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Executive summary

Hospitalizations related to ambulatory care sensitive
conditions (ACSC) represent an indirect measure of access to
primary care and the capacity of the system to manage chronic
conditions such as diabetes, congestive heart failure, chronic
obstructive pulmonary disease (COPD) and asthma. ACSC-
related hospitalizations are commonly referred to as avoidable
hospitalizations and thus a measure of the performance of
the primary care system. There is limited evidence linking the
availability of primary care and ACSC-related hospitalizations.
There is, however, growing evidence regarding the role of
patient characteristics, such as socioeconomic status, that
may place individuals at higher risk for such a hospitalization.

This study represents the first national level assessment
of a broad range of factors associated with ACSC-related
hospitalizations. The unique feature of this study is the
focus on those individuals most at risk — that is, those with
at least one ACS condition. The study is based on the linked
health survey and hospital data that provide comprehensive
information regarding patient characteristics, their access to
primary care and whether or not they experienced an ACSC
related hospitalization. Understanding the role of these
factors may shed light on how primary care services may
reduce the risk of these “avoidable” hospital admissions.

Key Findings

e Overall, individuals who experience an ACSC related
hospitalization represent only 0.4% of Canadians under
the age of 75, but represent 6% of all hospitalized
individuals and use nearly 11% of all hospital days.

e Over half of those with an ACSC-related hospitalization
were aged 60 or older, compared with less than half
among those hospitalized for other reasons, and one in
four among those not admitted to hospital.

e Results of age/sex adjusted descriptive statistics indicate
that those who had an ACSC-related hospitalization...
> reported poorer health across several measures
and were more likely to have comorbidities;
> were more likely to be in the lowest household
income quintile;
> were more likely to be daily or former smokers.

e Contrary to expectations, individuals who had an ACSC
related hospitalizations were also more likely to be users
of primary and specialist care services and more likely to
have a regular medical doctor.

e Results of multivariate analyses in which all relevant
factors are considered simultaneously indicated that
older age (60+years), poor health status, smoking and
having an at least one hospitalizations in the previous
year increased the odds experiencing an ACSC related
admissions for both men and women. Low income and
being separated and divorced increased the odds of an
ACSC-related admission for men; being underweight
significantly increased the odds for women.

e Finally, the report also provides “risk profiles” that
highlight the characteristics of individuals at low and
high risk of an ACSC-related hospitalization.
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Introduction

Hospital admissions for ambulatory care sensitive conditions
(ACSQ) such as diabetes, heart disease and respiratory
conditions may be indicators of problems with access to
primary care. These are conditions for which there is a
theoretical relationship between the risk of hospitalization and
lack of ambulatory or primary care.'? It is commonly thought
that timely and effective primary care can prevent the onset of
complications, reduce the risk of acute episodes, and prevent
hospitalizations>*  Thus, ACSC- related hospitalizations
are commonly referred to as avoidable hospitalizations. In
Canada, as in other countries, ACSC-related hospitalizations
are an indirect measure of access to primary care and the
capacity of the system to manage these conditions.®

While chronic disease management and ACSC-related
hospitalizations are theoretically linked, the evidence for this
association is limited. Much of the data are based on ecological
studies of the relationship between service availability (for
example, number of primary care practitioners) and ACSC-
related hospitalizations. Moreover, the results of this research
are mixed: some studies show no association,®” and others,
the expected negative association, with lower admission rates
in areas with more physicians.®?

Evidence about the effect of the type of primary care and
patient experiences is also limited. Lower rates of ACSC-
related admissions, for example, have been found among
Medicare enrolees in managed care programs versus fee-
for-service, and in areas with community health centres
and rural health clinics.”® A study of patients in an Italian
hospital identified a negative relationship between the use of
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services, satisfaction with primary care, and the likelihood of
experiencing an ACSC-related hospitalization.'

The role of patient characteristics in ACSC-related
admissions has also been examined. Males and older people
have been shown to be more likely than females and younger
people to experience such admissions.>'* Not surprisingly,
ACSC-related hospitalizations are more prevalent among
people with poorer health and co-morbidities''* and among
individuals in low-income areas.’>'®'” However, much of this
information is derived from administrative data, and therefore,
limits the patient characteristics that can be assessed. The
few studies that have considered a more comprehensive
set of patient factors have often been based on surveys of
small samples of patients conducted in a single institution or
geographic area, thereby compromising the generalizability
of the results.

This analysis, by contrast, uses a population-based
approach to study a broad set of factors associated with ACSC-
related hospitalizations. The unique feature of this study is
the nationally representative sample of people most at risk—
those with at least one ACSC (asthma, diabetes, emphysema/
COPD, epilepsy, heart disease or high blood pressure). The
study uses health survey data linked to hospital administrative
data. The linked dataset provides a unique opportunity to
consider a comprehensive set of characteristics of people
who have been admitted to hospital: socio-economic, health
status and lifestyle factors, and importantly, their access to
primary care. Understanding the role of these factors may
shed light on how primary care services may reduce the risk of
these “avoidable” hospital admissions.
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Data sources

Canadian Community Health Survey

Data from the 2000/2001 Canadian Community Health Survey (CCHS) (cycle 1.1) were linked to the Hospital Morbidity
Database (HMDB) (2000/2001 to 2004/2005). The CCHS collects cross-sectional information about the health and health care
use of Canadians. The survey covers the non-institutionalized household population aged 12 or older in all provinces and
territories, except members of the regular Canadian Forces and residents of Indian reserves, Canadian Forces bases (military
and civilian) and some remote areas. A description of the methodology has been previously reported.’® The overall response
rate in 2000/2001 was 85%; the total sample numbered 131,535. Insufficient information was available in the hospital data
for Quebec residents’ records to be linked (see Hospitalization data); therefore, the 22,667 (17%) CCHS respondents in
Quebec were dropped from this analysis. Of the 108,868 respondents who remained, 90,450 had given permission for their
survey data to be linked to administrative data. Check-digit algorithms were used to verify the plausibility of the health
numbers they provided; 72,363 provided a plausible health number required for data linkage.

Hospitalization Data

Statistics Canada’s Hospital Person-Oriented Information Database (HPOI) is a person-level dataset derived from discharge
records of inpatients in most of the acute care hospitals and some psychiatric, chronic and rehabilitation hospitals.” The
discharge records contain demographic (gender, date of birth, postal code), administrative (health number, admission and
separation dates) and clinical information derived from the the Hospital Morbidity Database (HMDB) maintained by the
Canadian Institute for Health Information.?® During data processing at Statistics Canada, about 3% of HMDB records for
patients aged 12 or older were excluded because of missing or invalid health numbers. The HPOI represents approximately
3.4 million inpatient acute care admissions each year.

Linking health survey and hospital data

The survey and administrative data were linked at the individual level using probabilistic linkage methodology. Unique
identifying information including health number, postal code, date of birth and age were used in the linkage. Linkage
was conducted only for CCHS respondents living outside Quebec who provided consent to link their survey data to other
sources of health information. The linkage was conducted by Statistics Canada. Additional information about the process is
provided elsewhere.?" A recently published evaluation of the linkage between the CCHS and HPOI reported high coverage
for the population younger than age 75.%

Health Analysis Division Working Paper Series
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Methodology

Sample

The study sample consists of CCHS respondents aged 12 to 74 (excluding Quebec residents) who gave permission to have
their survey data linked to the HMDB and who indicated that they have been diagnosed with at least one of the following
ACS conditions: asthma, emphysema/ chronic obstructive pulmonary disorder (COPD), diabetes, epilepsy, heart disease or
high blood pressure (n=16,931; N=2.75 million). CCHS interviews were conducted from September 1, 2000 to November
3,2001. Starting from the date of the CCHS interview, linked hospital records were searched prospectively for four years
(1,462 days) for each respondent. Individuals were then “followed” over time in the linked hospital administrative data to
determine if they experienced one of the following events: at least one ACSC-related hospitalization admission (n=840); at
least one other type of hospitalization (n=4,149); or no hospitalization (n=11,942). Censoring before the end of the four-year
period to account for events such as death or moving out of the province was not possible because information about these
events was not available or incomplete.

ACSC-related hospitalizations were defined as acute care inpatient hospital admissions forangina, asthma, COPD, diabetes,
grand mal status and other epileptic convulsions, heart failure and pulmonary edema and hypertension. 1CD9/10 codes
listed as the “most responsible” diagnosis were used to identify ACSC-related admissions in accordance with methodology
developed by the Canadian Institute for Health Information (see Appendix A).

Analytical techniques

Descriptive analyses were conducted to estimate the prevalence of various demographic, socio-economic, health status
and health care use indicators using the SAS software (version 9.1). Prevalence estimates were adjusted to the nationally
representative sample of individuals aged 12 to 74 with an ACS condition, as defined in the 2000/2001 CCHS. Bivariate
logistic regressions (weighted; adjusted for age and sex) were conducted to identify factors significantly associated with
experiencing at least one ACSC-related hospitalization in the four-year period following the survey. Separate analyses
were conducted to compare individuals with an ACSC-related hospitalization to: 1) those who experienced at least one
other type of hospitalization; and 2) those with no hospitalizations. (Results are provided in the Appendix Tables B and C).
Gender-specific multivariate logistic regression analyses were conducted to consider the full range of patient and primary
care factors associated with ACSC-related hospitalizations. Only factors that were significant in the bivariate analyses were
selected. The stepwise technique was applied to ensure selection of a parsimonious list of factors. The multivariate analyses
were conducted using SAS-callable Sudaan (version 9.1.3).

The bootstrap technique was applied to all analyses to account for the complex survey design and to estimate variance
and confidence intervals. Survey weights were specifically produced by Statistics Canada for the linked file to adjust for
non-response to the CCHS and for the exclusion of records of respondents who did not provide plausible health numbers or
give permission for linkage to administrative data. These weights were applied to the analysis file. The weighted data were
representative of the Canadian household population residing outside Quebec.

Independent variables

A comprehensive set of patient characteristics was considered to assess the association with ACSC-related hospitalizations.
Variables were derived from the CCHS survey data and grouped in the following categories: demographic (age, sex, rural/
urban status, race), socio-economic status (household income, education, family/marital status, immigration status), health
status (self-reported health, disability level, presence of co-morbidities, self-reported daily stress, impact of health problems,
pain), health behaviours/risk factors (smoking status, body mass index (BMI), physical activity index, fruit and vegetable
consumption, community belonging), and access to health care services (access to regular medical doctor, use of family
physician and specialist services, hospitalization, unmet healthcare needs) (see Appendix Table A for complete list of
variables).

Statistics Canada, catalogue no. 82-622-X, no. 007, June 2011 Health Analysis Division Working Paper Series
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Findings

Rate of ACSC-related hospitalizations
among “at risk” individuals

An estimated 4.2 million Canadians aged 12 to 74 have been
diagnosed with at least one ACSC. Among this population,
46% reported having been diagnosed with high blood
pressure, 43% heart disease, 36% diabetes, 30% asthma, and
16% COPD.

Among this “at risk” group, 161,000 (3.8%) had at least one
ACSC-related hospitalization over a four-year period. The
most common admissions were for COPD (26%), diabetes
(20%), angina (19%), and heart failure and pulmonary edema
(16%).

People with an ACSC-related hospitalization constituted
just 0.4% of the population aged 12 to 74, but represented
about 6% of all hospitalized individuals and used nearly 11%
of all hospital days (Figure 1). Consequently, understanding
who they are is important.

Characteristics of individuals admitted for
an ACSC-related hospitalization

Older and sicker

More than half (52%) of those who experienced an ACSC-
related hospitalization were male, compared with about 47%
of those who were hospitalized for another reason or not
hospitalized at all during the four-year period (Table 1). Over

Figure 1

Population aged 12 to 74 who experienced an avoidable hospitalization, Canada

excluding Quebec, 2003/2004

Hospitalizations for Ambulatory Care Sensitive Conditions: The factors that matter

half (53%) of those with an ACSC-related hospitalization were
aged 61 or older, compared with 45% of those hospitalized for
other reasons, and 23% who were not admitted to hospital.
Given these differences in the demographic characteristics
of the three groups, the remaining comparative analyses are
age/sex adjusted.

Individuals who had an ACSC-related hospitalization were
almost twice as likely to be separated or divorced (14%)
than were those hospitalized for other reasons (8%) or not
hospitalized at all (7%).

As expected, individuals who experienced an ACSC-
related hospitalization reported poorer health across several
measures, including fair/poor health (56%) and severe
disability (37%). The odds of experiencing an ACSC-related
admission were up to 10 times higher for those in fair/poor
health, compared with those in excellent health (Appendix
Tables B and Q).

Individuals who had an ACSC-related hospitalization
were more likely to have two or more co-morbid conditions,
compared with the other groups: 50% versus 39% and 29%.
The odds that people with multiple co-morbid conditions
would experience an ACSC-related hospitalization were up to
4.5 times the odds for those with no co-morbidities (Appendix
Tables B and Q).

Almost one in five individuals who had an ACSC-related
hospitalization reported being depressed, compared with
one in ten who did not experience a hospital admission (18%
versus 10%). They were less likely to report usually being free
of pain (54%) than were the comparison groups (64% and
77%).

Lower socio-economic status

More than a third of individuals (34%) with an
ACSC-related hospitalization were in the lowest
household income quintile, compared with 24%
of those hospitalized for other reasons and 16%

1.3 million
days in hospital
100,000 individuals 10.8%
756,000
days in hospital
6.3% 6.3%
0.4%
% of population % of individuals Ambulatory care All admissions
aged 12to 74 aged 12to 74 sensitive condition as % of
who were admissions as all hospital days
hospitalized % of all hospital days

Source: 2003/2004 Health Person-Oriented Information.

of those not hospitalized (Table 2). Individuals
in the lower-middle and lowest income groups
had two to four times the odds of experiencing
an ACSC-related hospitalization, compared with
those in the highest income group (Appendix
TablesBand C).

About one person in five (18.2%) who had
an ACSC-related hospital admission lived in a
household where the highest level of education
was less than secondary graduation; the
corresponding figures were 16.8% and 12.8%
for non-avoidable and no hospitalization,

Health Analysis Division Working Paper Series
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respectively. The odds that people in lower-education  Lifestyle

households would experience an ACSC-related hospitalization One in three individuals who had an ACSC-related
were two to four times the odds for residents of households  hospitalization were daily smokers, compared with 21%
in which at least one member was a postsecondary graduate  3nd 18% of the comparison groups (Table 3). Regardless of
(Appendix Tables B and C). their smoking category (daily, occasional or former), smokers

Table1
Selected demographic and health status characteristics of individuals by hospital admission status, household population 12 to 74 with an
ambulatory care sensitive condition, Canada excluding Quebec, 2000/2001

At least one avoidable At least one non-avoidable No hospitalization
hospitalization (n=840) hospitalization (n=4,149) (n=11,942)
Age-sex adjusted Age-sex adjusted Age-sex adjusted
weighted estimate weighted estimate weighted estimate
95% 95% 95%
confidence confidence confidence
interval interval interval
Number Number Number

‘000 % from to ‘000 % from to ‘000 % from to
Sex
Male 51.85 4636  57.29 47.17 4492 49.43 4696 4573  48.19
Female 48.15 4271 53.64 52.83 50.57  55.08 53.04 5181 5427
Age
20 or younger 437 275 6.89 4.25 327 550 1.4 1065 12.23
21t040 9.63* 6.83 1342 15.20 1341 178 25.76 2450  27.07
411060 32.88 27.89 3828 35.92 3356 3834 40.11 3879 4145
61or older 5312 4772 5844 44.64 4230  47.00 2.7 2168 23.77
Self-reported health
Excellent/Very good 18 141 103 19.0 251 30.0% 275 327 1469  453* 440 467
Good 47 303 255 356 309 343 317 370 1075 343 330 357
Fair/Poor % 556 501 61.0 345 357% 333 381 619 204* 192 216
Health Utilities Index disability category
No disability 1 9.7¢ 69 134 98 130 111 152 576 16.9% 160 180
Mild disability 48 303 258 352 345 36.7% 340 394 1456 47.0% 455 486
Moderate disability 31 206 158 264 159 183 162 206 561 17.7 165 189
Severe disability 67 374 319 433 289 30.6* 283 330 543 174 163 186
Selected comorbidities
None 16 178 136 229 138 228 207 250 1011 288 278 297
One 45 308 256 366 338 37.9% 354 405 1311 420% 406 433
Two or more 9% 502 455 549 424 38.6% 365 407 834 290* 279 302
Depressed
Yes 22 184 137 242 109 139 121 159 327 9.8% 89 107
No 135 791 733 838 775 839 818 858 2,789 887* 877 896
Self-reported daily stress
Not at all stressful 23 9.8 77 125 108 9.6 84 110 316 116 107 126
Not very stressful 2 177 134 230 199 211 187 237 617 217 204 232
Abit stressful 54 383 326 442 323 393 363 423 1,165 402 388 417
Quite a bit stressful 34 245 192 308 188 227 202 253 648 211 198 225
Extremely stressful 14 9.5¢ 6.1 143 60 74 59 90 164 5.3* 46 6.0
Impact of health problems
Sometimes 38 244 197 298 199 215 195 236 637 199 187 211
Often 75 43.4 377 493 27 28.9% 266 312 466 15.1% 14.1 16.2
Never 48 321 272 374 35 497* 470 523 2,060  65.0 636 664
Usually free of pain
Yes 83 540 482 597 575 6447 619 669 2460  77.4% 761 787
No 7 457 400 515 331 35.6% 331 381 702 225% 212 238

* significantly different from estimate for those with at least one avoidable hospitalization (p<0.05)

T arthritis, chronic obstructive pulmonary disease, heart disease, cancer, high blood pressure, diabetes

£ use with caution

Notes: Ambulatory care sensitive conditions (ACSC) are asthma, emphysema/COPD, diabetes, epilepsy, heart disease and high blood pressure (n=16,931). Age-sex standardized to ACSC population aged 12 to 74,
unless otherwise specified.

Source: 2000/2001 Canadian Community Health Survey; 2000/2001 to 2004/2005 Hospital Person-Oriented Information.
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were more likely to experience such an admission. The
odds of experiencing an ACSC-related hospitalization were
two to three times higher among former and daily smokers
compared with non-smokers (Appendix Tables B and C).

Weight also appears to matter. Underweight individuals
aged 12-74 were up to three times more likely to experience
an ACSC-related hospitalization than were normal-weight
individuals (5.2% versus 1.5%). Being overweight appears
to have a protective effect. Approximately 27% of those who
experienced an ACSC-related hospitalization were overweight,
compared with more than 30% of the comparison groups.
On the other hand, 60% of the people who had ACSC-related
hospitalizations reported being physically inactive, compared

Table 2

Hospitalizations for Ambulatory Care Sensitive Conditions: The factors that matter

with about 50% of those who experienced no hospitalization
atall (Table 3).

Access to primary and specialist care

If ACSC-related hospitalizations indicate inadequate primary
care, it might be expected that people who had such
hospitalizations would report less access to primary care
services. The results from the linked data, however, suggest
otherwise.

Individuals who had an ACSC-related hospitalization were,
in fact, more likely than the comparison groups to report that
they had access to a regular medical doctor (98% versus 96%

Selected socioeconomic and demographic characteristics of individuals by hospital admission status, household population 12 to 74 with an
ambulatory care sensitive condition, Canada excluding Quebec, 2000/2001

At least one avoidable
hospitalization (n=840)

Age-sex adjusted

weighted estimate
95%
confidence
interval
Number

‘000 % from to
Household income quintile
Lowest 52 343 288 403
Lower middle 34 19.4 149 248
Middle 21 1.5 84 157
Upper middle 18 122 88 166
Highest 15 11.6° 82 160
Education
Less than secondary graduation 70 41.6 364 469
Secondary graduation 22 14.8 109 197
Some postsecondary 13 8.9 59 132
Postsecondary graduation 52 32.8 280 380
Highest level of household education
Less than secondary graduation 38 18.2 154 214
Secondary graduation 22 139 101 188
Some postsecondary 17 13.4F 95 187
Postsecondary graduation 71 49.5 435 555
Family/Marital status
Child, with parent(s) 8 9.7¢ 69 136
Married/Common-law 99 55.6 498 612
Widowed 19 7.6 59 9.7
Separated/Divorced 23 14.0 106 184
Single, never married 13 13.1¢ 9.2 18.3
Immigrant status
Non-immigrant 128 83.9 790 878
Immigrant (10 years or more in Canada) 30 15.0 11.2 19.7
Immigrant (less than 10 years in Canada) F F F F

* significantly different from estimate for those with at least one avoidable hospitalization (p<0.05)
£ use with caution
F too unreliable to be published

At least one non-avoidable No hospitalization
hospitalization (n=4,149) (n=11,942)
Age-sex adjusted Age-sex adjusted
weighted estimate weighted estimate
95% 95%
confidence confidence
interval interval
Number Number
‘000 % from to ‘000 % from to
208 23.9% 216 263 513 16.2% 152 173
167 16.8 15.1 18.7 562 18.1 17.0 19.2
143 16.2% 141 184 583 18.6% 175 198
4 15.5 138 174 538 16.6* 15.6 17.7
124 15.1 132 171 605 18.8* 17.7 19.9
30 359 336 383 952 304 291 317
167 18.1 163 20.1 612 19.3 18.2 20.5
66 74 6.3 8.7 249 1.7 6.9 8.4
346 37.8 355 402 1327 41.9% 40.5 433
177168 152 185 3 e N9 137
133 15.1 134 170 475 15.0 14.0 16.2
72 8.5% 71101 242 7.5% 6.8 83
505 57.6% 548 603 2,005 62.5% 610 640
48 10.3 89 119 406 11.0 10.4 1.7
611 63.4* 61.1 656 1,992 64.8% 635  66.0
87 6.9 6.1 17 141 5.2% 46 5.8
81 8.6% 75 9.9 233 1.5% 6.8 8.2
78 10.8 9.1 12.8 392 11.6 10.7 12.6
m 81.8 793 841 2,489 77.8* 76.2 79.3
166 16.1 139 185 551 184 17.0 19.9
18 PAR 13 35 124 3.8% 3.1 45

Notes: Ambulatory care sensitive conditions (ACSC) are asthma, emphysema/COPD, diabetes, epilepsy, heart disease and high blood pressure (n=16,931). Age-sex standardized to ACSC population aged 12 to 74,

unless otherwise specified.

Source: 2000/2001 Canadian Community Health Survey; 2000/2001 to 2004/2005 Hospital Person-Oriented Information.
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Table 3
Selected health behaviours and risk factors by hospital admission status, household population 12 to 74 with ambulatory care sensitive conditions,
Canada excluding Quebec, 2000/2001

At least one avoidable
hospitalization (n=840)

Hospitalizations for Ambulatory Care Sensitive Conditions: The factors that matter

Age-sex adjusted

weighted estimate
95%
confidence
Number interval

‘000 % from to
Smoking
Never 28 21.6 173 26.6
Former 83 44.8 394 503
Occasional 5 3.7 2.2 6.2
Daily 45 29.9 25.0 353
Body mass index, ages 12 to 74
Underweight 7 5.2 2.8 9.4
Normal 58 37.8 324 43.6
Overweight 46 273 223 329
Obese 49 29.5 249 34.6
Body mass index, ages 20 to 64
Underweight F F F F
Normal 32 335 27.6 40.1
Overweight 24 24.0 185 30.4
Obese 34 38.0 321 44.4
Physical activity
Active 26 214 16.8 26.8
Moderately active 21 122 9.1 16.0
Inactive 101 59.9 545  65.1
Vegetable and fruit consumption
Five or more servings per day 54 35.8 303 416
Fewer than five servings per day 105 62.9 570 684
Sense of community belonging
Very strong 32 18.1 144 225
Somewhat strong 58 377 31.8 439
Somewhat weak 30 19.8 158 245
Very weak 28 17.5 136 221

* significantly different from estimate for those with at least one avoidable hospitalization (p<0.05)
£ use with caution
F too unreliable to be published

S

At least one non-avoidable

No hospitalization
hospitalization (n=4,149)

(n=11,942)

Age-sex adjusted Age-sex adjusted

weighted estimate weighted estimate
95% 95%
confidence confidence
Number interval Number interval
‘000 % from to ‘000 % from to
244 27.9% 256 304 1,099 33.9% 326 353
425 423 398 448 1,336 43.8 424 452
36 54 39 75 116 34 3.0 4.0
199 24.2% 220 265 607 18.6% 17.6 19.7
14 1.5% 1.1 22 49 1.5% 1.2 1.9
297 35.0 323 378 1,212 375 36.1 38.8
£ 33.2% 309 357 1,069 34.6* 334 36.0
27 29.9 278 322 826 26.1 249 274
F F F F 36 1.5 1.1 2.0
166 30.5 267 346 810 36.2 34.0 384
193 34.8 310 388 805 350 329 37.2
191 315 284 349 691 27.2% 255 289
152 182 161 20.5 703 21.8 207 230
186 21.0% 188  23.6 746 23.8* 225 251
517 55.1 524 578 1,558 49.5% 47.9 511
328 34.6 321 371 1,165 373 360 387
566 64.1 61.5 665 1966 616 60.2  63.0
182 18.7 17.0 205 548 17.9 16.8 19.0
349 38.6 359 414 1276 403 388 419
200 23.0 208 254 794 24.8* 234 261
120 13.6 116 159 377 11.8* 10.9 12.7

Notes: Ambulatory care sensitive conditions (ACSC) are asthma, emphysema/COPD, diabetes, epilepsy, heart disease and high blood pressure (n=16,931). Age-sex standardized to ACSC population aged 12 to 74,

unless otherwise specified.

Source: 2000/2001 Canadian Community Health Survey; 2000/2001 to 2004/2005 Hospital Person-Oriented Information.

and 94%) (Table 4). They were also more likely to be frequent
users of care, with almost 70% reporting four or more
occasions when they accessed their primary care physician;
this compares with 50% of those who had no hospitalization.
Similarly, they were more likely to have reported four or more
specialist consultations (24% versus 17% and 9%). As well,
they were more likely to have been hospitalized at least once
in the past year (41% versus 19% and 9%) (Table 4).

Despite greater access to and use of services, individuals
who had an ACSC-related hospitalization were also more likely
to report an unmet health care need (20%) than were those
who experienced no hospitalization at all (15%). (Table 4)

Which factors matter more? Results of
multivariate analysis

The descriptive results of the analysis of the linked data
confirm that patient characteristics such as health status,
socio-economic status and risk factors, as well as access to
health care, are associated with ACSC-related hospitalizations.
But which factors matter more? And do the results differ for
men and women? To answer these questions, we looked
at a range of factors simultaneously in gender specific
multivariate regression models to identify which factors were
most associated with an ACSC-related hospitalization relative
to those who were not admitted to hospital over the four year
follow-up period. We began with those factors found to be
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Table 4

Hospitalizations for Ambulatory Care Sensitive Conditions: The factors that matter

Health care use by hospital admission status, household population 12 to 74 with ambulatory care sensitive conditions, Canada excluding Quebec,

2000/2001

At least one avoidable
hospitalization (n=840)

Age-sex adjusted

weighted estimate
95%
confidence
Number interval

‘000 % from to
Have regular medical doctor
Yes 157 98.3 97.0  99.0
No 4 1.7¢ 1.0 3.0
Contacts with family doctor in past 12 months
None 7 43t 2.5 14
One to three 39 26.0 207 320
Four or more 15 69.6 634 751
Contacts with specialists in past 12 months
None 64 39.8 344 455
One to three 60 357 300 419
Four or more 37 244 193 304
Overnight hospital stay in past 12 months
Yes 62 409 350 470
No 99 58.8 527 647
At least one unmet health care need in past 12 months
Yes 29 20.1 159 251
No 132 79.9 749 841

* significantly different from estimate for those with at least one avoidable hospitalization (p<0.05)
£ use with caution

At least one non-avoidable No hospitalization

hospitalization (n=4,149) (n=11,942)
Age-sex adjusted Age-sex adjusted
weighted estimate weighted estimate
95% 95%
confidence confidence
Number interval Number interval
‘000 % from to ‘000 % from to
873 95.6% 944 96.5 2,957 93.9% 933 945
32 4.4% 3.5 5.6 207 6.1% 55 6.7
54 6.5 5.4 7.8 286 8.7% 7.9 9.6
266 30.5 279 332 1,332 41.3* 40.0 427
583 62.8 59.9 655 1,544 49.9% 485 512
463 52.3* 498 547 2,059 04.7% 633  66.0
287 30.8 285 331 836 26.8% 256 281
154 16.9% 15.1 18.8 267 8.5% 1.7 9.3
174 19.0% 17.1 21.0 276 8.9% 82 9.7
730 80.8% 788 827 2,888 91.1* 9.3 918
152 17.9 16.1 19.8 479 14.6* 13.7 15.6
753 82.1 80.1 8.8 2,686 85.4% 844 863

Notes: Ambulatory care sensitive conditions (ACSC) are asthma, emphysema/COPD, diabetes, epilepsy, heart disease and high blood pressure (n=16,931). Age-sex standardized to ACSC population aged 12 to 74,

unless otherwise specified.

Source: 2000/2001 Canadian Community Health Survey; 2000/2001 to 2004/2005 Hospital Person-Oriented Information.

significantly associated with an ACSC-related hospitalization
in the previous analysis and applied a stepwise regression
approach allowing the selection a parsimonious sets of
factors. The results are presented in Table 5.

Age, disability and comorbid conditions matter

Older age remained significantly associated with ACSC-related
hospitalizations. Men aged 60 or older experienced a 3.5-
fold increase in the odds of experiencing such an admission,
compared with those aged 21 to 40. The results for women
were similar, with an odds ratio of 2.4 (Table 5).

Disability and co-morbid conditions also remained
important, but the results varied by gender. Men with severe
disability were at higher risk of an ACSC-related admission
(OR=2.96). For women, multiple co-morbidities matter:
women with two or more chronic conditions had more
than four times the odds of an ACSC-related hospitalization
(OR=4.41) (Table 5).

Low income matters

The association between low income and ACSC-related
hospitalizations persisted for only men when adjusting for
other factors. The odds of experiencing an ACSC-related
hospitalization were three times as high for men in the
lowest income quintiles, compared with those in the highest
quintile (OR=3.25). Men in the lower-middle income also had
significantly high odds of such a hospitalization (Table 5).

The odds that separated/divorced men would experience
an ACSC-related hospitalization were twice those of married
men (OR=2.05).

Association with smoking and weight varies by
gender

Smoking continued to be significant, even when other factors
were taken into account. Among men, all categories of
smokers, former, daily and occasional experienced a higher
odds of an ACSC-related hospitalization however, only
the results for former smoker were statistically significant
(OR=2.2). Among women, the odds were significantly high
for daily smokers (OR=1.8) (Table 5).
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Table 5

Adjusted odds ratios relating patient characteristics to ACSC-related hosptializations versus no hospitalizations, household population 12 to 74 with
ambulatory care sensitive chronic conditions, Canada (excluding Quebec), 2000/2001

Men with ACSC Women with ACSC
Adjusted 95% confidence Adjusted 95% confidence
odds interval odds interval
Characteristics ratio from to ratio from to
Demographic
Age
20 or younger' 1.63 0.33 8.00 1.47 0.50 435
211040 1.00 1.00
41t0 60 136 0.60 3.04 1.22 0.69 217
61 or older 3.49% 1.50 8.12 2.43* 1.30 4.55
Socio-economic
Income quintile
Lowest 3.25% 1.67 6.35 1.29 0.68 2.46
Lower-middle 2.9% 1.47 5.72 0.68 0.33 1.40
Middle 2.03* 1.03 402 0.45* 0.21 0.93
Upper-middle 2.15% 1.01 4.56 0.61 0.27 1.41
Highest' 1.00 1.00
Family/Marital Status
Child with parent(s) 0.64 0.20 2.07
Married/Common-law’ 1.00
Widowed 0.79 0.34 1.80
Separated/Divorced 2.05* 1.09 3.88
Single, never married 1.10 0.57 212
Health status
Health Utilities Index (HUI) disability categories
No disability' 1.00
Mild disability 1.57 0.73 34
Moderate disability 1.84 0.80 421
Severe disability 2.96* 130 6.76
Select comorbidities?
None' 1.00
One 1.72 091 3.23
Two or more 4.41* 2.26 8.62
Health beahviours / Risk factors
Smoking
Never' 1.00 1.00
Former 2.20* 1.21 4,08 1.10 0.73 1.66
Occasional 1.47 0.40 5.36 1.14 0.48 2.73
Daily 1.91 0.93 3.93 1.80% 1.18 2.74
Body Mass Index (BMI)
Underweight 136 0.22 8.35 5.87* 2.58 13.34
Normal' 1.00 1.00
Overweight 0.59* 0.37 0.93 1.15 0.76 1.74
Obese 0.72 0.45 1.14 1.18 0.76 1.85
Physical activity index
Active' 1.00
Moderate 0.84 0.46 1.54
Inactive 1.64* 1.02 2.64
Experience with health care
Contacts with other doctors (specialists) in past 12 months
None' 1.00
One to three 1.83% 1.24 2.70
Four or more 2.75% 1.55 4.88
Stayed overnight in the hospital at least once in past 12 months
No' 1.00 1.00
Yes 3.13% 1.99 494 4.30% 293 6.32
T reference category

2 Arthritis, chronic obstructive pulmonary disease, heart disease, cancer, high blood pressure and diabetes
Note: Individuals aged 12 to 74 years in the CCHS who had at least one Ambulator Care Sensitive Condition (ACSC) (asthma, emphysema/COPD, diabetes, epilepsy, heart disease and high blood pressure).
Source: Linked 2000/01 Canadian Community Health Survey (CCHS) and 2004/05-2005/06 Health Person Oriented Information (HPOI) (excludes Québec).
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Associations with BMI also differed by gender. Among men,
being overweight had a protective effect (OR=0.59) against

ACSC-related hospitalizations. Among women, the odds
of an ACSC-related hospitalization were significantly high
(OR=5.87) for those who were underweight, compared with
normal-weight women. Being overweight and obese were
also associated with an elevated risk of experiencing such
an admission but the results were not statistically significant.
(Table 5).

Among women, lack of physical activity was associated
with higher odds of an ACSC-related hospitalization (OR=1.6),
but the level of physical activity did not appear to matter for
men.

Access to primary care not significant

Men who used more specialist and hospital services had
significantly high odds of an ACS-related hospitalization.
Men and women who were hospitalized at least once in
the previous year were at higher odds (OR=3.13; OR=4.3
respectively) of experiencing such an event.

Access to primary care services (regular medical doctor and
visits with family doctors) was not significantly associated with
ACSC-related hospitalizations after adjusting for other factors.

Figure 2

Predicted probability of experiencing an ACSC-related hospitalization (quintiles) by
gender among those aged 12 to 74 among those with an ambulatory care sensitive

chronic condition, Canada, excluding Quebec

% Individuals with ACSC hospitalization

Hospitalizations for Ambulatory Care Sensitive Conditions: The factors that matter

“Risk” profiles: Who is at greatest risk of an
ACSC-related hospitalization

With the results of the multivariate regression analyses,
profiles of individuals at varying risk of experiencing an ACSC-
related hospitalization can be constructed. Using the gender-
specific regression models, the predicted probability of
experiencing an ACSC-related hospitalization was calculated
for all individuals in the study sample. Based on these
probabilities, individuals were grouped into risk quintiles,
ranging from “low” risk (Quintile 1) to “high” risk (Quintile 5).
The members of each group are described in terms of the
most prevalent characteristics determined to be significantly
associated with ACSC-related hospitalizations in the previous
regression analysis (Tables 6 and 7; Appendix Tables D to G).

The average predicted probability of experiencing an
ACSC-related hospitalization ranged from 0.4% (Quintile 1) to
15.1% (Quintile 5) among women and between 0.4% (Quintile
1) and 21.6% (Quintile 5) among men.

As expected, the predicted probabilities are linearly related
to the proportion of individuals who actually experienced an
ACSC-related hospitalization in each risk quintile, providing
evidence of the robustness of the models. The majority of
ACSC-related hospitalizations were among people in the
highest risk group — estimated to be 39,000 hospitalizations
among women and 46,000 among men (Figure 2).

Results for women

For women in the highest risk group (Quintile
5), the probability of experiencing an ACSC-
related hospitalization ranged from 6% to 50%
(Table 6). This group was further subdivided
into three groups as they have different risk
profiles. Women with a 6% to 9% probability
of an ACSC-related hospitalization were, on
average 55 years of age and in the lowest to
lower-middle income groups. They had 2 or
more co-morbid chronic conditions and were
generally inactive.

Women at the highest risk of experiencing
an ACSC-related hospitalization (i.e. >50%)
were on average 64 years of age and primarily
from the lowest income quintile. Most had
two or more co-morbidities, and most were
either former or daily smokers. These women
also tended to be underweight and generally
reported being inactive. They were higher users

25 4
) e e
Females
Il Males
(LR e e
1R T e I
5 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
0 4—_,—- .
Q1 - lowest Q2 Q3 Q4

Risk Quintiles of experiencing an ACSC-related hospitalization

Source: 2003/2004 Health Person-Oriented Information.

Q5 - highest of specialist services, and most experienced

at least one hospitalization in the previous 12
months.
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Results for men

Among men in the highest risk group (Quintile 5), the
probability of an ACSC-related hospitalization varied from less
than 10% to 75%. This high-risk group was divided into three
subgroups (Table 7). Those with a probability of between 9%
to 25% were on average 60 years of age, in the lowest to lower
middle income groups, and were more likely to be married
or formerly married. Men in this group reported a range of
disability levels from mild to severe. They were generally
former or daily smokers.

Hospitalizations for Ambulatory Care Sensitive Conditions: The factors that matter 11
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Men at the greatest risk of experiencing an ACSC-related
hospitalization (50+%) were on average 67 years of age and
primarily from the lowest income quintile and were married
or formerly married (i.e. widowed or divorced). Most reported
severe disabilities, and identified themselves as former
smokers. Unlike men in other risk groups, high-risk men were
tended to have used specialists services four or more times in
the previous year, and in most cases, had experienced at least
one hospitalization.

Table 6
Patient profiles for ACSC-related hospitalizations by risk quintile, women, aged 12 to 74, Canada, excluding Quebec
Q Q (H] Y Q5

Probability (mean) 0.04% 1.00% 2.00% 4.00% 6% to 9% 10% to 49% 50%+
Mean age (years) 35 43 49 54 55 59 64
Income quintile Lower middle to Lower middle to Allincome levels Allincome levels Lowest to Lowest to Lowest

4 Upper middle Highest Lower middle Lower middle
Comorbidities None None or 1 Tor2+ Tor2+ 2+ 2+ 2+

) Never, Former Never, Former Never, Former Never, Former Former and Daily Former and Daily
Smoking status Never or Former . . ) A
or Daily or Daily or Daily or Daily smokers smokers

Body Mass Index Normal or Overweight  Normal to Overweight Normal to Obese

Normal to Obese Normal to Obese Underweight to Obese ~ Underweight

Physical activity All levels Moderate or inactive  Inactive Inactive Inactive Inactive Inactive
Contacts with specialists None None or 1-3 None or 1-3 None or 1-3 None to 4+ None to 4+ None to 4+
Hospitalization in previous year ~ No No No No No Mixed Yes
Table7
Patient profiles for ACSC-related hospitalizations by risk quintile, men, aged 12 to 74, Canada, excluding Quebec
5
Q1 Q (] 4 e
Probability (mean) 0.42% 1.08% 2.28% 5.27% 9% to 25% 26% to 50% 50%+
Mean age (years) 36 40 46 53 60 63 67
Income quintile Upper middle to Highest Middle to Highest Lower middle to Highest rLr:‘:iVSIs: o Uppder Lowest to lower middle Lowest to lower middle Lowest to lower middle
Family status Married? or Married? or Married* or Sinale Married* or Sinale Married* or Married? or Married? or
y Child with parents Child with parents 9 9 formerly married* formerly married* formerly married*

Disability Level None to None to Mild to moderate Mild to Mild to Moderate to Severe disabilit

y mild disability mild disability disability severe diability severe diability severe disability y
Smoking status Never or Never or Former or Former or Former or Former or Former smoker

9 former smoker former smoker Daily smoker Daily smoker Daily smoker Daily smoker
Contacts with specialists None None None None or 1-3 None, 1-3 or 4+ 1-3ord+ 4+
Hospitalization in previous year ~ No No No No No Mixed Yes

* includes common-law
* includes widowed, divorced or separated
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Discussion

This study is the first national-level population-based analysis
of patient and primary care factors associated with ACSC-
related or “avoidable” hospitalizations in Canada. A unique
feature of the study is the focus on individuals most at risk—
those with at least one ACS chronic condition. The linked
health survey and hospital data provide an opportunity to
better understand the extent to which patients’ characteristics
and measures of access to primary care play a role in why
some individuals with chronic conditions experience ACSC-
related hospital admissions, while others do not. The risk
profiles help to focus on individuals at highest risk.

Overall, patient factors played a key role in ACSC-related
hospitalizations, while access to a primary care appeared to
matter less, at least in terms of service volume. Findings in
the literature about the relationship between primary care
services and ACSC-related admissions are mixed. The results
of this study provide some evidence that greater access to
primary care services does not necessarily reduce the risk of
experiencing an ACSC-related hospitalization. In fact, people
who experienced an ACSC-related hospitalization were more
likely to have a regular medical doctor and to be high users
of primary care services. However, when other factors were
taken into account, access to primary care did not appear to
matter.

While the study results do not appear to support increasing
the volume of primary care services to reduce the risk of
ACSC-related hospitalizations, the results cannot address the
issue of appropriate use of services nor the potential role of
quality of care. Given the lack of information about disease
severity, the study results cannot speak to whether patients
are actually receiving an appropriate level of service to meet
their needs. Furthermore, data limitations also restricted
the possibility of examining whether the type and quality of
primary care services accessed by individuals with chronic
conditions matter for ACSC-related admissions. It may be
that while more services do not appear to reduce the risk of
ACSC-related admissions, the type of services (access to multi-
disease care, prevention programs) may matter.

The results about patient characteristics may offer some
insight about where and how primary care can play a role
in reducing what maybe be truly avoidable hospitalizations.
The risk profiles provide clear evidence that a range of patient
factors matter for ASC-related hospitalizations, and that those
at highest risk have multiple issues related to that risk. There
are three potential ways this information can be used to avoid
these hospitalizations: 1) to identify individuals at high risk;
2) to identify the type of primary care services that may be
required to meet the needs of this patient population; and 3)
to identify situations/solutions that may be beyond the scope
of primary care.

Limitations

m  While the use of population-based health surveys
provides the opportunity to assess ACSC-related
hospitalizations among those “at risk” (with an
ACS condition), the generalizability of the results is
restricted to the household population aged 12 or
older. Consequently, the results do not necessarily
represent the experiences of the very young or the
institutionalized population.

m Selection of the sample was based on self-reported
information provided in the CCHS about an ACS
condition that had been diagnosed by a health care
provider, and that had lasted or was expected to last
more than six months. This information has not been
clinically validated.

m Information about disease severity was not available.
General health status measures, such as self-reported
health, disability level and co-morbidities, were used
as proxy indicators.

m The CCHS information about the primary care
experiences of respondents is limited. Thus, access to
primary care was based on information about access
to a regular medical doctor and volume of family
physician visits. The study cannot address the role
of the type or quality of primary care in ACSC-related
hospitalizations nor assess the appropriateness of
service use.

Identifying “high-risk” patients

The risk profiles suggest that individuals at highest risk often
share key characteristics, including poor health, and as a
result, higher use of specialists and hospital services. For both
men and women, experiencing a hospital admission in the
previous year was associated with significantly higher odds of
an ACSC-related hospitalization, even when other potentially
confounding factors were taken into account.

Patterns of service use can provide valuable information
to identify those who may be at greater risk of ACSC-related
hospitalizations. Currently, health care use information is
utilized by health care providers in the UK and the US to
identify patients at high risk of short-term hospitalization.
These individuals are provided with intense ambulatory/
primary care to address critical needs and avoid adverse
events.. Recently in Canada, use of emergency room services
was identified as a key predictor of early death and unplanned
readmissions among hospitalized individuals.®* Information
on service use, in conjunction with other known risk factors
(co-morbidities, smoking) may help primary care providers
identify those most at risk of an ACSC-related admission, and
who may benefit from more intense ambulatory care to avoid
future hospitalizations related to their chronic conditions.
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The role of primary care

Findings about the individual characteristics associated
with increased odds of ACSC-related hospitalizations can be
used by providers to better understand how primary care
services may meet the needs of these people. The results
clearly point to the role of disability (men) and co-morbid
conditions (women) in increasing the odds of an ACSC-related
hospitalization. The results also provide new evidence about
the role of lifestyle indicators, such as smoking and physical
activity (women). The risk profiles suggest that those at
highest risk tend to have more than one of these factors.

More and more people have multiple chronic conditions.
In Canada, approximately 30% of individuals with chronic
conditions have at least two co-morbid conditions (the
percentage rises above 50% among those with diabetes).
Many of these chronic conditions have been linked to a
handful of risk factors such as smoking.?* Considerable efforts
have been made to improve the delivery of primary care to
Canadians with chronic conditions. Collaboratives such as
those established in British Columbia and Newfoundland
are designed to provide a range of services, including both
disease management and preventive services, to improve the
health of patients with chronic conditions such as diabetes.?
The results of this study provide further evidence of the
value of these efforts in addressing the needs of people with
multiple chronic conditions and risk factors that place them at
greater risk of complications and hospitalization.?

Beyond primary care...

While some risk factors identified in this study are amenable
to primary care intervention, others, for example low income,
may not be. This analysis adds evidence derived at the
individual level regarding the association between socio-
economic status and ACSC-related hospitalization, which to
date had largely been derived from ecological studies.'>?
Much more information is needed about the specific role
income plays in increasing individuals risk of an ACSC-related
hospitalization to determine whether the response lies within
the primary care system. In a publicly funded health care
system that provides services based on need, not ability to
pay, it is not clear why lower-income individuals are more
likely to experience ACSC-related hospitalizations.

A possible explanation is thatincome is actually a marker for
otherimportant factors such as disease severity. Considerable
evidence links low income and poor health status: individuals
in lower-income households are more likely than people in
more affluent households to have multiple chronic conditions,
poorer health and an increased need for healthcare services.
With the data available for this study, it was not possible
to explicitly adjust for disease severity. Nonetheless, the
association with household income persisted when proxy
measures such as disability status and use of health care
services were taken into account.

Hospitalizations for Ambulatory Care Sensitive Conditions: The factors that matter 13
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Alternatively, the association with household income may
represent a more systematic disadvantage that compromises
individuals’ access to needed services, thereby potentially
placing them at higher risk of adverse events. Growing
evidence points to differential access to and use of health
care by income including among those with ACS chronic
conditions.”®* The health care needed by people with ACS
chronic conditions often extends beyond publicly provided
services. These individuals often require pharmaceuticals and
monitoring devices (for example, glucose monitoring) that
may entail out-of-pocket expenditures. Public insurance is
available for lower-income groups to alleviate this economic
burden, but some people may be “slipping through the
cracks.” In fact, even when insurance status is taken into
account, lower-income groups are generally less likely to use
services that require out-of-pocket expenditures.®' It may be
thatlow-income individuals with ACS chronic conditions have
limited access to the full range of health care services required
to monitor and manage their conditions, thus placing them at
higher risk of adverse events such hospitalizations.

Similarly, meeting the needs of underweight women,
who are at a significantly higher risk of an ACSC-related
hospitalization than normal-weight women, may extend
beyond the primary care system. A number of reasons could
account for their high odds of ACSC-related hospitalizations.
Being underweight is often associated with poor health and
may be a marker for disease severity. The results of the risk
profile indicate that underweight women most at risk for an
ACSC-related hospitalization were also more likely to have
multiple co-morbidities, and thus, likely poorer overall health.

Being underweight is also a result of nutritional risk,
particularly among community dwelling elderly women in
lower-income groups. Good nutrition and maintenance of
healthy weight are generally associated with better health
and prolonged life among the elderly.3>** Poor nutrition is
common among community-dwelling seniors, particularly
those in lower income groups with rates estimated to be as
high as 40% to 50%.%** Factors such as poor health due to
chronic conditions, restricted budget and living or eating
alone have all been found to contribute to nutritional risk
among community dwelling elders®**” and the consequences
can be serious, including decreased quality of life and
premature mortality.38*

It is possible that the links between underweight and low
income and ACSC-related admissions among women in this
study may, in part, be related to poor nutrition. Although
causality cannot be determined based on the available data,
poor nutrition may be related to overall declines in health
among an already vulnerable population. The combination
of poor health and poor nutrition may place women with
chronic conditions at higher risk of complications, and
therefore, at higher risk of hospitalization. If this is, indeed,
the case, the question is whether primary health care has a
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role in improving the nutrition of these women to avoid these
hospitalizations. In one Canadian study, encouragement from
health professionals was identified as an important facilitator
in improving the dietary habits of women at nutritional risk.*°
Health care providers may also play a part in screening elderly
patients to identify those who may be in the early stages of
nutritional risk. Primary care models may also provide some
of the secondary prevention programs, such as nutritional
counselling.*!

In Canada, community-based services have traditionally
been key in supporting the nutritional needs of community-
dwelling elders at risk of poor nutrition. Programs such
as meals-based delivery services, nutrition education, and
cooking classes are provided by various groups including
municipal governments and charitable organizations. Healthy
eating was recently identified as one of five focus areas in the
Healthy Aging in Canada brief prepared for federal, provincial
and territorial departments** Yet despite this attention,
policies at the community level to meet the nutritional needs
of the elderly are lacking. While some policies identify the
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Appendix A - Technical notes for defining Ambulatory care sensitive
related hospitalizations (Source: Canadian Institute for Health Information, January 2008)

Numerator:
Inclusion criteria:

Any most responsible diagnosis code of:
e Grand mal status and other epileptic convulsions
ICD-9/9CM: 345
ICD-10-CA: G40, G41
e Chronic obstructive pulmonary diseases (COPD)
Any most responsible diagnosis (MRDx) code of:
ICD-9/9CM: 491, 492, 494, 496
ICD-10-CA: J41, )42, J43, )44, )47

MRDx of Acute lower respiratory infection, only when a
secondary diagnosis of J44 (“Secondary diagnosis” refers
to a diagnosis other than most responsible) in ICD-10-CA

or 496 in ICD-9/9CM is also present:
ICD-9/9CM: 480 - 486, 466, 487.0
ICD-10-CA:J10.0,J11.0,J12-J16, J18, J20, J21, J22
e Asthma
ICD-9/9CM: 493
ICD-10-CA: J45
e Diabetes
ICD-9: 250.0, 250.1, 250.2, 250.7
ICD-9-CM: 250.0, 250.1, 250.2, 250.8
ICD-10-CA: E10.0NA, E10.1AA, E10.63, E10.9/A
E11.0AA ET1.1AA, E11.63, E11.9AA
E13.0NA, E13.1AA, E13.63, E13.9/AA
E14.0NA, ET14.1AN, E14.63, E14.9NA
e Heart failure and pulmonary edema (Excluding cases

with cardiac procedures)
ICD-9/9CM: 428,518.4

ICD-10-CA: 150, J81

e Hypertension (Excluding cases with cardiac procedures)
ICD-9/9CM: 401.0, 401.9, 402.0, 402.1, 402.9
ICD-10-CA:110.0,110.1, 111

e Angina (Excluding cases with cardiac procedures)
ICD-9:411,413
ICD-9-CM:411.1,411.8,413
ICD-10-CA: 120, 123.82, 124.0, 124.8, 124.9

e List of cardiac procedure codes for exclusion (code may

be recorded in any position. Procedures coded as cancelled,

previous and “abandoned after onset” are excluded):
CCl: 47AN, 4801-483N, 4891, 4899, 492/-495N, 4971, 498/

ICD-9-CM: 336, 35AN, 36AN, 3731, 375N, 3771, 378N,
3794-3798
CCI: THA58, THA80, THA87, 1HB53, THB54, 1HB55,

1HB87, THD53, 1HD54, 1HD55, THH59, THH71, 1HJ76,
1HJ82, 1HM57, 1HM78, 1THMS80, 1THN71, 1THNS8O,
1HN87, THP76, THP78, THP80, THP82, 1THP83, 1HP87,
1HR71, THR80, THR84, THR87, THS80, THS90, 1HT80,
THT89, THT90, THU80, THU90, 1THV80, THV90, THW78,
THW?79, THX71, THX78, THX79, THX80, THX83, 1HX86,
1HX87, 1HY85, 1HZ53 rubric (except THZ53LAKP),
1HZ54, 1HZ55 rubric (except THZ55LAKP), 1.HZ.56,
1.HZ.57, THZ59, 1HZ80, 1HZ85, 1HZ87, 1IF83, 11J50,
11J54GQAZ, 11J55, 11J57, 1176, 11J80, 11K57, 11K80,
11K87, 1IN84, 1LA84, 1L.C84, 1LD84, 1YY54LANJ

Exclusion criteria:

1. Death before discharge
2. Individuals 75 years of age and older

Comments:

A new “combination” code for acute lower respiratory
infections in patients with Chronic Obstructive Pulmonary
Disease (J44) was introduced with ICD-10-CA and has no
equivalents in ICD-9/ICD-9-CM. Cases coded with a primary
diagnosis of an acute lower respiratory infection and a
secondary diagnosis of J44 in ICD-10-CA or 496 in ICD-9/9CM
will be included in the COPD case count. This was undertaken
to ensure that COPD cases with acute lower respiratory
infections are captured in ICD-9/CM jurisdictions in the same
fashion, as they would be in ICD-10-CA jurisdictions, and to
compensate for evident erroneous non-application of the
combination code in ICD-10-CA jurisdictions.

It was not possible to exclude Dressler’s syndrome in
jurisdictions coding in ICD-9 as a unique code for this
condition does not exist in the ICD-9 classification. As of
2002/03, Quebec is the only jurisdiction in Canada using the
ICD-9 classification system, therefore Quebec rates may be
slightly higher than elsewhere due to the inclusion of this
condition (Dressler’s syndrome is coded as 411.0 in ICD-9-CM
and 124.1 in ICD-10-CA).

A unique code for Diabetes with hypoglycaemia (ICD-10-CA:
E10.63,E11.63, E13.63, E14.63) does not exist in the ICD-9/
ICD-9CM classification systems. This condition was coded
using ICD-9 code of 250.7 and ICD-9CM code of 250.8, which
also included diabetes with other specific manifestations.
However, this has minimal effect on the comparability of
rates between ICD-9 and ICD-10 coding jurisdictions.
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Selected characteristics by hospital admission status, household population aged 12 to 74 with ambulatory care sensitive conditions (ACSCs), Canada

excluding Quebec, 2000/2001

At least one ACSC At least one non-ACSC No hospitalization
hospitalization (n=840) hospitalization (n=4,149) (n=11,942)
95% 95% 95%
Unadjusted c(;:{':d;:lce Unadjusted “;::iedr::fe Unadjusted “:::Iedr::fe
weighted weighted weighted
Characteristics estimate from to estimate from to estimate from to
Demographic
Age
20 or younger 437t 2.75 6.89 425 3.27 5.50 ns 10.65 12.23
21t040 9.63 6.83 13.42 15.20 1341 1718 25.76 2450 27.07
41060 32.88 27.89 3828 35.92 3356 3834 40.11 3879 4145
61 or older 53.12 47.72 58.44 44.64 4230  47.00 271 21.68 23.77
Age
19 or younger 3.66° 224 591 3.69 2.78 490 10.14 9.44 10.90
20t0 64 57.92 5269 6298 61.77 59.43  64.07 74.14 73.02 75.22
651074 38.42 3340  43.69 34.53 3241 36.73 15.712 14.82 16.66
Sex
Men 51.85 4636 57.29 4717 4492 4943 46.96 4573 48.19
Women 48.15 2.7 53.64 52.83 50.57  55.08 53.04 51.81 54.27
Urban/Rural
Urban 81.61 7780 8490 80.01 7830  81.61 81.29 80.14 8238
Rural 18.39 1510 2220 19.99 1839 21.70 18.71 17.62 19.86
Race
White 89.59 8428 9325 92.12 90.22  93.67 85.46 8393  86.87
Aboriginal F F F 137 1.05 1.78 1.26 1.03 1.54
Other visible minority 7.93¢ 4.65 13.20 6.38 4.89 8.27 13.20 11.79 14.75
Socio-economic
Household income quintile
Lowest 32.19 2750 37.28 2297 2095 2513 16.20 15.13 17.33
Lower-middle 21.05 17.18 25.52 18.49 16.72 2040 17.77 16.69 18.90
Middle 12.96 9.78 16.98 15.74 13.98  17.68 18.41 17.31 19.57
Upper-middle 11.46 837 15.49 15.56 13.88  17.41 16.99 15.94 18.08
Highest 9.14 6.85 1211 13.65 1210 1536 19.12 18.01 20.29
Education
Less than secondary graduation 43.76 39.16 4846 3533 3313 37.60 30.09 2875 3146
Secondary graduation 13.75 10.45 17.89 18.50 1671 2042 19.35 1822 2053
Some postsecondary 1.77¢ 5.43 11.01 7.30 6.25 8.52 7.87 7.15 8.66
Postsecondary graduation 3238 2783 37.29 38.26 3595 40.63 41.92 4047 4339
Highest level of household education
Less than secondary graduation 2334 19.98  27.07 19.49 1788 21.21 1.78 1096  12.64
Secondary graduation 1347 1012 1771 1474 1319 1643 15.01 1396 1613
Some postsecondary 10.36° 731 14.48 7.95 6.73 9.36 7.64 6.93 8.42
Postsecondary graduation 47.94 272 5312 55.77 5333 58.18 63.36 61.90  64.80
Family/Marital status
Child, with parent(s) 489 3.09 7.64 5.34 417 6.83 12.83 11.93 13.78
Married/Common-law 61.40 5589  66.63 67.41 6521  69.54 62.94 6156 6431
Widowed 11.56 9.13 14.53 9.62 846 1091 4.45 3.95 5.00
Separated/Divorced 1435 10.63 19.09 8.98 782 10.29 7.36 6.69 8.09
Single, never married 7.81¢ 5.48 11.02 8.60 733 10.06 12.40 11.42 13.46
Immigrant status
Non-immigrant 79.56 7408 8413 79.65 7125  81.85 78.65 77.09  80.12
Immigrant (10 years or more in Canada) 18.84 1454 24.06 1835 16.25  20.66 1743 16.08  18.86
Immigrant (less than 10 years in Canada) F F F 1.98 1.22 3.22 3.9 3.3 4.72
Health status
Self-reported health
Excellent/Very good 11.46 8.70 14.96 27.70 2549 30.02 46.43 4506  47.80
Good 28.90 2443 33.82 3416 3192 3648 33.98 3266 3532
Fair/Poor 59.64 5469  64.40 38.13 3576 40.55 19.57 1842 20.78
Health Utilities Index disability categories
No disability 6.69° 4.64 9.56 10.77 9.19 1259 18.20 17.12 19.34
Mild disability 30.11 2586 3474 38.11 3570 40.57 46.02 4450 4755
Moderate disability 19.27 15.19 2413 17.51 1570 1947 17.74 16.57 18.97
Severe disability 41.89 36.87  47.10 31.92 2958 3436 17.16 16.07 18.31
Selected comorbidities*
None 9.83 7.06 13.53 15.19 1339 1719 31.95 3069 33.23
One 27.84 2329 3290 37.33 35.00  39.73 41.42 4005 4281
Two or more 60.99 55.83 65.91 46.86 4442 4931 26.36 2518 2758
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Table A

Selected characteristics by hospital admission status, household population aged 12 to 74 with ambulatory care sensitive conditions (ACSCs), Canada

excluding Quebec, 2000/2001 (concluded)

At least one ACSC At least one non-ACSC No hospitalization
hospitalization (n=840) hospitalization (n=4,149) (n=11,942)
95% 95% 95%
T I - T B o S R ey
weighted —— weighted — weighted —

Characteristics estimate from to estimate from to estimate from to

Depressed

Yes 13.86 1036 1830 12.01 1047 1374 1032 9.41 .31

No 84.02 7950  87.69 85.63 83.82  87.27 88.14 87.11 89.09

Daily stress

Not at all stressful 14.59 1133 1858 12.29 1083 13.92 10.85 998 1178

Not very stressful 20.08 16.10 2476 22,64 2049 2494 AWl 1992 2257

Abit stressful 3415 2970 38.90 36.78 3437 39.26 40.02 3864 4.4

Quite a bit stressful 21.93 1788 26.60 2138 1944 2346 22.25 2094 2361

Extremely stressful 9.09¢ 595  13.67 6.87 573 8.23 5.63 4.94 6.42

Impact of health problems

Sometimes 23.89 19.67 2870 21.98 2013 2395 20.12 1896 2134

Often 46.44 na 51.53 29.96 27.77 3225 14.73 13.73 15.78

Never 29.51 25.36 34.02 48.05 4555 50.56 65.11 63.71 66.49

Usually free of pain

Yes 51.63 46.27 56.96 63.45 6110 6573 71.74 76.40 79.03

No 48.09 475 5348 36.55 3427 3890 2218 2089 2353
Health behaviours

Smoking

Never 17.44 1379 2181 26.90 2468  29.23 3472 3337 36.09

Former 51.55 46.27 56.79 46.92 4450 4935 4.22 40.80 43.66

Occasional 2.99 1.84 482 3.99 287 5.53 3.65 3.16 422

Daily 28.03 2376 3273 21.97 2001 2395 19.20 1810 2034

Body mass index

Underweight 443t 271 717 1.60¢ 1.15 222 1.55 1.23 1.95

Normal 36.26 3118 4167 32.76 3035 3527 3829 36.91 39.69

Overweight 28.64 2429 3383 35.43 3314 3778 33.77 3246 351

Obese 30.49 2594 3546 29.94 27.94  32.03 26.12 2489 2739

Physical activity

Active 16.23 1283 2032 16.73 1493 1870 221 2108 2339

Moderately active 13.14 1025 1671 20.52 1850  22.70 23.57 2234 24.84

Inactive 62.86 51.71 67.74 57.10 5452 59.65 49.23 47.68 50.78

Vegetable and fruit consumption

Five or more servings per day 33.71 2915 38.60 36.20 33.94 3851 36.81 3546  38.17

Fewer than five servings per day 65.04 60.14  69.65 62.53 60.24  64.77 62.13 60.73  63.51

Sense of community belonging

Very strong 20.18 1653 2439 20.07 1835 2192 1733 1628 1843

Somewhat strong 36.06 3070 41.80 38.53 36,10 41.01 40.33 3879 41.89

Somewhat weak 18.67 1542 2243 22.07 2001 246 25.09 2374 2650

Very weak 17.14 13.51 21.50 13.21 150 1513 191 11.03 12.85
Health care experience

Have regular medical doctor

Yes 97.65 95.79 98.70 96.41 95.53  97.12 93.45 92.78 94.07

No 235t 1.30 421 3.59 2.88 4.47 6.54 5.93 721

Contacts with family doctor in past 12 months

None 4.24 248 718 5.96 495 7.7 9.04 8.24 9.90

One to three 24.28 19.88 2931 29.40 27.05  31.87 42.09 4069  43.51

Four or more VAWE] 66.07 75.89 64.43 61.81 66.96 48.78 47.41 50.15

Contacts with specialists in past 12 months

None 39.57 34.81 44.54 511 4887 5334 65.08 63.72 66.42

One to three 37.5 3216 4.8 31N 29.68  33.80 26.43 2522 2768

Four or more 23.28 1877 2850 17.03 1535 18.86 8.43 7.66 9.27

Overnight hospital stay in past 12 months

Yes 38.29 3338 4345 19.22 1747 21.10 871 7.99 9.49

No 61.24 56.06  66.17 80.63 7873 8240 91.25 90.47  91.98

At least one unmet health care need in past 12 months

Yes 17.98 14.38 22.26 16.83 15.21 18.58 15.12 14.14 16.16

No 82.02 7174 85.62 83.12 8136 8474 84.88 83.84 8586

t arthritis, chronic obstructive pulmonary disease, heart disease, cancer, high blood pressure, diabetes

£ use with caution
F too unreliable to be published

Notes: Ambulatory care sensitive conditions (ACSC) are asthma, emphysema/COPD, diabetes, epilepsy, heart disease and high blood pressure (n=16,931); unadjusted results.

Source: 2000/2001 Canadian Community Health Survey; 2000/2001 to 2004/2005 Hospital Person-Oriented Information.
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characteristics to ACSC-related hospitalizations versus no hospitalizations, household population aged 12-74 with ambulatory care sensitive

conditions, Canada excluding Quebec, 2000/2001

A g

95% 95%
confidence confidence
Age-/Sex- interval Age-/Sex- interval
adjusted — adjusted —
Characteristics odds ratio P-value from to Characteristics odds ratio P-value from to
. Daily stress
D;:::g;:ﬂ;:c Not at all stressful” 1.00
Urban' 100 Not very stressful 0.89 0519 0.61 1.28
Rural 0‘9 40 615 074 1 20 A bit stressful 1.06 0735 0.76 1.46
Race . ’ . ‘ Quite a bit stressful 136 0.116 093 1.99
Ly Extremely stressful 237 0.004 133 424
White 1.00 Impact of health problems
Aboriginal 270 0061 095 7.7 pac P
Other visible minority 063 0171 033 122 sometimes 2770000 208 370
: ) ’ : Often 632 0.000 486 8.22
Socio-economic Never! 1.00
Household income quintile Usually free of pain
Lowest 3.96  0.000 270 582 Yest 1.00
Lower-middle 216 0.000 146 3.19 No 312 0.000 246 3.94
Middle 130 0223 0.85 2.00 .
Upper-middle 146 0125 090 238 H:alth. hehaviours
i moking
Highest 1.00 Never! 100
Education ever )
Less than secondary graduation 177 0.000 136 231 Formgr 1.90 0000 139260
: Occasional 209  0.018 114 3.86
Secondary graduation 094 0733 0.65 135 Dail 33 0000 230 450
Some postsecondary 1.50  0.068 0.97 231 y . ’ ’ ’ ’
Postsecondary graduation 1.00 Body mass index
" . : Underweight 333 0.001 1.63 6.81
Highest level of household education Normal' 100
Less than secondary graduation 177 0.000 137 228 Overweight 070 0018 053 094
Secondary graduation 111 0.580 0.77 1.8
Obese 113 0403 0.84 1.52
Some postsecondary 1.85  0.004 122 282 Physi .
- ysical activity
Postsecondary graduation 1.00 -
FamiyMaritalstatus Modere 06 s 0 10
Child, with parent(s) 091  0.805 043 1.91 : ’ ‘ ’ ’
; Inactive 1.61  0.002 119 217
Married/Common-law' 1.00 Vegetable and fruit consumption
Widowed 170 0.002 121240 Fivgormore servings per day’ P 1.00
S‘eparated/Dworce.d 2250000 156 3.8 Less than five servings per day 127 0.048 1.00 161
Single, never married 1.06 0.786 0.70 161 B .
{mmi Sense of community belonging
mmigrant status v : 100
Non-immigrant' 1.00 ery strong ’
) ) Somewhat strong 090 0516 0.67 1.23
Immigrant (10 years or more in Canada) 0.79 0171 0.56 1.11
Immigrant (less than 10 years in Canada) 0.48  0.405 0.09 2.69 Somewhat weak 081 0.176 060 1.10
: ’ ’ ’ Very weak 1.58  0.010 112 2.3
Health status Health care experience
Self-reported health .
t Have regular medical doctor
Excellent/Very good 1.00 Yes! 100
Go_od 3.04  0.000 211 437 No 050 0.038 026 096
Fair/Poor 9.87  0.000 7.04 13.82 . . .
—_ - . Contacts with family doctor in past 12 months
Health Utilities Index disability categories None' 100
No disability’ 1.00 ’
Mild disability 12 062 o072 175 Onetothree 118059 064 217
A Four or more 254 0.002 141 457
Moderate disability 208 0.005 1.5 346 Contacts with specialists in past 12 months
Severe disability 433 0000 279 672 Nt P P 100
;g!feﬁt comorbidities 00 One to three 214 0000 167 274
: Four or more 449  0.000 3.28 6.15
One 163 0.087 0.93 285 Overniaht hospital . h
Two o more 447 0.000 257 776 vernight hospital stay in past 12 months
: ’ ’ : Yes 1.57  0.003 117 210
Depressed No' 100
Lei %;é 0.000 147307 At least one unmet health care need in past 12 months
0 : Yes 630  0.000 496 8.01
No* 1.00

* reference category

# arthritis, chronic obstructive pulmonary disease, heart disease, cancer, high blood pressure, diabetes

... not applicable

Note: Ambulatory care sensitive conditions are asthma, emphysema/COPD, diabetes, epilepsy, heart disease and high blood pressure.
Source: 2000/2001 Canadian Community Health Survey; 2000/2001 to 2004/2005 Hospital Person-Oriented Information.
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Table C
Age/sex adjusted odds ratios relating selected demographic, socio-economic, health status, health behaviour and health care experience
characteristics to ACSC-related hospitalizations versus non-ACSC related hospitalizations, household population aged 12-74 with ambulatory care
sensitive conditions, Canada excluding Quebec, 2000/2001

95% 95%
confidence confidence
Age-/Sex- interval Age-/Sex- interval
adjusted — adjusted ——
Characteristics odds ratio P-value from to Characteristics odds ratio P-value from to
. Daily stress
Dﬁl:;:g/r:ﬂ;:c Not at all stressful® 1.00
Urban' 100 Not very stressful 0.80  0.245 0.55 117
Rural 0.88 03 62 0 68 1 15 A bit stressful 091 0580 0.64 1.29
Race ’ ’ ’ ) Quite a bit stressful 1.03  0.897 0.69 1.53
o Extremely stressful 137 0297 0.76  2.49
White 1.00 Impact of health problems
Aboriginal 19 0204 069 557 pac P
Other visible minority 1340389 069 262 sometimes 1770000 131239
’ ’ ’ ’ Often 251 0.000 191 330
Socio-economic Never! 1.00
Household income quintile Usually free of pain
Lowest 210 0.001 139 317 Yest 1.00
Lower-middle 1.60  0.034 1.04 246 No 1.64  0.000 128 2.10
Middle 121 0431 0.76 192 .
Upper-middle 107 0797 064 178 H:a"h. hehaviours
Hn moking
Highest 1.00 Never! 100
Education ever :
Less than secondary graduation 141 0.011 1.08 1.83 Formt_ar 163 0003 118 2.4
: Occasional 121 0.614 0.58 251
Secondary graduation 0.89 0529 0.61 1.29 Dail 206 0.000 147 290
Some postsecondary 129  0.284 0.81 2.04 y . ’ ’ ’ ’
Postsecondary graduation’ 1.00 Body mass index
. . ’ Underweight 252 0.0Mm 123 514
Highest level of household education Normal' 100
Less than secondar}l graduation 130 0.043 1.01 1.68 Overweight 069 0018 051 094
Secondary graduation 1.06  0.756 0.73 1.56
Obese 094  0.683 0.69 1.27
Some postsecondary 1.55  0.054 099 242 Physi .
- ysical activity
Postsecondary graduation 1.00 Sy
FamiyMarital stats Modere i 0 b 0%
Child, with parent(s) 114 0757 0.50 2.62 . : . ' :
; Inactive 112 0.468 0.82 153
Married/Common-law’ 1.00 Vegetable and fruit consumption
Widowed 123 0.246 087 175 Fivgormore servings per day’ P 1.00
Sgparated/Dworce_d 185 0002 1.7 269 Less than five servings per day 113 0328 0.88 145
Single, never married 116 0483 0.77 175 B .
{mmi Sense of community belonging
mmigrant status v : 100
Non-immigrant' 1.00 Serv “’ﬁ"g 07 0gh o7 1m
Immigrant (10 years or more in Canada) 0.97 0.883 0.68 1.40 omewhatstrong . : . !
Immigrant (less than 10 years in Canada) 0.86  0.861 0.16 4.72 Somewhat weak 091 0592 066 1.7
’ ’ ’ ’ Very weak 135 0.103 094 1.95
Health status Health care experience
Self-reported health .
" Have regular medical doctor
Excellent/Very good 1.00 Yes! 100
Good 1990000 137 290 No 071 0331 036 142
Fair/Poor 3.68  0.000 259 522 . " .
. - . Contacts with family doctor in past 12 months
Health Utilities Index disability categories None' 100
No disability’ 1.00 :
Mild disability 112 0640 070 178  Onetothree LT 07405920
S Four or more 149  0.201 081 274
Moderate disabilty 163 0074 095 280 Contacts with specialists in past 12 months
Severe disability 189 0008 118 3.3 Nt P P 100
;f)'nee‘,t comorbidities 00 One to three 151 0002 117 194
’ Four or more 1.80  0.000 130 2.50
One 117 0.567 0.69 1.98 . . .
Two or more 199 0,009 119 331 Overnight hospital stay in past 12 months
’ ’ ’ ’ Yes 118 0.277 0.87 161
Depressed No' 100
I‘ei 13(1) 0.073 097205 Atleast one unmet health care need in past 12 months
0 ’ Yes 2,65  0.000 207 339
No* 1.00

t reference category

# arthritis, chronic obstructive pulmonary disease, heart disease, cancer, high blood pressure, diabetes

... not applicable

Note: Ambulatory care sensitive conditions are asthma, emphysema/COPD, diabetes, epilepsy, heart disease and high blood pressure.
Source: 2000/2001 Canadian Community Health Survey; 2000/2001 to 2004/2005 Hospital Person-Oriented Information.
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Table D
Patient profiles by predicted probability (quintiles) of experiencing an ACSC-related hospitalization, women, aged 12-74, Canada, excluding Quebec
Quintile 1 Quintile 2 Quintile 3 Quintile 4 Quintile 5
99% 99% 99% 99% 99%
confidence confidence confidence confidence confidence
interval interval interval interval interval
Mean Probability (%) %  from to %  from to %  from to %  from to %  from to
Mean Age (years) 35.26 3408 36.43 42.75 4136 44.15 49.22 47.82 50.62 53.62 52.28 54.96 57.60 56.42 58.78
Age
20 or younger 20.30 1738 2357 12.44 10.18 15.13 6.89° 493  9.56 3.04F 197  4.69 293¢ 1.88  4.55
21t040 42.10 38.02 4630 29.42 25.82 3330 19.73 16.98 22.82 16.92 13.74  20.67 8.75 6.58 1154
411060 35.07 3099 3937 44.27 40.70 47.90 45.64 4131 50.04 39.54 3544  43.80 33.71 29.61  38.06
61 or older 2.54¢ 134 476 13.87 10.99 17.37 27.73 2390 31.92 40.49 36.27 44.85 54.61 5039 58.77
Income Quintiles
Lowest 6.87 498 941 12.12 9.58 15.23 18.67 15.67 22.10 19.90 16.99 23.18 4321 39.07 47.46
Lower Middle 18.43 15.16  22.21 18.92 16.15  22.04 19.55 16.29 23.27 21.67 17.95 2593 19.59 15.96 23.81
Middle 29.19 25.63  33.02 17.88 1470 21.57 15.17 1206 1891 15.55 1279 18.78 8.05 6.11 1053
Upper Middle 21.74 18.76  25.05 18.80 15.77  22.26 14.77 1215 17.83 13.00 9.82 17.01 5.96 448 7.88
Highest 12.85 10.29 15.92 20.49 17.61 23.71 18.20 15.04 21.85 17.26 1432 20.66 10.12 7.9 13.07
Missing 10.93 792 1491 11.79 9.06 15.20 13.64 10.74 1719 12,61 9.44  16.66 13.06 1032 16.40
Select comorbidities’
None 67.55 63.00 71.80 40.27 36.26 44.41 21.56 1839 25.12 11.83 9.27 1499 4.30°F 3.08 597
One 32.09 27.87 36.62 53.97 49.83 58.05 52.51 48.08 56.91 30.28 2635 3453 17.05 13.89  20.76
Two or more F F F 5.76F 413 797 25.92 22.16  30.08 57.89 5335 6230 78.65 7482 82.03
Smoking
Never 54.70 50.00 59.31 39.38 35.86 43.01 34.86 3043 39.57 33.57 29.27 38.15 23.60 20.18 2739
Former 34.54 30.56  38.75 37.50 33.82 4134 39.79 3554 4419 40.74 36.38  45.24 38.26 33.87 42.86
Occasional 4.37¢ 3.04 623 414 294 579 2.60° 167 4.03 1.74 1.08 279 3.53¢ 230 539
Daily 6.39 485 837 18.98 15.97 22.41 22.75 19.45 2643 23.96 20.04 2836 34.61 30.58 38.87
Body Mass Index (BMI)
Underweight F F F F F F F F F 3.38F 195 578 7.16 515  9.86
Normal 61.62 57.10  65.95 46.42 4241 5047 33.51 29.56 37.72 27.53 23.57 31.88 26.80 2329  30.62
Overweight 20.55 17.55  23.93 30.65 27.04 3451 33.22 29.11  37.61 31.17 27.20 35.44 31.49 27.78 35.44
Obese 17.69 1408 21.99 21.77 18.72 2518 32.15 2839 36.17 37.92 33.57 4248 34.56 3033 39.04
Physical activity index
Active 29.78 2611 33.73 21.44 1832 2493 18.61 1531 2243 14.23 11.28 17.79 9.83 7.78 1235
Moderate 36.34 3245 4041 26.52 23.07 30.28 18.90 1591 2230 19.18 15.77  23.13 13.54 10.72  16.95
Inactive 33.89 29.43  38.65 52.05 47.83 56.23 62.49 58.11  66.68 66.60 62.27 70.66 76.63 72.73  80.13
Number of contacts with other doctors
(spedialists) in the past 12 months
None 80.57 77.28 83.48 63.98 59.23  68.47 64.67 60.39 68.72 54.12 49.76  58.42 37.52 33.85 4134
One to three 16.85 1410 20.01 30.51 2640 34.95 27.36 23.74 3130 3212 27.88  36.66 38.09 3439 4192
Four or more 2.58¢ 160 413 5.52 381 792 197 5.89 1071 13.76 11.06  17.00 24.40 20.53 2873

Stayed overnight in the hospital at
least once in the past 12 months
Yes F F F 1.74F 098  3.09 6.24¢ 422 9.4 14.48 11.87 17.55 39.12 34.85 43.56

' select chronic conditions include arthritis, chronic obstructive pulmonary disease, heart disease, cancer, high blood pressure and diabetes
Note: Women aged 12 to 74 years in the CCHS who had at least one Ambulator Care Sensitive Condition (ACSC) (asthma, emphysema/COPD, diabetes, epilepsy, heart disease and high blood pressure).
Source: Linked 2000/01 Canadian Community Health Survey (CCHS) and 2004/05-2005/06 Health Person Oriented Information (HPOI) (excludes Québec)

Statistics Canada, catalogue no. 82-622-X, no. 007, June 2011 Health Analysis Division Working Paper Series



22  Hospitalizations for Ambulatory Care Sensitive Conditions: The factors that matter

4

Table E
Patient profiles by predicted probability (Quintile 5 subgroups) of experiencing an ACSC-related hospitalization, women, aged 12-74, Canada,
excluding Quebec
Quintile 5 (6%-9%) Quintile 5 (10% to 49%) Quintile 5 (50+%)
99% 99% 99%
confidence confidence confidence
interval interval interval

% from to % from to % from to
Mean Age (years) 55.03 53.30 56.76 58.56 56.99 60.12 64.20 59.70 68.70
Income Quintiles
Lowest 3230 27.43 37.58 50.48 44.26 56.69 80.52 63.92 90.60
Lower Middle 18.72 15.08 22.99 19.81 14.34 26.71 F F F
Select comorbidities’
None 7.67¢ 5.49 10.62 3.25¢ 1.93 5.44 F F F
One 21.34 17.00 26.44 14.91 11.72 18.78 F F F
Two or more 70.98 65.52 75.90 81.84 77.1 85.34 98.04 90.58 99.62
Smoking
Never 30.93 25.73 36.66 18.72 14.38 24.01 F F F
Former 33.93 28.82 39.45 8343 37.7 49.90 40.36 23.30 60.11
Daily 31.43 26.42 36.92 35.17 29.97 40.76 54.86 35.84 72.55
Body Mass Index (BMI)
Underweight 3.57¢ 2.01 6.26 8.47t 5.44 12.96 4410 25.72 64.24
Normal 28.94 24.19 34.20 23.98 19.37 29.29 F F F
Overweight 3243 27.59 37.68 3253 27.07 38.51 F F F
Obese 35.06 30.26 40.18 35.01 28.81 41.76 F F F
Physical activity index
Active 9.95 746 13.14 9.12 6.50 12.64 F F F
Moderate 16.25 1242 20.97 10.43¢ 730 14.68 F F F
Inactive 73.80 68.74 78.30 80.46 75.33 84.73 92.44 76.90 97.82
Number of contacts with other doctors (specialists)
in the past 12 months
None 45.02 40.06 50.07 29.86 24.87 35.38 29.51% 1430 51.25
One to three 34.29 29.48 39.46 42.84 37.02 48.86 43.70°F 25.88 63.32
Four or more 20.69 16.18 26.06 27.30 21.09 34.53 26.78" 13.47 46.22
Stayed overnight in the hospital at least once
in the past 12 months
Yes 22.07 17.29 27.73 52.76 46.65 58.79 96.25 79.31 99.42

' select chronic conditions include arthritis, chronic obstructive pulmonary disease, heart disease, cancer, high blood pressure and diabetes
Note: Women aged 12 to 74 years in the CCHS who had at least one Ambulator Care Sensitive Condition (ACSC) (asthma, emphysema/COPD, diabetes, epilepsy, heart disease and high blood pressure).
Source: Linked 2000/01 Canadian Community Health Survey (CCHS) and 2004/05-2005/06 Health Person Oriented Information (HPOI) (excludes Québec)

Health Analysis Division Working Paper Series Statistics Canada, catalogue no. 82-622-X, no. 007, June 2011



Hospitalizations for Ambulatory Care Sensitive Conditions: The factors that matter 23

S

Table F
Patient profiles by predicted probability (quintiles) of experiencing an ACSC-related hospitalization, men, aged 12-74, Canada, excluding Quebec
Quintile 1 Quintile 2 Quintile 3 Quintile 4 Quintile 5
99% 99% 99% 99% 99%
confidence confidence confidence confidence confidence
interval interval interval interval interval
Mean Probability (%) % from to % from to % from to % from to % from to
Mean Age (years) 36.28 35.08 37.48 39.71 38.40 41.02 46.09 44,63 47.55 53.10 51.48 54.72 60.75 59.68 61.82
Age
20 or younger 18.17 15.05 21.76 15.51 1251 19.07 6.47¢ 447  9.28 6.23t 411 933 F F F
211040 42,90 3833 47.60 3213 2820 3632 25.89 2156 30.76 12.83 9.64 16.86 512 329 788
411060 38.21 33.89 4272 46.72 4261 5088 48.60 4376 5347 40.34 35.58 4529 28.57 2474 3274
61 orolder F F F 5.64¢ 399 793 19.03 15.67  22.92 40.60 35.88 4550 65.23 60.68 69.51
Income Quintiles
Lowest 474 292 760 9.69 6.65 13.93 1247 9.74 15.82 17.89 1436 22.07 321 2797 3656
Lower Middle 8.79° 6.14 1243 12.23 9.63 1542 17.62 1442 2135 2037 16.77 24.53 24.84 2087 29.30
Middle 14.22 11.16  17.94 23.01 19.40  27.05 16.77 13.73  20.33 21.15 17.17 2576 14.69 11.83  18.10
Upper Middle 15.62 1270 19.06 22.04 18.66 25.83 23.49 1932 2824 17.03 13.88  20.74 1.72 934 14,63
Highest 50.64 4595 5532 25.83 2228 29.73 17.33 1413 21.07 1230 9.08 1645 6.08¢ 3.95 924
Missing 5.99¢ 3.69  9.60 7.20¢ 490 10.46 1232 874 17.07 11.25 8.17 1530 10.55¢ 741 1481
Family Status
Child, with parent(s) 26.71 2278 31.04 16.23 1311 19.91 7.4 522 970 5.46F 3.86  7.67 F F F
Married/Common-law 63.66 59.10  67.99 63.92 59.34  68.26 68.38 63.68 7274 70.20 65.22 7473 72.62 68.31 76,54
Widowed F F F F F F 1.77¢ 110 284 247¢ 167  3.63 4.23F 243 727
Separated/Divorced 0.93¢ 048 181 3.85¢ 247 594 7.54¢ 522 1079 8.89 6.85 11.46 13.54 10.76  16.90
Single, never married 8.40 6.22 11.24 15.70 1247 19.58 15.16 11.74  19.36 12.98 930 17.84 8.68 6.86 10.92
Health Utilities Index (HUI)
disability categories
No disability 4273 3821 4738 26.09 2243 30.10 13.56 10.64 17.12 5.18 3.83 698 2.45¢ 146 4M
Mild disability 42.86 3813 4773 52.49 4814 56.79 53.12 4825 5793 48.93 43.88 5401 34.06 29.97 3841
Moderate disability 12.55 9.64 16.18 15.33 1265 1847 23.99 19.97 28.53 23.85 19.69 28.58 16.55 13.22 20.52
Severe disability 1.86F 106 3.4 6.09° 399 919 9.34 6.81 12,67 22.03 17.90 26.81 46.93 4255 5136
Smoking
Never 5337 48.70  57.99 31.42 27.14  36.03 19.97 16.14 2443 13.28 9.98 17.46 6.58t 439 975
Former 30.35 2642 3459 47.09 471 5151 52.64 47.77 57.46 60.90 55.94  65.64 67.42 62.67 71.85
Occasional 6.27¢ 446 874 4.86F 3.4 744 F F F 2.66F 167 424 F F F
Daily 10.01 7.50 13.25 16.64 13.59 20.20 24.01 2008 28.42 23.16 19.28  27.55 24.20 2013 28.80
Number of contacts with other doctors
(specialists) in the past 12 months
None 85.98 82.24  89.03 77.29 7332 80.83 71.90 67.05 76.29 57.75 5269 62.65 27.27 2342 3148
One to three 13.69 10.64 17.45 20.78 17.29 24.76 22.89 18.56  27.87 32.92 2862 3752 44.69 40.02  49.45
Four or more F F F 1.93¢ 1.04 353 5.21F 344 781 9.33¢ 6.32 1357 28.05 23.84 3268

Stayed overnight in the hospital at
least once in the past 12 months
Yes F F F F F F 3.83¢ 259 5.65 10.55 759 1448 38.54 3409 4318

Note: Men aged 12 to 74 years in the CCHS who had at least one Ambulator Care Sensitive Condition (ACSC) (asthma, emphysema/COPD, diabetes, epilepsy, heart disease and high blood pressure).
Source: Linked 2000/01 Canadian Community Health Survey (CCHS) and 2004/05-2005/06 Health Person Oriented Information (HPOI) (excludes Québec)
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Table G
Patient profiles by predicted probability (Quintile 5 subgroups) of experiencing an ACSC-related hospitalization, men, aged 12-74, Canada, excluding
Quebec
Quintile 5 (0.09-0.25) Quintile 5 (0.26-0.50) Quintile 5 (>0.50)
99% 99% 99%
confidence confidence confidence
interval interval interval

% from to % from to % from to
Mean Age (years) 59.49 58.15 60.83 63.43 61.91 64.95 66.74 64.94 68.54
Income Quintiles
Lowest 31.09 26.17 36.49 34.47 26.10 43.94 35.31F 20.19 54.06
Lower Middle 2415 19.55 29.43 28.34 20.26 38.10 22.88¢ 1242 38.31
Family Status
Married/Common-law 74.22 69.19 78.69 66.77 57.33 75.03 71.99 53.99 84.92
Widowed/Separated/Divorced 15.20 11.40 20.00 24.90¢ 17.45 34.22 25.52¢ 1330 43.36
Health Utilities Index (HUI) disability categories
Mild disability 37.83 32.92 43.01 28.89 20.43 39.13 F F F
Moderate disability 16.85 12.80 21.85 15.41¢ 9.18 2471 F F F
Severe disability 41.97 36.87 47.24 55.71 45.62 65.35 75.32 56.72 87.67
Smoking
Never 6.94¢ 449 10.59 F F F F F F
Former 65.62 59.93 70.90 70.14 59.91 78.69 80.11 62.39 90.72
Daily 2535 20.36 31.08 21.51¢ 14.97 29.89 F F F
Number of contacts with other doctors (specialists)
in the past 12 months
None 33.18 28.10 38.69 12.79¢ 8.49 18.82 F F F
One to three 45.55 39.95 51.26 48.53 39.17 58.00 21.58E 12.07 35.55
Four or more 21.27 16.97 26.32 38.68 29.58 48.64 71.20 54.96 83.35
Stayed overnight in the hospital at least once
in the past 12 months
Yes 28.05 23.33 3331 62.09 51.78 71.41 83.52 53.20 95.76

Note: Men aged 12 to 74 years in the CCHS who had at least one Ambulator Care Sensitive Condition (ACSC) (asthma, emphysema/COPD, diabetes, epilepsy, heart disease and high blood pressure).
Source: Linked 2000/01 Canadian Community Health Survey (CCHS) and 2004/05-2005/06 Health Person Oriented Information (HPOI) (excludes Québec)
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