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ABSTRACT
PURPOSE Individuals of lower socioeconomic status have higher rates of hospital-

ization due to ambulatory care–sensitive conditions, particularly chronic obstructive pulmonary disease and asthma. We examined whether differences in patient
demographics, ambulatory care use, or physician characteristics could explain this
disparity in avoidable hospitalizations.
METHODS Using administrative data from the city of Winnipeg, Manitoba,

Canada, we identified all adults aged 18 to 70 years with chronic obstructive pulmonary disease or asthma, grouped together as obstructive airway disease. We
divided patients into census-derived income quintiles using average household
income. We performed a series of multivariate logistic regression analyses to
determine how the association of socioeconomic status with the risk of obstructive airway disease–related hospitalizations changed after controlling for blocks
of covariates related to patient demographics (socioeconomic status, age, sex,
and comorbidity), ambulatory care use (continuity influenza vaccination and specialist referral), and characteristics of the patient’s usual physician (eg, payment
mechanism, sex, years in practice).
RESULTS We included 34,741 patients with obstructive airway disease, 729

(2.1%) of whom were hospitalized with a related diagnosis during a 2-year
period. Patients having a lower income were more likely to be hospitalized
than peers having the highest income, and this effect of socioeconomic status
remained virtually unchanged after controlling for every other variable studied.
In a fully adjusted model, patients in the lowest income quintile had approximately 3 times the odds of hospitalization relative to counterparts in the highest
income quintile (odds ratio = 2.93; 95% confidence limits: 2.19, 3.93).
CONCLUSIONS In the setting of universal health care, the income-based disparity

in hospitalizations for respiratory ambulatory care–sensitive conditions cannot
be explained by factors directly related to the use of ambulatory services that
can be measured using administrative data. Our findings suggest that we look
beyond the health care system at the broader social determinants of health to
reduce the number of avoidable hospitalizations among the poor.
Ann Fam Med 2014;12:402-407. doi: 10.1370/afm.1683.
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A

mbulatory care–sensitive conditions (ACSCs) are those medical
conditions for which some hospitalization is thought to be avoidable with successful management in the community, including
access to effective primary care.1,2 Hospitalizations due to these conditions continue to represent a considerable use of health care resources,
however. In 2006-2007, 1 of every 8 medical hospitalizations in Canada
was attributable to a subset of 7 ACSCs: chronic obstructive pulmonary
disease (COPD), asthma, angina, heart failure, diabetes, hypertension, and
epilepsy. Notably, more than 40% of these hospitalizations were due to
COPD and asthma.3 Minimizing the number of these preventable hospitalizations could lead to considerable reductions in health care costs.4,5
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There is a well-established link between ACSCs
and socioeconomic status (SES); individuals living in
low-income areas are hospitalized for these conditions
more often than their high-income counterparts. This
disparity has been found in the United States,1,4-7 where
direct financial barriers to care may play a role, but also
in countries with free universal health coverage including Canada, Australia, and Italy,8-13 where there should
be equal access to care regardless of income. In fact,
previous work has shown that, in Canada, the higher
hospitalization rates for ACSCs in patients from lowincome vs high-income neighborhoods coincide with
greater use of ambulatory physician services by the
former.11 In the setting of universal health care, it has
therefore been suggested that ACSC hospitalization
rates are not a marker of access to ambulatory care but
rather of the quality of available care or other factors
such as access to prescription medications.14 Physician
characteristics are also often used as surrogate markers
of quality as they are associated with physician performance.7,15 In addition to differences in the pattern and
type of ambulatory care received, variation in the physicians who provide care to low- and high-income patients
could therefore contribute to the disparity in avoidable
hospitalizations. These theories remain speculative,
however, as there has yet to be an attempt to control for
all of these factors when studying the effect of SES on
ACSCs.
The goal of this study was to tease apart the robust
effect of SES on the chronic respiratory ACSCs, namely
COPD and asthma, using administrative data. These
2 diagnoses were combined under the term obstructive airway disease to avoid problems in differentiating
asthma from COPD based solely on administrative
claims.16 Our objective was to confirm the effect of SES
on hospitalizations for obstructive airway disease and to
determine whether patient demographics, ambulatory
care use, and physician characteristics could explain this
effect. Understanding why individuals from low-income
areas are predisposed to ACSC hospitalizations is a
crucial step in devising policy targeted at reducing the
current inequity in these avoidable hospitalizations and
minimizing the associated burden of cost.

METHODS
We performed a population-based cohort study among
residents of the city of Winnipeg, the capital city
and major urban center of Manitoba, Canada, with a
population of approximately 700,000. Administrative
data housed at the Manitoba Centre for Health Policy
contains anonymized records of all Manitoba residents’
contacts with the health care system plus basic demographic data. We used data from physician claims files,
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hospital discharge abstracts, the Manitoba Immunization Monitoring System, the Canadian Census, and the
Physician Resource Database, which contains physicians’ demographic and practice information.17 Emergency department visits were excluded from the analyses. This analysis was part of a larger study looking at
primary care service delivery, which was approved by
the Health Research Ethics Board at the University of
Manitoba and by the Health Information and Privacy
Committee of Manitoba.
To create our cohort of adult patients with obstructive airway disease, we identified all residents of Winnipeg aged 18 to 70 years as of January 1, 2006, who
had at least 1 physician visit or hospitalization between
that date and December 31, 2008, with a diagnosis of
asthma, chronic bronchitis, emphysema, or chronic
airway obstruction/COPD, that is, International Classification of Diseases, 9th Revision, Clinical Modification
(ICD-9-CM) codes 491, 492, 493, or 496, and International Classification of Diseases, 10th Revision, Canada
(ICD-10-CA) codes J41 through J46. We allocated
census data for the city of Winnipeg to the smallest
geographic unit for which all census data are disseminated (400 to 700 persons), the dissemination area. We
ranked the dissemination areas from lowest to highest
mean household income and divided the population
of Winnipeg into 5 income quintiles.18 We assigned
patients to an income quintile based on mean household income in the dissemination area containing their
postal code of residence. This aggregate-level measure
of income is closely related to individual-level SES.8
Patients living in personal care homes or other institutions were excluded from the study.
We ascertained obstructive airway disease–related
hospitalizations in our cohort of patients during a
2-year follow-up period (January 1, 2009, to December
31, 2010). We included hospitalizations with a diagnosis of obstructive airway disease or a diagnosis considered an acute exacerbation of this disease, including
acute bronchitis, acute bronchiolitis, pneumonia, or
influenza (ICD-9-CM codes 466, 490, 480-488, and
IICD-10-CA codes J09-J18, J20-J22, J40). For patients
hospitalized at least once, we recorded the first hospitalization during the follow-up period as the index
date. From this point in time, we gathered retrospective administrative data to measure numerous variables
concerning the care of each patient leading up to
their hospitalization. To avoid a time bias, we used the
median time to first hospitalization as the index date
for the analysis of nonhospitalized patients.
We recorded patient age, sex, and level of comorbidity based on the Johns Hopkins Adjusted Clinical Group Case-Mix System version 9. We counted
the number of major aggregated diagnosis groups
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assigned to each patient based on 3 years of physician claims and hospitalization records before the
index hospitalization or before the median time to
that event, and classified their comorbidity level as
low (0-1 major ADG), medium (2-3), or high (≥4). We
counted the number of all-cause nonreferral physician visits during the same period. We identified each
patient’s usual physician as the one who provided care
during the most visits and calculated a usual physician index (visits to this physician/total visits) as a
measure of continuity of care.19 Patients with zero
visits to a physician in the 3-year period who could
not be matched to a usual physician and patients
matched to a usual physician not present in the Physician Resource Database (2.7% of all patients) were
excluded. We determined which patients had at least
1 ambulatory visit coded as a referral to a specialist
for obstructive airway disease in the 3-year period,
and which patients had received the annual influenza
vaccine in the 1 year before index date.
For each patient’s usual physician, we recorded
that physician’s sex, location of training, years of continuous practice in Manitoba, payment method, and
status as a family physician or specialist. We calculated average daily patient load in the 3 years before
the follow-up period as the total number of claims
for ambulatory visits on each working day (a day on
which at least 4 claims for these visits were submitted)
divided by the number of working days.
We performed bivariate analysis using 1-way analysis of variance (ANOVA) for continuous variables and
χ2 analysis for categorical variables with income quintile
as the independent variable. Using hospitalization during the follow-up period as the outcome, we derived
4 multivariate logistic regression models sequentially
adding different blocks of covariates to assess how the
relationship between SES and hospitalizations changed
after accounting for other factors. In model A, the only
predictor was income quintile. In model B, we added
patient demographics. In model C, we added patient
demographics and ambulatory care use. In model D, we
added all variables. For each model, we determined the
probability that income quintile was a significant predictor of hospitalization for obstructive airway disease
and determined the odds ratios for being hospitalized
in each of the 4 lower income quintiles compared with
the highest. All data management, programming, and
statistical analyses were performed using SAS version
9.3 (SAS Institute Inc) with a significance set at P <.05.

RESULTS
We identified 34,741 patients with obstructive airway
disease living in Winnipeg who satisfied criteria for
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inclusion. Of these, 729 (2.1%) were hospitalized with
an obstructive airway disease–related diagnosis during
the 2-year follow-up period, with a greater percentage
of hospitalized patients in the lower-income quintiles.
SES was significantly associated with every covariate
we measured (Table 1). Looking at patient demographics, individuals from the lower-income quintiles were
more likely to be female and have a higher level of
comorbidity. Although SES was associated with age,
the association did not follow a clear pattern. Concerning ambulatory care use, patients in the lowest income
quintile (Q1) had the most physician visits, and the
highest rates of influenza vaccination and specialist
referrals, but the lowest usual physician index. For usual
physician characteristics, the vast majority of patients
were assigned to a fee-for-service family physician,
although statistically more patients from the highest income quintile (Q5) were assigned to a specialist
and more patients from Q1 were assigned to a salaried
physician. Low-income patients were more likely to see
male physicians, international medical graduates, physicians who had been practicing in Manitoba for fewer
years, and physicians with a higher daily patient load.
Logistic regression analysis revealed SES to be a
strong predictor of hospitalization across all models
(Table 2). When income quintile was the only predictor (model A), the Wald χ2 value, a measure of effect
size, was 139.5. This value decreased to 100.5, 94.8,
and 83.6 in models B, C, and D, respectively, indicating decreasing impact; however, the effect remained
highly significant at P <.001 for all 4 models. The odds
ratios for being hospitalized in the 4 lowest income
quintiles, vs the highest one, changed very little
between models, with the biggest change being for the
poorest group (Q1).

DISCUSSION
Using obstructive airway disease as a prototypical
ACSC, we confirmed the association of SES with these
potentially avoidable hospitalizations, showing an
approximately 3-fold increase in the odds of being hospitalized in the lowest income group relative to the highest, a result consistent with previous work.6,9 After controlling for patient demographics, ambulatory care use,
and physician characteristics, the relationship between
SES and hospitalizations remained virtually unchanged,
despite previous suggestions that some of these factors
may drive this association.1,9,13 To our knowledge, ours
is the first study to show that the SES-based disparity in
hospitalizations for chronic respiratory ACSCs remains
after accounting for these 3 categories of covariates.
We found significant differences in patient demographics between the SES groups in our cohort,
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Table 1. Characteristics of Study Cohort
Income Quintilea
Q1 (Lowest)
(n = 7,915)

Characteristic
Hospitalized, %

3.6

Q2
(n = 7,362)

Q3
(n = 6,685)

Q4
(n = 6,679)

2.5

1.7

1.3

Q5 (Highest)
(n = 6,100)
1.0

Patient demographics
Sex, male, %

39.1

41.5

42.4

44.4

44.5

Age, mean (SD), y

46.6 (14.6)

46.4 (14.5)

47.2 (14.5)

47.0 (14.3)

46.7 (14.4)

Comorbidity level (major ADGs)b
Low (0-1), %

57.3

67.5

69.8

71.7

74.3

Medium (2-3), %

35.2

28.0

26.7

25.0

23.3

7.5

4.5

3.5

3.3

2.4

High (≥4), %
Ambulatory care usec
Physician visits, mean No. (SD)

29.1 (23.1)

Usual physician index, mean (SD)d

0.59 (0.23)

Received influenza vaccine, %

22.6 (18.6)
0.63 (0.23)

22.1 (18.3)
0.64 (0.22)

20.8 (17.1)
0.64 (0.22)

20.0 (16.5)
0.62 (0.22)

33.9

31.3

32.4

32.6

32.6

7.3

6.6

7.1

5.9

7.1

Type, family physician, %

91.6

92.3

91.7

91.8

90.7

Payment, fee for service, %

96.6

97.1

97.6

97.8

97.7

Sex, male, %

80.9

74.3

73.7

72.3

70.3

1-9 y

27.9

24.4

21.5

21.8

21.9

10-17 y

27.9

24.5

26.3

24.8

22.7

≥18 y

Referred to specialist, %
Usual physician characteristicse

Time practicing in Manitoba

44.2

51.1

52.2

53.5

55.4

Training, international, %

41.0

39.0

38.0

36.5

35.2

Daily patient load, mean No. (SD)

34.8 (16.0)

33.9 (14.3)

33.7 (14.0)

33.0 (13.3)

32.0 (12.7)

ADG = aggregated diagnosis group .
Note: Data only available starting in 1991.
All differences between groups were significant at P <.05 on analysis of variance or χ2 analysis.
Of 8 major ADGs during 3 years: ADG3, ADG4, ADG9, ADG11, ADG16, ADG22, ADG25, or ADG32.
c
For the 3-year period before index hospitalization or median time to that event; 1-year period for influenza vaccine.
d
Possible range: 0 to 1.0. Higher values indicate greater continuity of care.
e
At the patient level; for example, 80.9% of patients in Q1 had a male usual physician.
a

b

the association of SES with hospitalization was not
with low-income patients more likely to be female
solely due to demographic differences between groups.
and have a higher level of comorbidity. Although
We also found significant differences in ambulatory
age differed significantly between groups, the differcare
use between income quintiles. As shown previously
ences were small and did not follow a clear pattern
by income. These 3 variables
are known to influence ACSC
Table 2. Socioeconomic Status as a Predictor of Obstructive Airway
hospitalization rates.4,5,7,20,21
Disease–Related Hospitalization Across Models
Adjusting for age and sex, and
controlling for comorbidity, are
Odds Ratio (95% Confidence Limit)
Income
therefore important when comQuintile
Model A
Model B
Model C
Model D
paring ACSC hospitalization
a
a
a
3.10 (2.33, 4.13)
3.15 (2.35, 4.21)
2.93a (2.19, 3.93)
Q1 (lowest)
3.72 (2.81, 4.92)
rates between groups. Indeed,
Q2
2.61a (1.95, 3.50)
2.45a (1.82, 3.30)
2.61a (1.93, 3.53)
2.51a (1.86, 3.40)
comparing across models, we
Q3
1.70a (1.24, 2.33)
1.57a (1.14, 2.16)
1.60a (1.15, 2.21)
1.54a (1.11, 2.13)
observed the largest decrease in
Q4
1.38 (0.99, 1.91)
1.33 (0.95, 1.85)
1.43a (1.02, 2.01)
1.41a (1.01, 1.98)
b
effect size for SES after controlQ5 (highest)
1.0
1.0
1.0
1.0
ling for patient demographics
P <.05.
(model B vs A). Nevertheless,
Reference group for odds ratio calculation.
income quintile remained a
Notes: model A = income quintile only; model B = income quintile + patient demographics; model C = income
quintile + patient demographics + ambulatory care use; and model D = income quintile + patient demographhighly significant predictor of
ics + ambulatory care use + usual physician characteristics.
hospitalization, confirming that
a

b
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in Manitoba,11 patients from low-income areas had a
greater number of physician visits than patients from
high-income areas. The lowest SES group, Q1, also had
the highest rate of influenza vaccination and specialist referrals, despite previous concerns about limited
access to preventive care9,13 and specialist services1,10 in
low-income areas leading to hospitalizations. A recent
report from Canada has in fact shown that patients
with an ACSC-related hospitalization are more likely
to access primary care and specialist services, and to
have a regular physician.20 Although the usual physician index was lowest in Q1, these patients also had the
most physician visits. As the number of visits increases,
the tendency to see different physicians also increases,
regardless of income.22 Controlling for the number of
visits or using different definitions of continuity, other
studies have shown no effect of SES on continuity of
care in Canada.10,22 Either way, controlling for continuity, as well as the other covariates related to ambulatory
care use (model C vs B), resulted in very little change in
the effect of SES as a predictor of hospitalization, and
in fact boosted the odds ratio for Q4 vs Q5 from nonsignificant to significant. These results verify that in the
context of universal health care, the link between SES
and ACSC hospitalizations is not due to limited access
to primary or specialist care, differences in preventive
services such as vaccinations, or having a regular physician in low-income neighborhoods. Furthermore, appropriate vaccination and specialist consultation for at-risk
patients relates to the quality of care they receive from
their primary care clinician, suggesting that low-SES
patients with obstructive airway disease do not end up
in the hospital because of subpar ambulatory care.
Finally, we found significant differences between
SES groups in usual physician characteristics, which are
often used as surrogate markers of the quality of care
they provide15 and were included to further explore the
idea that in countries with universal health care, differences in quality, not access, may drive the inequity in
ACSC hospitalizations.14 Relative to peers having high
SES, lower-income patients were more likely to have a
regular physician who was male, an international graduate, and less experienced, all traits that have been linked
to poor performance or health outcomes, although
the literature is inconsistent.7,15,23-26 We also found differences between groups in usual physician payment
scheme, status as a family physician or specialist, and
patient load, variables that have been shown to influence
patient outcomes, including hospitalization risk.7,27-30
These differences between groups were marked
enough to expect that physician characteristics could
modulate the effect of SES. After adding usual physician characteristics to the final model, however, the
overall effect size of income quintile and the individual
ANNALS O F FAMILY MEDICINE
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odds ratios decreased only slightly, and SES remained
a highly significant predictor of hospitalization.
The results of our analysis apply to the entire population of adults with obstructive airway disease in a
major urban center with universal health care. Use of
administrative data has limitations, however. Several of
our measures of quality of care, namely, physician characteristics, were only surrogate markers. We did not
have any data on physicians’ adherence to guidelines,
communication skills, or other aspects of the patientphysician relationship known to influence outcomes in
obstructive airway disease.31 At the patient level, we
could not measure a variety of personal health practices
known to influence ACSC hospitalizations, including
adherence to medication,32 alcohol use, and smoking.33
Given our focus on obstructive airway disease, smoking
data may seem particularly important; however, a previous study found that even after controlling for smoking,
individuals from the lowest SES group were still 3 times
more likely to be hospitalized for COPD than those
in the highest SES group,6 a result nearly identical to
ours. Although we used comorbidity level as a proxy
of overall health status,20 we lacked an individual-level
measure of the severity of obstructive airway disease
for each patient. Finally, the generalizability of the
study may be limited as it is from a single Canadian
city. Two previous studies have indicated that disease
severity may explain much of the SES relationship
with obstructive airway disease hospitalizations.34,35
Besides being carried out in the United States, which
does not have universal health care, those studies had
considerable methodologic differences relative to ours,
including smaller sample sizes, lack of individuals from
the extremes of income, a restricted age range, and the
inclusion of emergency department visits as hospitalizations. Data on disease severity would be useful, but
it remains to be proven that it would fully explain the
inequity in hospitalizations we observed.
Our study has important policy implications. The
results suggest that it may be factors outside of direct
contact with the health care system, outside of the
physician’s office, that lead to the inequity in obstructive airway disease hospitalizations. We have demonstrated that neither differences in the type of care nor
the physicians providing this care are driving the disadvantaged to be hospitalized. This study reminds us
of the importance of the social determinants of health,
even when discussing a concept often thought of as
a marker of the performance of a health care system,
such as ACSCs. In countries with universal health care,
such as Canada, the reduction of preventable hospital
admissions due to obstructive airway disease and other
ACSCs will require that programs and policies address
the poverty associated with poor outcomes.
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To read or post commentaries in response to this article, see it
online at http://www.annfammed.org/content/12/5/402.
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