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Abstract
Background Addressing population health inequities begins with quantifying how social factors affect the health and 
health care utilization of individuals. Such quantification relies on the availability of detailed health and demographic 
data. Unfortunately, administrative health care data rarely includes detailed demographic information. Data linkage, 
which combines administrative health data with national-level census or survey data, enables researchers to examine 
socio-economic inequalities in health care utilization in greater detail.
Data and methods With access to a unique Canadian dataset linking data from the Hospital Discharge Abstract Database 
(DAD) from 2006 to 2007 with detailed individual-level socio-demographic data from the 2006 Canadian Census, we are 
able to examine the patterning of hospitalization in Canada in the early 2000s across a variety of socio-demographic 
variables. We examine the association of education and income, controlling for immigration status, rural residence, 
marital status and ethnicity, with hospitalization rates for both ambulatory care sensitive conditions (ACSCs) and non-
ambulatory care sensitive conditions (non-ACSCs) for children and youth, working-age adults, and older adults, in models 
stratified by sex.
Results Age standardized hospitalization rates show that there is a clear socio-economic gradient in hospitalization in 
Canada in the 2000s. Education and income are independently, inversely associated with hospitalization for males and 
females across three broad age groups. These associations are stronger for ACSCs than non-ACSCs. The association of 
other socio-demographic variables, such as immigrant status, and rural residence is also stronger for hospitalization for 
ACSCs. The association of socio-economic status with hospitalization for ACSCs is strongest for working age women and 
men, and is somewhat attenuated for older adults.
Conclusions Lower socio-economic status is associated with a higher likelihood of hospitalization for men and women in 
Canada across three broad age groups in the 2000s. These associations are stronger for ACSCs, suggesting that in addi-
tion to increased likelihood of disease, decreased access to preventative care may be driving up hospitalization rates for 
marginalized groups. We conclude with the recommendation that in order to track progress in reducing health inequities, 
health systems should either collect detailed individual-level socio-demographic data or link their administrative health 
data to existing demographic data sets.
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1  Background

Despite the existence of a universal national health care system, survey research shows that there remains an inverse 
relationship between socio-economic position and self-reported health status in Canada [1–3], similar to that seen in 
many other countries [4, 5]. Canadians who are identified as having lower socio-economic position (operationalized 
using various indicators, including education, income, and occupation) have poorer outcomes across multiple health 
measures [6, 7]. The inverse relationship between social class and health, which has also been documented in other 
countries with universal health care systems [8–10] indicates that as well as social disparities in health behaviours 
and health outcomes, there is also evidence of social disparities in health care utilization [3, 11, 12].

Structural inequalities within the Canadian health care system and others have long been masked by a lack of 
available data [13, 14]. The data that are collected on individuals in hospital charts and health records rarely include 
any socio-demographic measures beyond age and sex. Previous studies using administrative data to examine ineq-
uities in health care utilization have relied almost exclusively on aggregated area-level measures of socio-economic 
status (average neighbourhood income derived from Census data and matched to individuals through postal code, 
for example) [8, 9, 15]. These studies usually depend on ecological correlations to draw conclusions about socio-
economic status and health and health care outcomes. Yet individual- and area-based measures are often not in 
agreement, and may represent different pathways to health inequities [3, 16, 17].

In this paper, we take advantage of a unique dataset that links hospitalization records with detailed individual-
level socio-demographic data from the long-form Canadian Census [18] to examine the characteristics of those who 
are hospitalized and shine a light on the persistence of socio-demographic inequalities in hospitalization rates in 
Canada. These data enable us to examine multiple individual-level measures of socio-economic status across all age 
groups for the entire Canadian population [19]. We are also able to use the detailed diagnostic data to examine hos-
pitalizations for ambulatory care sensitive conditions (ACSCs) separately from hospitalizations for non-ambulatory 
care sensitive conditions (non-ACSCs), which allows us to speculate about the various mechanisms through which 
the different socio-demographic variables may be affecting health and health care utilization.

2  Previous research

Previous research has demonstrated that lower socio-economic status (SES) is associated with higher morbidity 
[20–22], higher mortality [1, 23], and increased health care utilization [24, 25] in Canada and elsewhere. This research 
typically relies on one of two types of data. Some researchers use survey data such as the Canadian Community 
Health Survey (CCHS) in Canada [26] and the National Health Interview Survey (NHIS) in the United States (US) [27] 
to examine the relationship between SES and health. By necessity, this survey data contains self-reported measures 
of both socio-economic variables and health and disease status. For example, chronic diseases are measured in the 
CCHS with the question “Have you ever been diagnosed with…..?” Although the demographic data tends to be very 
detailed in these surveys, the health data is not detailed, and is considered less robust than the data in administra-
tive health records [28]. The validity of self-reported health data can be affected by poor participant recall, social 
desirability bias, and current societal awareness of certain health conditions [28].

Other researchers rely on health care administrative data, such as primary care records, provincial health care 
records, or hospital discharge data to examine the relationship between SES and health. While these data usually 
contain detailed and precise health information, there is often not much demographic data collected (for example, 
in Canadian hospital discharge data the only demographic variables available are age and sex). Therefore these 
researchers will often match the patients’ postal code to Census Dissemination Areas and assign proxy aggregate 
Census measures of socio-economic status such as ‘average income in the Dissemination Area’ to individual patients 
[29–31]. These studies rely on the assumption that one can assign aggregate values to individuals, and fail to account 
for diversity within geographic areas, often leading to imprecise estimates of the effects of socioeconomic factors 
[32–34].

Recent advances in data management and expanded data availability have enabled researchers in several coun-
tries to access linked datasets which contain health information from health care administrative records linked to 
individual socio-demographic data from Censuses or surveys [35, 36]. These datasets allow researchers to examine 
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the relationship between socio-demographic factors and health care utilization at the individual level. Recognizing 
the need to link demographic and health data in Canada, Statistics Canada has recently begun to provide access to 
some linked administrative health data and other data sources, including Censuses and surveys, to enable research-
ers to examine the relationships between measured, objective health outcomes and detailed individual-level social 
and demographic variables [3, 37, 38].

In 2015, a Statistics Canada project linked data from the 2006 long-form Census to 3 years of records from the Dis-
charge Abstract Database (DAD) (April 1, 2006–March 31, 2009) [18]. This data, which is described in more detail in the 
methods section, has been used by other authors to focus on the demographic correlates of specific diseases, such as 
sepsis and diabetes [37, 38]. Results from these studies show that hospitalization rates for both sepsis and diabetes are 
influenced by several individual-level socio-demographic variables, including race/ethnicity, household income and 
labour force participation. Other researchers have used these data to examine variations in hospitalization rates for 
Indigenous people in Canada. Carriere et al. show that while hospitalization rates for ACSCs are higher for Indigenous 
groups than non-Indigenous groups, these rates vary by Indigenous status (First Nation, Metis or Inuit, on-reserve and 
off-reserve) [39].

Another recent Statistics Canada project links data from the Canadian Community Health Survey (across many years) 
to the Discharge Abstract Database [40]. Researchers have used this data to examine the effects of survey-reported socio-
economic status and health behaviours on various health outcomes such as cancer [41] and hospitalization [3]. Focusing 
exclusively on hospitalization for chronic conditions such as asthma, COPD, diabetes and hypertension, researchers found 
that both individual income and neighbourhood deprivation (measured using aggregate census data) affect hospitaliza-
tions. The authors of all of the papers using the linked datasets conclude that more work is necessary to understand the 
mechanisms through which socioeconomic status influences health in Canada.

3  Our approach

We approach this work through the lens of the social determinants of health [42, 43], emphasizing that social and environ-
mental factors play a ‘fundamental’ role in health [44]. Socioeconomic stratification leads to the inequitable distribution 
of opportunities, resources and constraints, which then operate through an intersection of material, behavioural, and 
psychosocial mechanisms to affect health [45, 46]. Although they are not the focus of our current study, we recognize 
that sex [47, 48], race/ethnicity [12, 14, 39], immigration status [25], marital status (for adults) [49, 50], and area of resi-
dence [51] are all important social determinants of health. We control for these factors in all of our models. We focus 
our current analysis on two indicators of socioeconomic position that are available in the Census data, education and 
income [52, 53]. We posit that education and income may have independent associations with hospitalization, as they 
may represent access to different types of opportunities, resources, and constraints.

Group differences in hospitalization rates may reflect several types of health disparities including: different exposure to 
and rates of disease; differential access to information about health; differential access to resources that promote health 
(such as healthy food, opportunities for physical activity) or prevent disease (such as medication); and differential access 
to specific kinds of health care (such a primary care and specialist care) [3].

One method of disentangling these effects is to examine hospitalization for ambulatory care sensitive conditions 
(ACSCs) separately from hospitalizations for non-ambulatory care sensitive conditions. ACSCs were first identified by 
Billings et al. in a study examining socioeconomic differences in hospitalization rates in 1988 in New York City [54]. Higher 
hospitalization rates were noted for certain conditions (termed ACSC) in low income areas compared to high income 
areas, which was hypothesized to be due to lack of timely outpatient care in low income areas. These differences in hos-
pitalization rates for ACSCs between high versus low income areas were also demonstrated in Canada, though absolute 
differences are small, likely owing to universal health coverage and reduced barriers to outpatient care [55]. Hospitaliza-
tions for ACSCs are sometimes referred to as ‘avoidable’ hospitalizations, as they may reflect on access to primary care 
[56]. For example, rural/urban patterning of ACSC hospitalization rates in Canada exists [57], and is likely at least partially 
attributable to underservicing and reduce access to primary care in rural areas [58]. Hospitalization rates for ACSCs are 
therefore sometimes considered indicators of health system equity and performance [59].

Definitions of what should be classified as ambulatory care sensitive conditions vary [58]. The Canadian Institutes 
of Health Information (CIHI) includes the following conditions: angina; asthma, congestive heart failure (CHF), chronic 
obstructive pulmonary disease (COPD), diabetes, epilepsy and hypertension [56]. The Agency for Healthcare Research 
and Quality (a branch of the Department of Health and Human Services in the United States) has a slightly different list 



Vol:.(1234567890)

Research Discover Social Science and Health            (2022) 2:19  | https://doi.org/10.1007/s44155-022-00023-z

1 3

which includes diabetes, COPD, hypertension, CHF, asthma and pneumonia [59]. Researchers have argued that these lists 
should be expanded to include several other conditions including other vaccine preventable diseases [60, 61].

A study by Pinto et al. compared four lists of ACSCs, and found that the CIHI list had a higher disagreement and lower 
intraclass correlation coefficients in pairwise comparisons of these lists. For this reason, and also because the inclusion 
of more acute conditions (rather than only chronic conditions, such as in the CIHI list) is likely important given the inclu-
sion of younger age groups in our sample population, we have elected to use a more comprehensive list. In the absence 
of a single, universally recommended list, we have used Freund et al.’s list of 26 conditions [62], which incorporates 
stakeholder feedback, and also encompasses conditions on the Agency of Healthcare Quality list, as well as the 19 condi-
tions commonly used by the National Health Service in Great Britain. These 26 conditions are: angina; asthma; cellulitis; 
CHF; convulsion and epilepsy; COPD; dehydration and gastroenteritis; dental conditions; diabetes; ear, nose and throat 
infections; gangrene; hypertension; influenza and pneumonia; iron-deficient anemia; nutritional deficiency; other vac-
cine preventable diseases; pelvic inflammatory disease; perforated / bleeding ulcer; and pyelonephritis, alcohol-related 
diseases, atrial fibrillation and flutter, constipation, fractured proximal femur, dyspepsia and other stomach function 
disorders, hypokalemia, and migraine/acute headache.

A recent systematic review of the literature on the relationship between socio-economic status and hospitalization 
for ACSCs from 1990 to 2018 summarized the findings from 31 studies, nine of which were conducted in Canada [63]. 
Some of the Canadian studies focused on hospitalization for particular conditions, such as hypertension [64, 65] or dia-
betes [66, 67] while others focused on multiple ACSCs [68–70]. Eight of these nine studies used area level measures, all 
of which found an inverse relationship between SES and hospitalization for ACSCs. Only one Canadian study cited in the 
review utilized an individual level measure of SES, education [71]. This study was based on a survey of asthma patients 
in Montreal from 2003 to 2007. The authors found that lower levels of education lead to higher morbidity among the 
asthma patients. The systematic review found a consistent association of lower SES and higher levels of hospitalization, 
particularly income, in all countries including Canada. The authors conclude the article by arguing that future studies 
on the relationship between SES and ACSC hospitalizations need to control for other socio-demographic variables, and 
should use individual-level measures of SES [63].

The authors of the systematic review later published an article using the linked CCHS-DAD data examining the effects 
of individual and neighbourhood socioeconomic status on avoidable hospitalizations in Canada [3]. They focused on 
adults age 18–74, and examined household income and area-level material deprivation (both of which were dichoto-
mized into low/high).

We take advantage of the linked Census-DAD data to expand on this work in four ways. First, the larger sample size 
of the long form Census allows us to estimate more precise effects. Second, we examine the joint associations between 
education and income and hospitalization, not just income. Third, we compare the association between socioeconomic 
status and ‘avoidable’ hospitalizations with the association between socioeconomic status and non-acute care sensitive 
hospitalizations. And fourth, we examine three age groups (0–25 years old, 26–65 years old, and 66 + years old) separately. 
To our knowledge, we are the first researchers to use this unique dataset to examine the following research questions 
at the population level:

1. What are the independent and joint associations between socio-economic inequalities (operationalized using indi-
vidual-level Census measures of education and income) and hospitalization rates in Canada for children and youth, 
working-age adults, and older adults, controlling for other social factors such as immigrant status and race / ethnicity?

2. Do the associations of socio-economic inequalities with hospitalization across age groups vary if we compare ambu-
latory-care sensitive hospitalizations with non-ambulatory care sensitive hospitalizations?

4  Methods

4.1  Data and design

We accessed the Census-DAD linked data files available in the Prairie Regional Research Data Centre in 2021. We utilized 
the data for 1 year, covering hospitalizations that occurred between April 1, 2006 and March 31, 2007 [18, 72]. The DAD, 
which is maintained by the Canadian Institute for Health Information (CIHI), provides discharge data from all inpatient 
care facilities across Canada, excluding Quebec. It contains approximately 3 million hospitalizations a year, representing 
approximately 2.5 million unique individuals [18]. The DAD contains detailed information on diagnoses (including the 
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‘most responsible diagnosis’), length of stay, interventions, and discharge locations. The DAD includes data from both 
live discharges and deaths.

The long-form Census is a 20% sample of the full population, with coverage estimated at 95–97% in the Provinces and 
93–94% in the Territories. The long-form Census contains detailed demographic information at both the individual and 
the household level including age, sex, marital status, race/ethnicity, Indigenous status, immigration history, as well as 
detailed information on education, income, labour market activities, housing and migration.

The record linkage was conducted by Statistics Canada. The initial matching was done between the DAD and the 
short form census, using three pieces of unique identifying information common to both datasets: date of birth, sex, and 
postal code. Tax files were consulted for missing postal codes. The final dataset, which represents our cohort of interest, 
contains 4.65 million long-form respondents. We use weights provided by Statistics Canada to produce the national-
level estimates. Approximately 5.3% of the long-form respondents were linked to at least one hospitalization over the 
three-year period [18].

Since hospitalization is a relatively rare event, it is difficult to assess the linkage accuracy. While the DAD is generally 
considered to capture most hospitalizations, we know that individuals may have been missing from either or both the 
long and short form Censuses, or their linkage may have been missed. However, coverage analysis assessing the extent 
to which the linked data represent the ‘expected’ health outcomes of the population of interest concludes that approxi-
mately 80% of hospital discharges are captured by the weighted data. A validation study conducted in 2015 concluded 
that the linked file is suitable for research, and that the file is broadly representative of the population of Canada [18].

4.2  Variables

Our dependent variable is any hospitalization in 2006–2007 for any reason other than pregnancy. We excluded preg-
nancy-related hospitalizations because of the differential impact of our independent variables of interest (income and 
education) on fertility rates. We divide hospitalizations into two types, ACSCs and non-ACSCs, using the Freund clas-
sification, as described above [62], to capture population-level hospitalization usage for both types of conditions. For 
individuals who were hospitalized more than once, we count only the first hospitalization. Our linked data include 
approximately 250,000 discharges for the year.

Our independent variables, taken from the long-form Census, include sex, age, marital status, immigrant status, rural/
urban residence, race/ethnicity, income and education. Sex and age are reported for each individual in a Census house-
hold. Marital status is included for those age 25 and above, categorized as married, separated or divorced, widowed, or 
never married. Immigration status is based on the question “Were you born in Canada.” Those who answered no were 
classified as immigrants. Individuals were assigned as living in either an urban or a rural area based on their geographic 
location. In 2006, Statistics Canada defined ‘urban residence’ as living in a Census Metropolitan Area (CMA), a Census 
agglomeration (CA), or an urban area (classified as having at least 1,000 residents and a population density of at least 
400 people per square kilometer) [73]. We use the Census data to control for the effects of race / ethnicity by categorizing 
respondents into three categories: White, Visible Minority, and Indigenous.

Our measure of income is based on total after tax household income (which includes government transfers), as 
reported on the Census long form. We adjusted the income measure for the household size (divided after tax total 
household income by the square root of the number of household members), and then divided it into quartiles. The 
quartiles represent the following income levels: Quartile 1—mean $12,513, 95% confidence interval $12,491–$12,536; 
Quartile 2—mean $28,311, 95% ci: $28,302-$28,320; Quartile 3—mean $44,838, 95% ci: $44,827–$44,849); and Quartile 
4—mean $93,338, 95% ci: $93,078–$93,598.

For adults (over 18 years old), our measure of education is based on the highest level of education completed by the 
individual. For individuals aged 18 and younger, we used the level of education of the household head. Education level 
was divided into roughly four equal groups: less than high school; high school graduate; some post-secondary (including 
college or trade); and a Bachelor’s degree or higher.

We stratify our models by sex to account for the fact that men and women may be hospitalized at different rates for 
different reasons, and to examine the different associations of socioeconomic status with hospitalization by sex [47, 48]. 
Understanding the importance of a life course perspective on health [74], we also divide the respondents into three age 
groups and run the models separately for: children and young adults (ages 0–25); working age adults (26–65) and older 
adults (66 +). This allows us to see if the associations between socioeconomic status and hospitalization vary across the 
three age groups.
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4.3  Statistical analyses

We first calculate age standardized hospitalization rates for both ACSCs and non-ACSCs by sex using the Spiegelman 
direct standardization method, stratified by gender, for each of the socio-demographic variables independently 
[75]. We used the age distribution of the Canadian population in 2006, based on 10-year age groups, with the last 
grouping containing all those aged 90 and above. We used the Fay and Feuer [76] method to calculate confidence 
intervals around the age standardized rates. For each demographic group, we then calculate the percentage of total 
hospitalizations that can be attributed to ACSCs.

We next perform logistic regression analyses, predicting both ACSC and non-ACSC hospitalization including all of 
the socio-demographic variables, for all three age groups, to try to isolate the associations with each of the variables. 
We applied the Census weights to create nationally representative results. All unweighted counts were rounded to 
the nearest 5, and all results were weighted, as per disclosure rules. All of our results were vetted by a committee of 
Statistics Canada Analysts.

5  Results

Weighted results show that the 4.65 million long-form Census respondents represent over 26 million Canadians 
(remembering that Quebec residents are excluded). Table 1 includes the distribution of the independent variables, 
for the sample overall and separately for men and women. The 2006 Canadian population self-identifies as 77% White, 
19% visible minority and 4% Indigenous. Twenty-three percent are immigrants, and 80% live in urban areas. Women 
are slightly less likely than men to have the highest levels of education (some post-secondary of Bachelor’s degree 
and above) and slightly less likely than men to be in the top two income quartiles.

5.1  Hospitalization rates

The age-standardized hospitalization rates (ASHRs) for both ACSCs and non-ACSCs are presented in Table 2 for men 
and Table 3 for women. Across both sexes, we can see that both ACSC hospitalizations and non-ACSC hospitalizations 
are associated with all of the socio-demographic variables.

Examining the association of hospitalization with immigration status, immigrants are significantly less likely than 
non-immigrants to be hospitalized both for ACSCs and non-ACSCs. Area of residence also has an association with 
hospitalization rates. Men who live in rural areas are 29% more likely to be hospitalized for non-ACSCs (4576 versus 
3555 per 100,000) and 169% more likely to be hospitalized for ACSCs (1037 versus 614 per 100,000) than men who 
live in urban areas. Women who live in rural areas are 36% more likely to be hospitalized for non-ACSCs (5296 versus 
3882 per 100,000) and 179% more likely to be hospitalized for ACSCs (1135 versus 634 per 100,000) than women 
who live in urban areas.

The ASHRs for both men and women show that household income is inversely associated with hospitalizations 
for both non-ACSCs and ACSCs. Women and men living in households in the lowest income quartile are 40% and 
30% more likely to be hospitalized for non-ACSCs than those in the highest income quartile, respectively. Women 
and men living in households in the lowest income quartile are over twice as likely to be hospitalized for ACSCs than 
those in the highest income quartile.

The association of education with hospitalization is also inverse, but only statistically significant at the extremes, 
when we compare the lowest and the highest educational groups. Women with less than a high school education 
are 77% more likely to be hospitalized for non-ACSCs than those with a Bachelor’s degree or above and over twice 
as likely to be hospitalized for ACSCs. Men with less than a high school education are 63% more likely to be hospital-
ized for non-ACSCs than those with a Bachelor’s degree or above and 246% more likely to be hospitalized for ACSCs. 
However, there is no difference in hospitalization rates between those with a high school diploma and those with 
some post-secondary education for either men or women.

Tables 2 and 3 thus highlight that the bivariate associations with the socio-demographic variables are consistently 
stronger for hospitalization for ACSCs than for non-ACSCs. Additionally, the association with the socio-demographic 
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variables is somewhat stronger for women than for men with the exception of the association between income and 
education and ACSCs, which is stronger for men.

Tables 2 and 3 also contain data on the percent of all hospitalizations that are attributable to ACSCs (the final column 
of each table). Overall, 15.01% of all hospitalizations for women and 15.88% of all hospitalizations for men are attribut-
able to ACSCs. However, this percentage varies greatly by social group. For example, 17.65% of hospitalizations for rural 
women and 18.47% of hospitalizations for rural men are attributable to ACSCs.

This figures again show an inverse relationship between income and hospitalization. A higher percentage of hospi-
talizations for those in the lowest income quartile and are due to ACSCs than for those in the highest income quartile 
for both women (there is a 5.39% difference between lowest and highest quartile) and men (there is a 7.06% difference 
between lowest and highest quartile). There is also a relationship between education and hospitalization for ACSCs, 
which is most evident when we compare those in the lowest versus the highest educational categories.

5.2  Multivariate regression models

Tables 4 and 5 include the results from the multivariate models. Table 4 summarizes the results predicting hospitalization 
for non-ACSCs and Table 5 summarizes the results for ACSCs, separately for men and women across the three age groups. 
These models are adjusted for race/ethnicity, and are presented separately for the three age groups: children and youth 
(0–25 years old); working age adults (26–65 years old); and older adults (66 + years old).

Starting with Table 4, we note that in the multivariate models the associations with all of the socio-demographic vari-
ables remain significant for both men and women. These results indicate that multiple socio-demographic factors are 

Table 1  Distribution of 
Independent Variables from 
long-form Census, weighted 
and rounded

Indigenous includes First Nations, Inuit, and Metis

Variable Mean or proportion and (95% Confidence interval)

Overall Men Women

Age 38.08 (38.06–38.10) 37.27 (37.24–37.30) 38.86 (38.83–38.89)
Race/ethnicity
 White 77.21 (77.17–77.25) 77.42(77.36–77.48) 77.01 (76.95–77.07)
 Visible minority 18.55 (18.51–18.59) 18.36 (18.31–18.42) 18.73 (18.67–18.79)
 Indigenous 4.24 (4.22–4.26) 4.21 (4.19–4.24) 4.27 (4.24–4.29)

Immigration status
 Born in Canada 76.59 (76.55–76.64) 77.18 (77.12–77.24) 76.03 (75.97–76.09)
 Immigrant 23.41 (23.34–23.47) 22.82 (22.76–22.88) 23.97 (23.91–24.03)

Education
 Less than high school 21.41 (21.36–21.45) 21.68 (21.62–21.74) 21.15 (21.09–21.21)
 High school graduate 25.87 (25.83–25.92) 24.92 (24.86–24.98) 26.79 (26.72–26.85)
 Some post-secondary 32.68 (32.64–32.73) 33.25 (33.18–33.32) 32.14 (32.07–32.21)
 Bachelor’s degree and above 19.99 (19.95–20.03) 20.10 (20.04–20.16) 19.88 (19.82–19.94)

Income Quartile
 Quartile 1 22.31 (22.26–22.35) 20.86 (20.80–20.92) 23.69 (23.63–23.75)
 Quartile 2 25.49 (25.44–25.53) 25.15 (25.09–25.21) 25.81 (25.75–25.88)
 Quartile 3 26.09 (26.04–26.13) 26.70 (26.63–26.76) 25.50 (25.44–25.56)
 Quartile 4 26.12 (26.07–26.16) 27.29 (27.22–27.35) 24.99 (24.93–25.05)

Marital Status
 Married 42.74 (42.69–42.79) 43.60 (43.53–43.68) 41.91 (41.84–41.98)
 Separated or divorced 8.55 (8.52–8.57) 7.40 (7.36–7.44) 9.65 (9.61–9.69)
 Widowed 4.55 (4.53–4.57) 1.77(1.75–1.79) 7.22(7.18–7.26)
 Never Married 44.16 (44.11–44.21) 47.22 (47.15–47.30) 41.22 (41.15–41.29)

Residence
 Rural 19.46 (19.41–19.50) 20.10 (20.04–20.16) 18.83 (18.78–18.89)
 Urban 80.54 (80.50–80.59) 79.90 (79.84–79.96) 81.17 (81.11–81.22)
 Weighted, rounded N 22,544,870 11,065,530 11,479,340
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associated with hospitalization for non-ACSCs (the majority of hospitalizations) in Canada, net of each other, for both 
men and women. The inverse association with income is clear for all groups except for males under the age of 26 and 
working age women aged 26–65 (where the inverse association is only significant when we compare the lowest and 
the highest quartiles). As we saw in the age standardized hospitalization rates, for most groups, the likelihood of being 
hospitalized decreases as income quartile rises, even when controlling for other variables.

Table 2  Age-standardized 
ambulatory care 
hospitalization rates for MEN, 
Non- ACSC and ACSC per 
100,000 population (2006 
Census-Discharge Abstract 
Database study cohort, 
Canada excluding Quebec, 
one year hospitalization 
data for 2006–2007) Age 
standardized using age 
distribution, by sex, from 2006 
Census (10-year age groups). 
Source: Linked 2006 Census- 
2006/2007 Discharge Abstract 
Database

Age-standardized rate and (95% confidence interval) shown
a All group differences are statistically significant at p < 0.001
b Difference between Less than High School and Bachelors or above statistically significant at p < 0.001

MEN Overall Non-ACSC ACSC % ACSC

Overall 4522 (4494–4550) 3804 (3778 –3830) 718 (707–729) 15.88
Income  Quartilea

 Quartile 1 5491(5426–5556) 4419 (4361–4477) 1072 (1044–1100) 19.52
 Quartile 2 4655 (4601–4709) 3890 (3841–3939) 766 (744–788) 16.46
 Quartile 3 4296 (4241–4351) 3689 (3638–3740) 607 (586–628) 14.13
 Quartile 4 3852 (3800–3904) 3372 (3323–3420) 480 (461–499) 12.46

Educationb

 Less than high school 5495 (5436–5554) 4490 (4437–4543) 1005 (980–1030) 18.29
 High school graduate 4388 (4327–4449) 3728 (3672–3784) 659 (635–683) 15.02
 Some post-secondary 4505 (4456–4553) 3819 (3774–3864) 686 (667–705) 15.23
 Bachelor’s degree or above 3160 (3106–3214) 2752 (2701–2803) 408 (389–427) 12.91

Residencea

 Rural 5614 (5552–5676) 4576 (4520–4632) 1037 (1010–1064) 18.47
 Urban 4168 (4137–4199) 3555 (3526–3584) 614 (602–626) 14.73

Immigration  statusa

 Immigrant 3276 (3232–3320) 2821 (2780–2862) 456 (439–473) 13.92
 Born in Canada 4901 (4867–4935) 4105 (4074–4136) 796 (782–810) 16.24

Table 3  Age-standardized 
ambulatory care 
hospitalization rates for 
women, Non-ACSC and ACSC 
per 100,000 population (2006 
Census-Discharge Abstract 
Database study cohort, 
Canada excluding Quebec, 1 
year hospitalization data for 
2006–2007) Age standardized 
using age distribution, by sex, 
from 2006 Census (10-year 
age groups). Source: Linked 
2006 Census- 2006/2007 
Discharge Abstract Database

Age-standardized rate and (95% confidence interval) shown
a All group differences are statistically significant at p < .0.001
b Difference between Less than High School and Bachelors or above statistically significant at p < 0.001

WOMEN Overall Non-ACSC ACSC % ACSC

Overall 4996 (4966–5025) 4246 (4219–4273) 750 (739–761) 15.01
Income  Quartilea

 Quartile 1 6134 (6073–6195) 5075 (5019–5131) 1059 (1034–1084) 17.26
 Quartile 2 5038 (4982–5094) 4284 (4232–4336) 753 (731–775) 14.95
 Quartile 3 4587 (4528–4646) 3950 (3895–4005) 637 (614–660) 13.89
 Quartile 4 4112 (4054–4170) 3625 (3571–3679) 488 (466–510) 11.87

Educationb

 Less than high school 6335 (6271–6399) 5260 (5202–5318) 1075 (1049–1101) 16.97
 High school graduate 4884 (4826–4942) 4195 (4142–4248) 690 (668–712) 14.13
 Some post-secondary 4890 (4836–4943) 4211 (4162–4260) 678 (657–699) 13.87
 Bachelor’s degree and above 3454 (3393–3515) 2978 (2922–3034) 476 (451–501) 13.78

Residencea

 Rural 6430 (6360–6500) 5296 (5232–5360) 1135 (1105–1165) 17.65
 Urban 4515 (4484–4546) 3882 (3853–3911) 634 (622–646) 14.04

Immigration  Statusa

 Immigrant 3552 (3505–3599) 3077 (3034–3120) 475 (457–493) 13.37
 Born in Canada 5388 (5353–5423) 4557 (4524–4590) 831 (817–845) 15.42
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The association with education is inverse for men, with each education level below Bachelor’s degree being less likely 
to be hospitalized for non-ACSCs, controlling for other variables, across all the age groups. However, the association of 
education with hospitalization for women shifts a bit once we control for the other socio-demographic variables. While 
there is still an association across all levels of education for females under 26, for older women (age 26 and above) the 
association is strongest at the extremes.

Table 5 shows that multiple social factors are also associated with hospitalization for ACSCs for both men and women 
across the three age groups. The inverse association with income is clear for both sexes across all age groups, with the 
likelihood of being hospitalized for ACSCs decreasing as income quartile rises. These associations are particularly striking 
for adults between 26 and 65, with men and women in the lowest income quartile over twice as likely to be hospitalized 
for ACSCs than men and women in the highest income quartile, even controlling for all the other sociodemographic 
variables. The association with income is stronger for the ACSC hospitalizations than for the non-ACSC hospitalizations, 
and strongest for the population aged 26–65.

Table 4  Logistic Regression models, Likelihood of hospitalization for Non-ACSC, by sex and age group (2006 Census-Discharge Abstract 
Database study cohort, Canada excluding Quebec, one year hospitalization data for 2006–2007)

Odds ratios and (95% confidence interval) shown; N’s are weighted and rounded; models control for race/ethnicity

*Significant at 0.01

No. Age group one (0–25 years) Age group two (26–65 years) Age group three (66 + years)

Men
3,859,285

Women
3,726,980

Men
6,003,085

Women
6,277,740

Men
1,203,160

Women
1,474,620

Age 0.955*
(0.952-.959)

1.071*
(1.069–1.075)

1.051*
(1.050–1.053)

0.958*
(0.957–0.959)

1.039*
(1.037–1.041)

1.035*
(1.033–1.037)

Immigration Status
 Born in Canada
 Immigrant

1.591*
(1.453–1.741)
Reference

1.125*
(1.066–1.187)
Reference

1.207*
(1.164–1.251)
Reference

1.181*
(1.149–1.213)
Reference

1.103*
(1.068–1.140)
Reference

1.148*
(1.112–1.185)
Reference

Education
 Less than high school 1.381*

(1.310–1.457)
1.689*
(1.618–1.762)

1.431*
(1.374–1.490)

1.114*
(1.083–1.145)

1.142*
(1.089–1.199)

1.068*
(1.006–1.134)

 High school graduate 1.160*
(1.098–1.227)

1.329*
(1.271–1.390)

1.260*
(1.212–1.310)

.891*
(.870-.913)

1.106*
(1.048–1.166)

1.012
(.9515–1.076)

 Some post-secondary
 Bachelor’s Degree and above

1.090*
(1.032–1.151)
Reference

1.421*
(1.356–1.489)
Reference

1.302*
(1.257–1.350)
Reference

.945*
(.924-.966)
Reference

1.092*
(1.040–1.166)
Reference

.989
(.930–1.052)
Reference

Income Quartile
 Quartile 1 1.050

(.991–1.111)
1.885*
(1.801–1.974)

1.421*
(1.372–1.471)

1.196*
(1.167–1.227)

1.137*
(1.083–1.193)

1.159*
(1.103–1.218)

 Quartile 2 0.949
(0.896–1.005)

1.563*
(1.489–1.640)

1.145*
(1.107–1.184)

0.978
(0.955–1.002)

1.113*
(1.067–1.162)

1.118*
(1.066–1.172)

 Quartile 3
 Quartile 4

0.958
(0.904–1.016)
Reference

1.326*
(1.261–1.394)
Reference

1.094*
(1.059–1.129)
Reference

0.960*
(0.938–0.982)
Reference

1.069*
(1.022–1.118)
Reference

1.060*
(1.008–1.116)
Reference

Residence
 Rural
 Urban

1.225*
(1.17–1.281)
Reference

1.258*
(1.217–1.300)
Reference

1.071*
(1.042–1.101)
Reference

1.084*
(1.062–1.107)
Reference

1.051*
(1.017–1.086)
Reference

1.067*
(1.031–1.104)
Reference

Marital Status
 Separated or divorced 1.070*

(1.035–1.106)
0.771*
(0.751–0.791)

0.991
(0.941–1.043)

1.104*
(1.049–1.163)

 Widowed 1.069
(.971–1.178)

1.216*
(1.157–1.279)

1.047*
(1.004–1.091)

1.074*
(1.040–1.109)

 Never Married
 Married

1.026
(0.9937–1.060)
Reference

0.506*
(0.493–0.518)
Reference

0.876*
(0.821–0.935)
Reference

0.850*
(0.793–0.912)
Reference
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The association of education with ACSC hospitalizations for children and youth is only significant at the extremes; 
those coming from households with less than high school education are 27% more likely to be hospitalized for ACSCs 
than those coming from households with a Bachelor’s or above. The association of education with hospitalization 
is strongest for working age men and women, and is stronger for ACSC hospitalizations than for non-ACSCs for all 
adults. Working age men and women with less than a high school education are over twice as likely to be hospitalized 
for ACSCs than those with a Bachelor’s or above, controlling for other sociodemographic variables.

Briefly examining the association of hospitalization with the other variables in the models, we note that the asso-
ciation with immigration status is consistent across all groups, with non-immigrants being more likely to be hospital-
ized for both ACSCs and non-ACSCs than immigrants, but these associations are reduced as we move into the older 
age groups. Similarly, the association of living in a rural residence with hospitalization is consistent for men and for 
women, with those living in rural areas more likely to be hospitalized than their urban counterparts. This associa-
tion is also reduced across the age groups except for women over 65 and hospitalization for ACSCs. Older women 

Table 5  Logistic Regression models, Likelihood of hospitalization for ACSC, by sex and age group (2006 Census-Discharge Abstract Data-
base study cohort, Canada excluding Quebec, 1 year hospitalization data for 2006–2007)

Odds ratios and (95% confidence interval) shown; N’s are weighted and rounded; models control for race/ethnicity

*significant at 0.01

No. Age group one (0–25 years) Age group two (26–65 years) Age group three (66 + years)

Men
3,859,285

Women
3,726,980

Men
6,003,085

Women
6,277,740

Men
1,203,160

Women
1,474,620

Age 0.888*
(0.882–0.895)

0.920*
(0.913–0.926)

1.052*
(1.049–1.056)

1.035*
(1.032–1.038)

1.070*
(1.066–1.075)

1.070*
(1.066–1.074)

Immigration status
 Born in Canada
 Immigrant

1.992*
(1.553–2.554)
Reference

1.875*
(1.482–2.372)
Reference

1.264*
(1.148–1.392)
Reference

1.499*
(1.344–1.672)
Reference

1.152*
(1.074–1.237)
Reference

1.144*
(1.07–1.222)
Reference

Education
 Less than high school 1.265*

(1.144–1.398)
1.274*
(1.149–1.413)

2.065*
1.854–2.300)

2.140*
(1.904–2.404)

1.434*
(1.280–1.606)

1.427*
(1.242–1.640)

 High school graduate .9778
(.8774–1.090)

1.050
(.941–1.172)

1.632*
(1.462–1.822)

1.464*
(1.305–1.642)

1.234*
(1.089–1.398)

1.215*
(1.053–1.401)

 Some post-secondary
 Bachelor’s Degree and above

1.052
(0.954–1.160)
Reference

1.022
(0.918–1.138)
Reference

1.627*
(1.468–1.803)
Reference

1.522*
(1.365–1.697)
Reference

1.242*
(1.106–1.392)
Reference

1.136
(.984–1.311)
Reference

Income Quartile
 Quartile 1 1.668*

(1.471–1.89)
1.646*
(1.441–1.880)

2.090*
(1.913–2.285)

2.033*
(1.841–2.246)

1.463*
(1.312–1.632)

1.446*
(1.295–1.615)

 Quartile 2 1.296*
(1.138–1.477)

1.371*
(1.197–1.571)

1.584*
(1.449–1.731)

1.450*
(1.314–1.600)

1.302*
(1.177–1.440)

1.2884*
(1.157–1.435)

 Quartile 3
 Quartile 4

1.310*
(1.148–1.363)
Reference

1.177*
(1.022–1.355)
Reference

1.204*
(1.101–1.317)
Reference

1.281*
(1.161–1.412)
Reference

1.140*
(1.023–1.270)
Reference

1.139*
(1.014–1.280)
Reference

Residence
 Rural
 Urban

1.251*
(1.148–1.363)
Reference

1.216*
(1.112–1.330)
Reference

1.255*
(1.176–1.340)
Reference

1.288*
(1.203–1.379)
Reference

1.077*
(1.004–1.155)
Reference

1.311*
(1.227–1.400)
Reference

Marital Status (ref. Married)
 Separated or divorced 1.227*

(1.131–1.332)
1.220*
(1.125–1.324)

1.049
(.939–1.171)

1.039
(.929–1.162)

 Widowed 1.241*
(1.012–1.522)

1.266*
(1.112–1.332)

1.082
(0.996–1.175)

1.086*
(1.016–1.160)

 Never married
 Married

1.221*
(1.133–1.315)
Reference

1.226*
(1.128–1.332)
Reference

0.991
(0.868–1.131)
Reference

1.124
(0.985–1.283)
Reference
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living in rural areas are 30% more likely to be hospitalized for ACSCs than their urban counterparts, controlling for 
all other variables.

The association of marital status with hospitalization, which was only examined for those above age 25, is not consist-
ent either across age group or across type of hospitalization. Focusing on working age adults, both men and women who 
are married are less likely to be hospitalized for ACSCs than those who are not married. However, never married women 
are half as likely as married women to be hospitalized for non ACSCs.

6  Discussion

With access to a unique linked dataset, combining Census data with health care administration data, we are able to take 
a detailed look at the socio-economic and demographic factors which are associated with hospitalization rates in Canada 
in the mid-2000s. We are further able to examine the differential independent and joint associations of these factors with 
hospitalization for ACSCs and non-ACSCs across three broad age groups, allowing us to speculate about the potential 
pathways through which these associations may operate.

We divide our discussion into three sections. The first two sections follow from our research questions. First we pro-
vide an overview of the independent and joint associations of socio-economic inequality with hospitalization rates in 
Canada across the age groups, controlling for other social factors such as immigrant status, marital status, residence, 
and race/ethnicity. Next, we analyze whether the association of socio-economic inequality with hospitalization varies 
when we compare ambulatory-care sensitive hospitalizations with non-ambulatory care sensitive hospitalizations. In 
the third section of our discussion, we summarize our findings regarding the association of hospitalization with other 
socio-demographic variables such as immigrant status, marital status, and rural residence for men and women.

6.1  Socio‑economic inequality

Socio-economic inequality is strongly associated with hospitalization in Canada across all age groups. People from lower-
income households and people with less education are more likely to be hospitalized, even when we control for other 
demographic factors known to be associated with hospitalization such as race/ethnicity, immigrant status, marital status, 
and rural residence. The association of income with hospitalizations for ACSCs is strikingly similar for women and men 
in all three age groups, with those from households in the lowest income quartile being more likely to be hospitalized 
for ACSCs than those from households in the highest income quartile. The association of income with hospitalization is 
less consistent for hospitalizations for non-ACSCs, and in fact there is no association between income and the likelihood 
of being hospitalized for non-ACSCs for males under age 26.

The association with education is also clearest for hospitalizations for ACSCs, and for adults. The association of educa-
tion with hospitalization for non ACSCs for women is apparent at the extremes, but differences in hospitalization rates 
between the middle two education categories (high school graduate and some postsecondary) and those with at least 
a Bachelor’s are inconsistent.

The association of education and income with hospitalization that we saw in the bivariate age-standardized hospitali-
zation rates is still present in the multivariate models. Recent work using linked survey and Canada Revenue data which 
examined the joint effects of education and income on self-rated health and physical and mental illness concluded that a 
proportion of the association between education and self-reported health outcomes was attributed to income [77]. Our 
results suggest education and income have independent associations with hospitalization. However, we do note that 
overall the more consistent and the stronger associations between income and hospitalization compared to education 
and hospitalization may suggest that the effects of social class on health care utilization in Canada may be more related 
to access to material resources, rather than knowledge or health literacy [78, 79].

6.2  ACSC versus non‑ACSC hospitalizations

The association with socio-economic status is stronger for ACSC hospitalizations than for non-ACSC hospitalizations, 
both in the bivariate models (age-standardized rates) and in the multivariate models. To interpret this result, we consider 
what each type of hospitalization might represent. Hospitalization for non-ACSCs may reflect health and overall wellness 
or propensity to disease, while hospitalization for ACSCs may reflect access to primary and preventative health care [56, 
60]. ACSC hospitalizations are considered ‘avoidable’ because the conditions leading to these hospitalizations can be 
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treated and/or managed in the community. The stronger effects of socio-economic inequality on ACSC hospitalizations 
therefore suggests that socio-economic inequality may have a stronger effect on access to community-based health 
care than it does on propensity to disease.

This finding leads us to consult the research on barriers to access to primary care [80]. There are barriers that occur 
before accessing care (such as the local availability of primary care, time, transportation, costs) and then during access-
ing care (such as the care not being coordinated, not being well explained, language barriers) and then after accessing 
care (such as obtaining medication, adhering to medication, attending follow-up appointments) [81]. Almost all of this 
research concludes that vulnerable groups, including those with low income and low levels of education, face more 
barriers to care [82].

Inequalities in accessing primary care are well documented in Canada, too, despite the existence of universal health 
care [83–85]. A recent study in British Columbia found that access to primary care in British Columbia varied by neigh-
bourhood SES (measured using income quintile) and that inequalities in access had actually increased from 1999 to 
2018 [86]. Improving access to primary care requires interventions that address barriers at both the provider and the 
patient level [83].

6.3  Other socio‑demographic variables

Overall, the associations between the socio-demographic variables and hospitalization are remarkably similar for men 
and women. Non-immigrants are approximately 16% more likely than immigrants to be hospitalized for non-ACSCs 
and approximately 30% more likely than immigrants to be hospitalized for ACSCs, net of all other variables. Men living 
in rural areas are 9% more likely than men living in urban areas to be hospitalized for non-ACSCs and 17% more likely 
to be hospitalized for ACSCs. Women living in rural areas are 25% more likely to be hospitalized for ACSCs than women 
living in urban areas. On the whole, marriage appears to be protective against hospitalization. However, there are some 
exceptions to this pattern. Never married women between the ages of 26 and 65 are less likely than married women to 
be hospitalized, net of other socioeconomic variables.

These findings mirror many of the findings in previous literature on social disparities in health in Canada [87], including 
research on sex differences in rural/urban discrepancies [51, 85], on the ‘healthy immigrant effect [2, 56]”, and on the generally 
positive association between marriage and health, but mixed findings on the relationship between marriage and health for 
women [49, 50].

As noted in the background section of the paper, much of this previous research on socio-economic disparities in health care 
utilization in Canada has utilized area-level measures. While there have been attempts to examine multiple social determinants 
of health at the area-level by using aggregated Census data to construct ‘Deprivation Indices’ which include both material and 
social variable (for example the Pampalon index [88], which includes the percent low income households and the percent of 
adults with less than a high school education in a given area), most of this research does not isolate the effects of either the 
socio-economic or the demographic variables. Marginalized groups are often marginalized in more than one aspect of their 
lives. By accounting for a variety of sociodemographic disparities, we are able to isolate the effects of each. Isolating these effects 
may help us better understand the mechanisms through which marginalization is linked to health care utilization in Canada.

6.4  Limitations

We acknowledge that the data used in the study are 15 years old. However, other research has shown that health inequi-
ties in Canada have not changed over time using area-based measures. Therefore we suspect that our results, although 
based on historic data, are likely to reflect current health inequities. Statistics Canada has plans to link more recent Census 
data with more recent hospital discharge data [89]. We hope to be able to repeat these analyses with more recent data 
as soon as it becomes available, and examine whether socio-economic inequalities in hospitalization have changed 
over time.

We note that the DAD data does not include data from Quebec, and also note that there are some inter-provincial 
variations in coverage. For example, DAD does not contain day surgery data from the provinces of Nova Scotia, Prince 
Edward Island, Ontario, and Alberta. Therefore,our data include hospitalizations for day surgery in all provinces except 
Nova Scotia, Prince Edward Island, Ontario and Alberta [90].

We also acknowledge that by only examining hospital discharge data, we are not capturing the prevalence of disease, 
or health care utilization more generally. We recognize that the list of ACSCs contains many conditions, and that we do 
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not have any measures of pre-existing diagnoses, health care utilization before hospitalization, or health behaviours of 
individuals.

It is also important to note who might be missing from our linked data. The DAD does not contain information on 
day surgeries, psychiatric services, or emergency room visits that did not result in hospitalization. We must also remain 
aware of those who may have been mis-matched or missing through poor linkage. Linkage rates were not as good for 
younger people and for those living in the Territories. Overall, though, the linking process was robust, capturing over 
80% of expected hospitalizations [18].

7  Conclusion

We examined the association between various socio-demographic factors and hospitalization in Canada across three 
broad age groups. We conclude that socio-economic disparities in ASHRs existed in the 2000s, and that education and 
income both have strong independent associations with the likelihood of hospitalization. Income appears to have a 
stronger association than education with hospitalizations—a relationship that persists when other socio-demographic 
factors are considered. These associations are stronger for working age adults than for older adults, suggesting that the 
Canadian public pension system for seniors may have an impact on reducing health inequalities for those over 65 [91]. 
These associations are also stronger for hospitalization for ACSCs than for non-ACSCs, suggesting that both education 
and income may both be related to access to primary care. The mechanisms through which education and income may 
affect access to primary care are many and varied. Thus, efforts to improve access to primary care should operate at 
several levels.

Improving access may require instituting changes directly in the health care system such as building more primacy care facili-
ties in certain areas, extending opening hours, and allowing health care providers to spend more time with individual patients. It 
may also involve thinking more broadly about the barriers faced by those with lower income and lower education who attempt 
to access care such as transportation, language, time (being able to take time off work to access care for example), and health 
literacy (knowing how to take medications, for example).

We also wish to re-emphasize the importance of collecting individual-level data on socio-demographic characteristics 
alongside administrative health data. We encourage all of the agencies collecting health data to also include data on socio-
demographic variables, especially income, education, immigration status, and race/ethnicity. Such data will be invaluable in 
understanding the social positioning of those who are currently accessing care, and in tracking change over time.

We would also like to encourage our data stewards (Statistics Canada and CIHI) to consider making more recent Census-DAD 
linked datasets available to researchers. The call for the provision of more socio-demographic data linked to data on health 
care utilization cannot be ignored. We cannot measure what we do not count, and we cannot address inequities in health care 
without first measuring what needs to be changed.
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