design Prospective cohort study.

Setting and participants Patients admitted to the
General Internal Medicine service of an urban teaching
hospital in Toronto, Canada participated in a survey of
sociodemographic information. Patients were not surveyed
if deemed medically unstable, receiving care in medical/
surgical step-down beds or were isolated for infection
control. Included in the final analysis was a diverse
cohort of 1427 adult, non-palliative, patients who were
discharged home.

Measures Thirteen patient-level sociodemographic
variables were examined in relation to time to unplanned
all-cause readmission within 30 days. lliness level was
accounted for by the following covariates: self-perceived
health status, previous hospital utilisation, primary
diagnosis case mix group, Charlson Comorbidity Index
score and inpatient length of stay.

Results Approximately, 14.4% (n=205) of

patients experienced readmission within 30 days.
Sociodemographic factors were not significantly
associated with time to readmission in unadjusted and
adjusted analyses. Indicators of illness level, namely,
previous hospitalisations, were the strongest risk
factors for readmission within this cohort. One previous
admission (adjusted HR 1.78; 95% Cl 1.22 to 2.59,
P<0.01) and at least four previous emergency department
visits (adjusted HR 2.33; 95% Cl 1.46 to 4.43, P<0.01)
were associated with increased hazard of readmission
within 30 days.

Conclusions Patient-level sociodemographic factors
did not influence the incidence of unplanned all-cause
readmission within 30 days. Further research is needed
to understand the generalisability of our findings and
investigate whether contextual factors, such as access to
universal health insurance coverage, attenuate the effects
of sociodemographic factors.

Strengths and limitations of this study

» Our study represents the first detailed examination
of patient-level sociodemographic factors in relation
to hospital readmission within a general medical
patient population in Canada.

» The sample size was robust; however, despite this,
multicategory sociodemographic variables required
aggregation.

» Survey methods reduced the likelihood of non-
response from marginalised groups; however, the
proportion of missing data was particularly high for
total family income.

» The generalisability of these findings to other
communities within and beyond Toronto, Canada,
remains unclear.

INTRODUCTION

Unplanned hospital readmissions occur-
ring within 30 days of discharge are consid-
ered to be adverse health outcomes that are
common, harmful to patients, costly to the
health system and to some degree prevent-
able."™ The causal mechanisms leading to
hospital readmissions are complex and not
well understood.” Risk factors for readmis-
sion that are commonly substantiated within
medical patient populations include charac-
teristics of a person’s medical condition and
pre-existing comorbidities, historical health-
care utilisation and characteristics of the
medical care delivered in hospital and shortly
after discharge.”"

Several studies have examined how risk of
readmission is influenced by social and demo-
graphic characteristics of people and the
communities within which they live.' ** 1=
Sociodemographic factors are believed to
influence how individuals use healthcare by
predisposing them to illness, affecting their
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Surveys conducted:
n=2058

Individual patients
surveyed:
n=1976

Age:

Analysis cohort:
n=1427

Figure 1

intentions on and ability to access healthcare and affecting
their perceived and professionally evaluated need for
healthcare.”® Due in part to data availability limitations,
sociodemographic factors such as age, gender/sex and
neighbourhood-level indicators of socioeconomic status
have garnered the greatest attention within this litera-
ture. Few studies have examined the effects of a variety
of less commonly investigated patientlevel sociodemo-
graphic factors such as the following: total family income,
education, housing situation, race, language, place of
birth, sexual orientation, religious/spiritual affiliation
and disability. A stronger understanding of these rela-
tionships may inform the design of healthcare delivery
models and health policy aimed at preventing readmis-
sions and reducing health inequities.

Systematic collection and utilisation of patientlevel
sociodemographic data is not a widespread practice
within health systems such as Canada’s.”” In 2012, the
Measuring Health Equity programme was initiated by
three downtown hospitals and the public health unit in
Toronto, Canada, to develop a standardised process for,

Excluded n=82
* Duplicate surveys (i.e. patients surveyed more than
once during separate admissions)

Missing/invalid:

* Encounter ID Number, n=1

* Medical Record Number, n=3

¢ Admission/Discharge Date, n=94

Cohort derivation procedures and final sample size.

Excluded n=549

* Less than 18 years, n=2

Most Responsible Diagnosis:
* Chemotherapy for neoplasm, n=0
* Palliative care, n=6

Discharge Disposition:

* Transfer to acute inpatient institution, n=26
* Transfer non-acute continuing care, n=319
 Transfer to other institution/service, n=9

* Patient self sign-out, n=15

* Death, n=74

and initiate the collection of detailed patient-level socio-
demographic information.*® *

We sought to understand whether and to what degree
patient-level sociodemographic factors influence the inci-
dence of hospital readmission over a 30-day time frame
within an urban Canadian medical patient population.

METHODS

Study design and data sources

We conducted a prospective cohort study involving 1976
patients admitted to the General Internal Medicine
(GIM) service of a 442-bed academic health sciences
centre in Toronto. As part of the Measuring Health
Equity programme, consenting patients were surveyed by
trained research personnel and staff between June 2012
and July 2014. Surveys questions (see table 1 in the online
Supplementary file 1) were translated in 11 languages
and professional interpreters were available for patients
who were not comfortable completing the survey in
English. Five days per week, research personnel screened
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GIM service admitted patient lists to identify candidates
for survey participation. Before the identified candidates
were approached at the bedside, research personnel
consulted with clinical staff to ensure the patients were
in stable enough condition to give informed consent and
participate in the survey. Patients were not surveyed if
actively receiving care in intensive or critical care units,
medical/surgical step-down beds or isolated for infection
control purposes. Among those who were approached by
research staff, we estimate that 75% of eligible patients
or their proxies provided written informed consent to
participate. This estimated response rate was calculated as
of July 2013. Due to inconsistencies in survey administra-
tion from July 2013, a final response rate for the sampled
population was not attainable.

Survey data were linked to medical record data from
the Canadian Institute for Health Information (CIHI)
Discharge Abstract Database (DAD) and National Ambu-
latory Care Reporting System (NACRS). DAD and NACRS
provided information related to characteristics of each
patient’s inpatient admissions and emergency depart-
ment (ED) visits (eg, admission/discharge dates, diag-
noses, clinical service providers, discharge disposition).

Study cohort derivation

Figure 1 presents the cohort derivation process. We
focused on adults admitted to the GIM service and
discharged to the community. Surveyed patients were
excluded if their records exhibited the following: missing
patient identification numbers; missing admission,
discharge and birth dates; age was under 18 years; most
responsible diagnosis codes indicated palliative care or
chemotherapy for neoplasm; patient was not discharged
to their place of residence (ie, home or non-institutional
home setting with and without support services like home
care); or discharge disposition indicated death or patient
self-sign out. These exclusion criteria are consistent with
those used by CIHI to calculate 30-day medical readmis-
sion rates and derive the Hospital Admission Risk Predic-
tion (HARP) index study cohort.”® However, we did not
exclude patients whose primary reason for admission
was related to obstetric or mental health conditions and
those who received surgical interventions during their
index admission. Few patients within the sample exhib-
ited these characteristics, and it was hypothesised that
their inclusion would better reflect the clinically diverse
patient population served on medical units. Also, these
patients were assessed by physicians, and their diagnoses
were deemed appropriate for care on the GIM service as
opposed to solely obstetric, psychiatric or surgical units.
The final sample size was 1427 patients.

Outcome variable

The outcome variable was time to first unplanned,
all-cause readmission to any acute care hospital within
the Toronto Central Local Health Integration Network
region. Approximately, 1.2million people reside in
this region. The observation window extended 30 days

following the index discharge date. The patient was the
unit of analysis. Only subsequent admissions that were
classified as urgent/emergent (ie, unplanned, non-elec-
tive) were considered. To align with prior research,
we considered subsequent admissions readmissions
including when the discharge disposition of this subse-
quent encounter indicated death."”

Sociodemographic variables and covariates

Variable selection was guided by an extensive review of
previous observational studies examining risk factors
for readmission among medical patients and Anders-
en’s behavioural model.** *' The behavioural model is a
conceptual framework for the determinants of healthcare
utilisation. It considers contextual, individual, behavioural
and health outcome factors. For example, affecting
whether someone accesses hospital care may include the
following: contextual characteristics of the communities
where they live (ie, policies governing the organisation of
and access to healthcare and social welfare programmes);
an individual’s sociodemographic characteristics, health
status and lifestyle; and the medical care processes and
health outcomes experienced upon accessing care.
Andersen’s latest adaptation of the behavioural model
was chosen for its relevance to the comprehensive study
of sociodemographic, behavioural, health related and
contextual determinants of healthcare utilisation.” Due
to the patient-level nature of the available data, our study
focused on individual characteristics. These predisposing,
enabling and need factors are posited to influence how
individuals use healthcare by predisposing them to
illness, affecting their intentions on and ability to access
healthcare and affecting their perceived and profession-
ally evaluated need for healthcare.*

We examined patient-level sociodemographic factors as
predisposing, enabling and need factors. The following
independent variables were conceptualised as predis-
posing factors: age, gender, sexual orientation, race,
place of birth, religious/spiritual affiliation, primary
spoken and reading languages, self-perceived ability to
speak and understand English, educational attainment.
Sexual orientation was the only variable for which no
previous medical readmission studies could be identi-
fied. This variable was included because of recent data
from the Canadian Community Health Survey indicating
potential differences in access to regular medical care
and healthcare-seeking behaviour among those who iden-
tify as homosexual and bisexual compared with hetero-
sexual.”” Total family income, home ownership and
discharge disposition (ie, receipt of home care services)
were conceptualised as enabling factors. The following
variables were conceptualised as need factors: self-per-
ceived health status and disabilities, frequency of ED visits
and inpatient admissions 6 months preceding a patient’s
index admission date, primary diagnosis case mix group,
Charlson Comorbidity Index score and inpatient length
of stay. Self-reported disabilities were analysed as a
disability score variable representing the total number of
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physical, sensory, learning and developmental disabilities
and or disability related to chronic illness, mental health
or drug or alcohol dependence. The categorical struc-
ture of previous hospitalisation and primary diagnosis
variables were based on a readmission risk prediction
algorithm recently derived and validated among medical
patients in Ontario, Canada.” Charlson scores were
calculated according to the latest scoring scheme.”® To
promote comparability of results with previous research,
inpatient length of stay was studied as a median value."”
The structure of categorical need factor variables aggre-
gation was informed by previous research.” ** For statis-
tical power, the categories of sociodemographic variables
were combined to maintain at least 50 patients in each
category. Each variable is defined in detail within table 1
in the online supplementary file 1.

Missing data

Patients were included in the analyses if they did not
respond to every question of the survey. Given the sensi-
tive nature of the information, it was probable that ‘prefer
not to answer’ (PNA), ‘do not know’ (DK) and complete
non-responses were not missing at random. For this
reason, imputation was not used to manage missing data.
Alternatively, PNA and DK responses were aggregated
into one category for each sociodemographic variable
and included in regression analyses. Since it was unclear
why some patients had complete non-responses recorded
as opposed to PNA/DK responses, these patients were
not included in the regression analyses.

Statistical analysis

Kaplan-Meier productlimit failure plots were used to
assess the absolute probability of readmission over the
30-day observation window. Univariate and multivariable
Cox regression was used to examine associations between
independent variables and time to readmission. Patients
who did not experience readmission were censored at 30
days. HRs were calculated at a 95% CI level to measure
the magnitude and direction of effects. The proportional
hazards assumption was assessed by modelling time-de-
pendent covariates for each independent variable and
covariate. This assumption was satisfied. Primary reading
language and English proficiency exhibited evidence of
multicollinearity and were thus not included in multivari-
able analyses. Anticipating a 14% to 15% readmission rate
within this cohort, we estimated that each multivariable
model had adequate statistical power to examine 19 to 21
variables. All statistical analyses were conducted using
SAS software V.9.4.%

RESULTS

Table 1 presents the descriptive characteristics of our
study sample. Approximately, 14.4% (n=205) of patients
experienced readmission within 30 days. One-third of
readmissions occurred within the first 7 days. The mean
time to readmission was 12.4 days (SD=8.46).

The median age of patients in this cohort was 67
years (IQR 50 to 81). The majority identified as female
(n=771, 54%), white-European (n=988, 69%) and hetero-
sexual (n=1279, 90%). Approximately 80% of patients
(n=1138) felt most comfortable speaking with their
healthcare provider in English. Collectively, however,
patients within this sample comfortably spoke and read
at least 28 different languages and identified with at least
12 racial groups. About half (n=696, 49%) of the cohort
was not born in Canada. Many patients preferred not to
disclose or did not know their annual total family income
(n=661, 46%). Among those that did, the most common
category reported was income less than $C20000 (n=204,
14%). The majority reported attaining at least some
postsecondary education (n=808, 57%) and living in
accommodations that they did not own (n=755, 53%).
Approximately half the cohort rated their general health
as at least good (ie, good, very good or excellent; n=709,
50%). The majority reported experiencing at least one
disability (n=781, 55%). Most did not experience an ED
visit (n=989, 69%) or inpatient admission (n=1211, 85%)
6 months prior to the index admission. The three most
common diagnoses primarily responsible for admission
were the following: pneumonia (n=59, 4.1%), symptom/
sign of the digestive system (n=47, 3.3%) and heart
failure (n=43, 3.0%). The median number of recorded
comorbidities was 2 (IQR 1 to 3). However, relatively few
patients exhibited one or more Charlson comorbidities
(15%, n=208).

Unadjusted and adjusted Cox regression analyses did
not substantiate significant associations between predis-
posing or enabling factors and unplanned all-cause
hospital readmission within 30 days (table 2). Among
need factors, fair (unadjusted HR 1.52; 95% CI 2.09 to
2.12, P=0.01) and poor (unadjusted HR 1.61; 95% CI
1.14 to 2.27, P=0.01) self-perceived health were associ-
ated with increased hazard of readmission in unadjusted
models but were no longer significantly associated after
controlling for all other variables. Previous ED visits and
inpatient admissions were also significantly associated with
readmission in unadjusted models, however, remaining
significant within the adjusted model, were one previous
inpatient admission (adjusted HR 1.78; 95% CI 1.22 to
2.59, P<0.01) and at least four previous ED visits (adjusted
HR 2.33; 95% CI 1.46 to 4.43, P<0.01).

DISCUSSION

Our prospective study of 1427 patients admitted to the GIM
service of an urban teaching hospital in Toronto, Canada,
represents the first detailed examination of patient-level
sociodemographic factors in relation to hospital readmis-
sion within a general Canadian medical patient popula-
tion. Predisposing and enabling sociodemographic factors
were not significantly associated with unplanned all-cause
hospital readmission within 30 days. Need factors, namely
previous hospital utilisation, were significantly associated
with increased hazard of readmission. These findings
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Unplanned all-cause
readmission within
30days, of patients

Overall

cohort No
Individual of patients (n=1222) Yes (n=205)
characteristics (n=1427) (85.6%) (14.4%)

Age

18-64 45.1% 44.8% 46.3%

85+ 18.4% 18.7% 16.6%

Female 54.0% 53.8% 55.6%

Transgender/PNA/DK  2.1% 21% 21%

Heterosexual 89.6% 89.5% 90.2%

PNA/DK 5.7% 5.5% 6.8%

White-European 69.2% 68.8% 71.7%

Black 5.5% 5.9% 3.4%

PNA/DK 3.2% 3.1% 3.4%

Affiliation 75.1% 74.7% 77.6%

PNA/DK 4.7% 4.8% 4.4%

Canada 49.5% 49.6% 48.8%

PNA 1.4% 1.5% 1.0%

English 79.7% 80.5% 75.1%

PNA/DK 1.6% 1.7% 1.5%

English 80.7% 81.2% 78.0%

PNA/DK 1.5% 1.5% 1.5%

Well 86.1% 86.3% 85.4%

PNA/DK 2.3% 2.3% 2.0%

Continued

Open Access

Unplanned all-cause
readmission within
30days, of patients

Overall
cohort No
Individual of patients (n=1222) Yes (n=205)
characteristics (n=1427) (85.6%) (14.4%)
Some high school 18.5% 18.4% 19.0%

At least some 56.6% 57.4% 52.2%

postsecondary

Enabling factors

US$19999 and less 14.3% 14.2% 14.6%

US$40 000-US$59999 7.6% 7.5% 8.3%

US$100000 and over 10.9% 10.7% 11.7%

Home ownership

Not home owner 52.9% 53.2% 51.2%

Discharge disposition

Home with services 34.9% 34.0% 40.5%

Disability score

1 37.8% 37.7% 38.0%

PNA/DK 6.6% 6.7% 6.9%

Good 49.7% 51.3% 40.0%

Poor 21.1% 20.2% 26.3%

Inpatient admissions previous 6 months

1 11.4% 10.1% 19.0%
2 2% 22% 24%
3+ 1.5% 1.1% 3.4%
Emergency department vists previous 6months
0 69.3% 71.3% 57.6%
S 173%  168%  205%
2 5.3% 4.8% 8.3%
S 24% 25%  15%
4+ 5.7% 4.6% 12.2%
Continued
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Table 1 Continued

Unplanned all-cause
readmission within
Overall 30days, of patients

cohort No

Individual of patients (n=1222) Yes (n=205)
characteristics (n=1427) (85.6%) (14.4%)
Case mix group of most responsible diagnosis
Heart failure without 3.0% 2.7% 4.9%
cardiac catheterisation
Chronic obstructive 2.7% 3.0% 1.0%
pulmonary disease
Inflammatory bowel 2.7% 2.8% 2.0%
disease
Diabetes 1.8% 2.0% 0.5%
Gastrointestinal 0.8% 0.8% 1.0%
obstruction
Cirrhosis/alcoholic 0.8% 0.7% 1.5%
hepatitis
All other case mix 88.1% 87.9% 89.3%
groups
Charlson score
>0 14.6% 13.8% 19.0%
Index admission length of stay
Median (IQR) 5 (3-8) 5 (3-8) 5 (3-8)

DK, do not know; PNA, prefer not to answer.

are largely consistent with previous research involving
medical patients.® ® 12714 17 21 36 " However, contrasting
findings from previous research remain compelling as
they may provide insight into contexts within which
sociodemographic factors predispose individuals to risk
of, and or enable, hospital readmissions. Our findings
also have clinical, policy and research implications which
merit discussion.

Our findings support previous research suggesting that
many patient-level sociodemographic factors likely do not
independently influence hospital readmission risk among
medical patients. It remains possible, however, that socio-
demographic factors vary in their effects on recovery and
disease self-management depending a person’s specific
medical condition. Indeed, studies analysing patients
hospitalised for heart failure and pneumonia tend to
substantiate lower socioeconomic status and black race
as risk factors for readmission.'’ Such patterns are not
apparent among general medical patient populations.
Some sociodemographic variables may also be sensitive
to effect moderation by unmeasured contextual factors.
According to Andersen’s behavioural model, health-
care utilisation is affected by contextual characteristics
of the communities within which people live and the
health system from which people seek care.”® Access to
comprehensive social safety net and universal publicly
funded health insurance programmes, for example, may
attenuate associations between socioeconomic enabling

8

factors and readmission within nations such as Canada'®
and France.”” Medicare and Medicaid programmes in
the USA may not mitigate readmission risk associated
with a patient’s socioeconomic circumstances to the same
extent.'? "7 This could be attributed to differences in the
adequacy of coverage and quality of health and social
services accessible to Medicare and Medicaid beneficia-
ries compared with beneficiaries of universal publicly
funded health insurance programmes. There also exists
evidence for® *® and against® '* " predisposing factors
such as race/ethnicity and primary spoken language
as risk factors for readmission among medical patients.
Contributing to these mixed findings may be contex-
tual differences across study sites related to the cultural
competence of care providers and as suggested by
Karliner and colleagues® the availability of interpreters
and translated patient education materials. Further
research is needed to understand whether and to what
degree contextual factors influence readmission risk and
whether they moderate the effects of predisposing and
enabling factors. Much like approaches being taken in the
USA™, this research should aspire to mixed methodolo-
gies examining how sociodemographic factors intersect
among themselves and with other clinical factors to influ-
ence recovery during and shortly after hospitalisation.

Consistent with previous research, need factors such
as ED visits and hospital admissions preceding the index
admission were the strongest indicators of readmission
risk.” ® 1? Need factors related to disability'* * ** and
comorbidity'® '7 * have previously been linked to read-
mission among medical patients. Measurement error
may account for our non-significant findings in relation
to these need factors and among specific levels of the
previous hospitalisation variables.

A criticism of policies aimed at incentivising quality
improvement and reducing readmission rates in the
USA is that hospitals serving more socially disadvantaged
patient populations are disproportionately penalised for
readmission rates above their expected target.*' Within a
Canadian context, patient-level sociodemographic factors
may not explain a significant degree of variation in 30-day
medical readmission rates within and between regions.
As such, many of the predisposing and enabling factors
we examined may not be suitable for targeting high-risk
patients for intervention or for the risk adjustment of
health system quality indicators such as 30-day readmis-
sion rates. In the absence of empirical and conceptual
evidence of association between a specific sociodemo-
graphic variable and a quality indicator, genuine differ-
ences in the quality of care can be obscured and become
more difficult to remediate.*

The detailed patientlevel nature of sociodemographic
data that were analysed is a noteworthy strength of this
study. These data elucidated in detail the sociodemographic
diversity of medical patients within Toronto, Canada.
Patientlevel data is ideal for studying health inequalities
and discerning inequity.?” As opposed to geocoded neigh-
bourhood-level sociodemographic data, patientlevel data
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|I

Individual characteristics Unadjusted HR (95% CI) P value Fully adjusted HR (95%CIl) P value

||
Q
[0]

65-84 0.97 (0.72 to 1.32) 0.86 0.83 (0.59 to 1.17)

o
N
o]

Gender*

Male 0.93 (0.70 to 1.23) 0.60 0.98 (0.73 to 1.31)

o
[o:]
[e¢]

Sexual orientation*

Not heterosexual 0.66 (0.30 to 1.50) 0.32 0.58 (0.25 to 1.36) 0.21

Race

Asian 1.08 (0.70 to 1.64) 0.73 0.87 (0.54 to 1.41) 0.58

Not Asian/Black/White 0.83 (0.52 to 1.35) 0.46 0.84 (0.51 to 1.38) 0.50

Religious/spiritual affiliation*

No affiliation 0.89 (0.62 to 1.27) 0.51 0.95 (0.65 to 1.39)

o
@
o

Place of birth

Not Canada 1.04 (0.79 to 1.36) 0.80 0.98 (0.69 to 1.40)

o
©
N

Primary spoken language*

Non-English 1.39 (1.00 to 1.92) 0.05 1.29 (0.86 to 1.93)

o
N
w

Primary reading language*

Not English 1.24 (0.88 to 1.74)

o
N
N
|
|

Self-perceived ability to speak/understand Englisht

Not well 1.11 (0.73 to 1.69)

o
o]
w
I
I

Highest level of educationt

High school diploma 1.19 (0.83 to 1.69) 0.35 1.23 (0.84 to 1.80) 0.28
Other/PNA/DK 1.61 (0.95 to 2.73) 0.07 1.72 (0.92 to 3.23) 0.09
Continued
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||

Individual characteristics Unadjusted HR (95% CI) P value Fully adjusted HR (95%CIl) P value

Total family income group

2—US$20 000-$39999 0.79 (0.44 to 1.40) 0.41 0.78 (0.42 to 1.45) 0.43

4—US$60 000-$99 999 0.89 (0.47 to 1.67) 0.71 0.93 (0.49 to 1.76) 0.82

PNA/DK 0.94 (0.60 to 1.46) 0.77 0.82 (0.50 to 1.34) 0.42

Home owner Reference Reference

PNA/DK 0.96 (0.42 to 2.19) 0.92 0.93 (0.31 to 2.81) 0.89

Home without services Reference Reference

Need factors

0 Reference Reference

2+ 1.16 (0.79 to 1.72) 0.45 1.20 (0.77 to 1.85) 0.42

Self-perceived general healtht

Fair 1.52 (1.09 to 2.12) 0.01 1.39 (0.98 to 1.98) 0.07

PNA/DK 1.28 (0.65 to 2.56) 0.48 1.02 (0.46 to0 2.27) 0.97

0 Reference Reference

2 1.23 (0.50 to 2.99) 0.65 1.03 (0.41 to 2.58)

o
(o2}
[&)]

Emergency department visits previous 6 months

1 1.44 (1.01 to 2.04) 0.04 1.41 (0.98 to 2.04) 0.06

3 0.73 (0.23 to 2.30) 0.59 0.63 (0.20 to 2.30) 0.59

Case mix group of most responsible diagnosis

Chronic obstructive pulmonary disease 0.34 (0.08 to 1.36) 0.13 0.36 (0.09 to 1.49) 0.16

Diabetes 0.25 (0.04 to 1.79) 0.17 0.24 (0.03 to 1.78) 0.16
Cirrhosis/alcoholic hepatitis 1.78 (0.57 to 5.58) 0.32 1.49 (0.45 to 4.94) 0.52
Continued
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Table 2 Continued

Individual characteristics Unadjusted HR (95% CI) P value Fully adjusted HR (95%CIl) P value
All other case mix groups Reference Reference
Charlson score
0 Reference Reference
1+ 1.39 (0.98 to 1.97) 0.07 1.34 (0.92 to 1.94) 0.13
Inpatient length of stay
Median (IQR) 1.01 (1.00 to 1.02) 0.18 1.01 (0.99 to 1.02) 0.39

*n=1422 observations used within univariate model.
1n=1421 observations used within univariate model.

n=1427 observations were analysed in each univariate model and n=1420 in multivariable models unless otherwise indicated.
Primary reading language and English proficiency exhibited evidence of multicollinearity and were thus not included in the multivariable

analyses.
DK, do not know; PNA, prefer not to answer.

is less vulnerable to misclassification. However, limitations
associated with the collection and analysis of patientlevel
data within our study merit consideration.

Based on early survey records, we estimated that 75%
of patients approached by research staff participated in
the Measuring Health Equity survey. However, the exact
number and nature of patients who declined were not
available. Affecting the generalisability of our findings
may be non-response, response and recall bias. Post hoc
descriptive analyses of previous population-based studies
involving medical patients from Canada" and Mount
Sinai Hospital admissions data suggest that the clin-
ical characteristics of our sample were largely reflective
of medical patients discharged home at Mount Sinai
Hospital and hospitals within the province of Ontario,
Canada. Due to the paucity of patientlevel sociodemo-
graphic data collected within health systems, the degree
to which the sociodemographic characteristics of this
sample is reflective of medical patients cared for within
and beyond hospitals in Toronto also remains unclear.
Therefore, assessing the generalisability of our findings
represents a key opportunity for future research.

Data collection and analysis methods helped reduce the
likelihood of traditionally disadvantaged populations being
excluded from this study. First, multilingual surveyors
and interpreters were available to administer the survey
with patients who were unable to participate in English.
Research staff were also specially trained in the administra-
tion of surveys for sensitive information. To prevent people
who were uncomfortable or unable to respond to certain
questions from being excluded during multivariable regres-
sion analyses, PNA and DK responses were aggregated into
a single category and modelled. Differing proportions of
missing data across sociodemographic variables may have
increased risk of type two error within multivariable model
results. Caution should thus be exercised when interpreting
our results particularly in relation to income within this
sample. However, since the hazard ratio confidence inter-
vals were relatively consistent in range across variables, we
do not believe type two error likely accounts for differences
in results between the factors examined.

CONCLUSION

While attentiveness to people’s sociodemographic
circumstances is an important component of patient-
centred care, in our study, patientlevel sociodemo-
graphic factors did not substantially influence risk of
unplanned readmission within 30 days. Need factors
indicating illness level, namely, frequency of previous
hospitalisation, were however associated with readmis-
sion. These findings are important as clinicians consider
among whom and how to intervene to prevent readmis-
sions, and health system administrators consider how to
measure readmissions to promote quality improvement.
Future research should examine the generalisability of
our findings within and beyond Toronto, Canada, and
investigate whether contextual factors, such as access to
universal health insurance coverage, attenuate the effects
of sociodemographic factors.
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