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The primary care and other health system use of home care
patients: a retrospective cohort analysis
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Background: Robust and integrated primary care and home care are core components of effective chronic disease management in
the community. We described the primary care and other health system use by a cohort of home care patients.

Methods: We conducted a population-based retrospective cohort study of patients who received publicly funded home care in
Ontario, Canada, from October 2014 to September 2016. Primary outcomes were primary care physician visits including coordination
with home care, home visits and visits after hours or on weekends or holidays within 6 months of a home care assessment. Second-
ary outcomes included specialist physician visits, emergency department use, home care visits and placement in a long-term care
home. Multivariable models examined associations between patient characteristics and subsequent primary care use.

Results: There were 226 054 home care patients in our cohort, with a median age of 81 years. Following assessment, home care
patients visited primary care physicians at a rate of 0.78 visits per month. Physician-based home care coordination codes were billed
for 3.9% of patients. Primary care home visits were received by 13.1% of patients, and 15.1% of patients used primary care after

hours or on weekends or holidays.

Interpretation: Patients receiving publicly funded home care frequently visited a primary care physician. Physician billings for coordi-
nation between primary care and home care were infrequent but were more common in interprofessional primary care practices.
Physician home visits were more likely to be received by the oldest and most functionally impaired patients, suggesting that home

visits are responsive to the needs of home care patients.

hronic disease management models frequently

emphasize the importance of quality primary care for

effective chronic disease management in the commun-
ity.I?* Various aspects of the delivery of primary care have been
shown to improve outcomes in older adults. For example,
coordination between primary care and other health sectors
can reduce depressive symptoms and improve the functional
status of older adults with multimorbidity.* Home-based pri-
mary care has been shown to reduce emergency department
visits and hospital admissions in homebound older adults.’
Access to timely primary care and after-hours primary care
could reduce emergency department visits.*” However,
research suggests that older adults with complex care needs
frequently experience fragmentation of care and difficultly
accessing primary care.?

Home care patients are a population of community-dwelling
older adults characterized by multiple chronic conditions,
need for support in activities of daily living and a high risk of
adverse outcomes.”!? Aging strategies have frequently called
for robust and responsive primary care and home care to enable
seniors to live well in the community as long as possible.!!!2
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However, primary care use by home care patients has not
been well studied.

The objective of this study was to describe the utilization
of primary care physician services by patients receiving pub-
licly funded home care in Ontario, including coordination
between home care and primary care and advanced access to
primary care, such as home visits and care after hours or on
weekends or holidays. We examined associations between
patient characteristics and subsequent primary care use and
also described the use of other health sectors to contextualize
our findings.
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Study design and data sources

We identified a population-based, retrospective cohort of
adults in Ontario, Canada, who received a comprehensive
home care assessment and used multiple population-based
health administrative databases to capture health system use
following the assessment. Home care patients were identified
through the Home Care Database, which captures client and
service records for publicly funded home care programs in
Ontario. Physician visits were extracted from the Ontario
Health Insurance Plan claims database, which contains infor-
mation on inpatient and outpatient physician billings, includ-
ing “shadow billings” for physicians in primarily capitated
payment models. As the Home Care Database and the
Ontario Health Insurance Plan database form the basis for
payments to health care providers, they have good completion
and are regularly used in research.’® Other databases used
included administrative records of hospital admissions, emer-
gency department visits and placement in long-term care
homes. A description of all data sources can be found in
Appendix 1, available at www.cmajopen.ca/content/7/2/E360/
suppl/DCI1. These data sets were linked using unique
encoded identifiers and analyzed at ICES.

Study cohort

Publicly funded home care services are available in Ontario
to people who require support to remain in their homes,
typically seniors with functional impairments or other com-
plex medical conditions.!* All publicly funded home care
patients who are receiving ongoing care are periodically
assessed with the Resident Assessment Instrument for Home
Care (RAI-HC), a comprehensive clinical assessment tool.!?
We selected all RAI-HC assessments of adult (aged > 19 yr)
home care patients completed in Ontario between Oct. 1,
2014, and Sept. 30, 2016. If a patient was assessed more than
once during the period, their most recent assessment was
selected. The assessment date was considered the index date
for a 6-month follow-up window. Patients receiving pallia-
tive home care at baseline were excluded from the cohort as
their health utilization and outcomes vary greatly from those
of other home care patients.

Baseline characteristics

Patient characteristics were identified from the baseline
assessment and included demographic, health and functional
characteristics, frailty,'° health-related quality of life'® and
3 key conditions known to be primary drivers of home care:
congestive heart failure, chronic obstructive pulmonary dis-
ease and dementia.!”"! Similar to other studies?® we also clas-
sified each patient’s primary care enrolment model at base-
line. The 3 main model types are (a) family health teams,
which are team-based, interprofessional primary health care
organizations funded primarily through capitation payments;
(b) other blended capitation models, which are funded simi-
larly but lack the explicit interprofessional approach; and (c)
enhanced fee-for-service models, which are funded primarily
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through billing claims. A few rural and specialty models were
grouped together in an “other” category and patients not ros-
tered to a physician were considered a distinct category.

Primary care use among home care patients

We linked the index assessment records to other health
administrative databases to identify health service use within
6 months (182 d) of the assessment date. A 6-month follow-up
was chosen as it aligns with the standard RAI-HC assessment
interval and at least three-quarters of patients can be expected
to experience a meaningful clinical change within 6 months.?!
Primary care physician visits were defined as all office, home
or phone-based services provided by a general practice/family
practice physician or community medicine physician with a
maximum of 1 visit per patient per physician per day. We
identified primary care coordination with home care using
billing codes specific to primary care supervision of home care
or participation of a primary care physician in a case
conference concerning a home care patient. For measures of
advanced access, we identified primary care physician visits to a
patient’s home and primary care visits that occurred after
hours or on a weekend or holiday. Details of the calculation of
each physician measure can be found in Appendix 2, available
at www.cmajopen.ca/content/7/2/E360/suppl/DCI.

Other health system use among home care patients
To contextualize the primary care use, we also measured
patients’ other health sector use and their transitions between
care settings. Specialist physician visits were defined similarly
to primary care and included all physicians other than those in
general practice/family practice, community medicine and
pediatrics. Home care use was measured as hours of personal
support and number of home nursing visits. Other measures
included unplanned emergency department visits, unplanned
acute hospital admissions, long-term care home admissions
and death. We also tracked the care setting of the patient
(community, hospital, long-term care, dead) across the
6-month follow-up period and calculated the total number of
transitions in care settings.

Descriptive analysis
We reported the proportion of patients with each type of pri-
mary care physician visit, the rate of primary care physician
visits per month, the proportion of patients with any specialist
physician visit, the average number of specialties seen and the
rate of specialist physician visits per month. We also reported
the proportion of patients who received or were authorized at
baseline for personal support and home nursing as well as the
rate of visits (or hours) per month among patients with the
service. Other measures reported included the proportion of
patients with an unscheduled emergency department visit,
acute hospital admission and long-term care home admission,
the rate of emergency department visits per month, the num-
ber of transitions of care settings and the proportion of
patients who died during the follow-up window.

All rates were based on the number of days during
follow-up that the patient spent in the community, that is, not
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dead, in a long-term care home or in hospital. The calculation
of home care rates excluded any days after home care services
were discharged. Monthly rates were produced by multiplying
the daily rate by 30. Additionally, the proportion of patients
who received a home visit from a primary care physician was
reported by functional impairment stratum and we stratified
the proportion of patients with primary care coordination
with home care by Ontario’s 14 health regions to explore
variation in the rates on the basis of regional initiatives to
promote coordination. All descriptive measures were reported
both for the entire cohort as well as for the important
subpopulations with congestive heart failure, chronic
obstructive pulmonary disease and dementia.

Multivariable analysis

We fit multivariable regression models to examine associa-
tions between patient characteristics and 4 measures of pri-
mary care use. The rate of primary care physician visits was
fit with a quasi-Poisson generalized linear model?? with an
offset term for days spent in the community. Primary care
coordination with home care, home visits with a primary care
physician, and visits with a primary care physician after hours
or on weekends or holidays were each separately fit with
logistic regression models. We included independent vari-
ables that we believed may be associated with primary care
utilization on the basis of previous research and our own
judgment.”*?* These included demographics (sex, age, region,
rurality), health characteristics (functional impairment, cog-
nitive impairment, mood symptoms, comorbid conditions,
number of concurrent medications) and health services (pri-
mary care patient enrolment model type, home care services
received or authorized at baseline). Results were reported as
incidence rate ratios (IRRs) or odds ratios (ORs) with 95%
confidence intervals (Cls). All analyses were performed using
SAS 9.4 (SAS Institute Inc.).

Ethics approval

This study was granted an exemption from formal ethics
review by the Hamilton Integrated Research Ethics Board as
the use of data in this project was authorized under section 45
of Ontario’s Personal Health Information Protection Act, which
does not require review by a research ethics board.

We identified 226 054 adult home care patients with an
assessment between Oct. 1, 2014, and Sept. 30, 2016. The
median age of patients in the cohort was 81 years and just
under two-thirds (62.9%) were women (Table 1). A total of
43.6% of patients needed at least limited assistance with per-
sonal hygiene, locomotion, eating or toileting, and 62.2%
had at least a mild cognitive impairment. At baseline, 13.2%
of patients had a diagnosis of congestive heart failure at
baseline, 19.6% had chronic obstructive pulmonary disease
and 25.8% had a diagnosis of dementia. Roughly 30% of
patients were enrolled in each of the 3 broad types of pri-
mary care patient enrolment models at baseline. Transitions
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Table 1: Baseline characteristics of adult home care patients

in Ontario, September 2014 to October 2016

No. (%) of patients*

Characteristic n =226 054
Demographics
Age, yr (median Q1, Q3) 81 (71, 88)

Sex, female
Lived alone
Health
ADL impairmentt
Independent/supervision
Limited/extensive
Maximal/dependent
Cognitive impairmentt
Intact/borderline intact
Mild/moderate
Severe
Mood symptoms§
No symptoms
Some symptoms
Daily symptoms
Bladder incontinence
Fall in last 90 d
> 5 concurrent medications
Congestive heart failure
Chronic obstructive pulmonary disease
Dementia
Frailty indexq|
Robust (0-0.19)
Prefrail (0.2-0.29)
Frail (= 0.3)

Health-related quality of life score
(median Q1, Q3)**

Patient enrolment model
Enhanced fee-for-service
Family health team
Other capitation
Other

Not enrolled

83 978 (62.9)
110 137 (48.7)

127 725 (56.5)
72 220 (32.0)
26 109 (11.6)

85 613 (37.9)
121 081 (53.6)
19 360 (8.6)

108 918 (48.2)
59 684 (26.4)
57 452 (25.4)
94 535 (41.8)
91 962 (40.7)
189 760 (83.9)
29 875 (13.2)
44 209 (19.6)
58 413 (25.8)

46 043 (20.4)
68 562 (30.3)
111 449 (49.3)
0.19 (-0.01, 0.42)

73 150 (28.7)

75 031 (32.4)

64 908 (33.2)
8403 (2.0)
4562 (3.7)

Note: ADL = activities of daily living, Q1 = quartile 1, Q3 = quartile 3.

*Unless indicated otherwise.

tMeasured with the ADL Hierarchy Scale, which includes personal hygiene,

locomotion, eating and toileting.

Measured with the Cognitive Performance Scale.

§Measured with the Depression Rating Scale.

fIScores on the frailty index range from 0 to 1, where 0 represents no health

deficits and 1 represents all possible health deficits.™

**Scores on the Health Utilities Index Mark 3 (HUI3) range from 0 to 1, where
1 represents perfect health and 0 represents dead. The range of the values is
—0.36 to 1 with scores less than 0 representing health states considered worse

than dead.




between care settings across the follow-up period were com-
mon (Figure 1). At the end of 6 months, 70.7% of the patients
were still living in the community, 12.6% were in long-term
care homes, 3.6% were in hospitals and 13.1% had died.

Primary care use among home care patients

The overall rate of primary care physician visits during the
follow-up period was 0.78 visits per month (Table 2), with
84.4% of patients having at least 1 visit during the follow-
up period. Primary care coordination with home care codes
was billed for 3.9% of patients. Home visits from primary
care physicians were received by 13.1% of patients, and
15.1% of patients used primary care after hours or on week-
ends or holidays. Patients with congestive heart failure and
chronic obstructive pulmonary disease had somewhat higher
primary care use than the overall population. Among the
most functionally impaired patients, just over one-quarter
(27.5%) received a home visit from a primary care physician
(Table 3). Stratifying primary care coordination with home
care by health regions revealed significant regional variation
in the use of the codes, particularly in the differential
between family health teams and other patient enrolment
models (Appendix 3, available at www.cmajopen.ca/content
/7/2/E360/suppl/DCL).
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Other health system use among home care patients
Around three-quarters of patients (71.8%) received per-
sonal support while just over a third received home nursing
(35.7%). Nearly half of patients (46.9%) visited the emer-
gency department and over a quarter (27.2%) had an
unplanned hospital admission during the 6-month follow-
up. Patients with congestive heart failure or chronic
obstructive pulmonary disease had higher rates of emer-
gency department visits, hospital admissions and death.
Patients with dementia had emergency department and hos-
pital utilization similar to that of the overall population but
were significantly more likely to be admitted to a long-term
care home.

Multivariable analysis

Given the number of associations examined and the power of
the study to detect small effects, only statistically significant
IRRs and ORs with point estimates greater than 1.25 or less
than 0.8 are reported in the text. All results can be found in

the tables.

Rate of primary care physician visits
Receiving home care nursing (IRR 1.34, 95% CI 1.31-
1.36) and having 9 or more prescription medications at

2%
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10%
() °°
4% 1% 12% 129
50/0 © 1 30/0
4% 4%
< 4% 4%
100% 87% 81% 77% 74% 72% 71%
Index Month 1 Month 2 Month 3 Month 4 Month 5 Month 6
Dead LTC Hospital Community

Figure 1: Transitions between care settings among adult home care patients in Ontario, September 2014 to October 2016. Note: LTC = long-

term care home.
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baseline (IRR 1.38, 95% CI 1.34-1.42) was associated with
greater primary care use (Table 4). Compared with
patients in enhanced fee-for-service models, patients
enrolled in family health teams (IRR 0.77, 95% CI 0.76—
0.79), other capitated models (IRR 0.80, 95% CI 0.78-
0.82), other models (IRR 0.66, 95% CI 0.62-0.71) and
patients not rostered to a physician (IRR 0.79, 95% CI
0.75-0.83) used less primary care.

Primary care coordination with home care

Residing in southern Ontario (OR 1.41, 95% CI 1.34-1.48),
being enrolled in a family health team (OR 2.73, 95% CI
2.57-2.90) and receiving home care nursing (OR 3.21, 95%
CI 3.07-3.36) all increased the likelihood of primary care
coordination with home care (Table 5). Patients not rostered
to a physician (OR 0.66, 95% CI 0.55-0.79) were less likely
to have coordination.

Table 2: Primary care and other health system use by adult home care patients in Ontario, September 2014 to October 2016

Total no. (%) of

No. (%) of patients; chronic condition

patients* Heart failure COPD Dementia

Health system use n =226 054 n=29 875 n =44 209 n=>58413
Primary care

Any primary care physician visit 190 777 (84.4) 25 596 (85.7) 37 867 (85.7) 47 872 (82.0)

Rate of primary care physician visits per month 0.78 0.94 0.86 0.79

Any primary care coordination with home care 8918 (3.9) 1509 (5.1) 2079 (4.7) 2048 (3.5)

Any primary care physician home visit 29 532 (13.1) 4873 (16.3) 5953 (13.5) 8623 (14.8)

Any primary care visit after hours or on weekends 34 071 (15.1) 4542 (15.2) 6705 (15.2) 7690 (13.2)

or holidays
Other health sectors
Any specialist physician visit
Rate of specialist visits per month
Average count of specialties seen
Any personal support
Any home nursing
Rate of personal support hours per month
Rate of home nursing visits per month
Any emergency department visit
Any acute care hospital admission
Long-term care home admission
Death
Rate of emergency department visits per month
Transitions between care settingst
0
1-2
23

154 007 (68.1)
0.60
150
162 276 (71.8)
80 636 (35.7)
223
6.8
105 909 (46.9)
61598 (272)
35 484 (15.7)
29 843 (13.2)
0.17

136 627 (60.4)
64 222 (28.4)
25205 (11.2)

21163 (70.8)
0.70
1.64

23213 (77.7)

13 836 (46.3)
23.4
6.3

17 461 (58.4)

12 011 (40.2)

4631 (15.5)

6930 (23.2)
0.25

14 923 (50.0)
10 053 (33.7)
4900 (16.4)

31109 (70.4)
0.64
1.62

32643 (73.8)

18 334 (41.5)
20.4
6.1

24 316 (55.0)

15 148 (34.3)

5909 (13.4)
7633 (17.3)
0.23

24 876 (56.3)
12 980 (29.4)
6353 (14.4)

32 433 (55.5)
0.42
1.00
45 845 (78.5)
14 284 (24.5)
29.3
5.1
27 263 (46.7)
16 154 (27.7)
19 896 (34.1)
8577 (14.7)
0.15

27 728 (475)
23 792 (40.7)
6893 (11.8)

Note: COPD = chronic obstructive pulmonary disease.
*Unless otherwise indicated.
tIncludes transfers between any of the following: community, acute hospital, rehabilitation hospital, mental health hospital, continuing care hospital or long-term care home.

Table 3: Receipt of home visits from a primary care physician, by functional impairment stratum

Total no. of patients No. (%) of patients who received home

Stratum of ADL impairment n =226 054 visits from a primary care physician
Independent/supervision 127 725 11 883 (9.3)
Limited/extensive 72 220 10 471 (14.5)
Maximal/dependent 26 109 7178 (27.5)

Note: ADL = activities of daily living.
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Table 4: Multivariable quasi-Poisson regression of primary care physician visits

Unadjusted incidence rate ratio

Adjusted incidence rate ratio

Variable No. of patients (95% ClI) (95% ClI)
Sex

Female 83978 0.97 (0.96-0.99) 0.97 (0.95-0.98)
Age, yr

19-59 23 520 1.00 (ref.) 1.00 (ref.)

60-69 25 957 1.07 (1.03-1.11) 1.02 (0.98-1.05)

70-79 47 410 1.11 (1.07-1.15) 1.08 (1.05-1.12)

80-89 86 717 1.14 (1.10-1.17) 1.15 (1.11-1.18)

>90 42 450 1.17 (1.13-1.21) 1.20 (1.16-1.25)
Region*

Central 93 217 1.00 (ref.) 1.00 (ref.)

East 42 276 0.94 (0.91-0.96) 0.96 (0.94-0.99)

North 19 392 0.82 (0.79-0.85) 0.84 (0.81-0.87)

South 71169 1.09 (1.06-1.11) 1.07 (1.05-1.09)
Ruralityt

Rural 30 584 0.88 (0.86-0.91) 0.96 (0.94-0.99)
Patient enrolment model type

Enhanced fee-for-service 73 150 1.00 (ref.) 1.00 (ref.)

Family health team 75 031 0.78 (0.76—0.79) 0.77 (0.76-0.79)

Other capitation 64 908 0.81 (0.79-0.82) 0.80 (0.78-0.82)

Other 8403 0.60 (0.56-0.65) 0.66 (0.62-0.71)

Not enrolled 4562 0.77 (0.73-0.81) 0.79 (0.75-0.83)
Home care services

Personal support 162 276 1.00 (0.89-1.02) 0.98 (0.96-1.00)

Nursing 80 636 1.33 (1.31-1.35) 1.34 (1.31-1.36)
Function

Independent/supervision 127 725 1.00 (ref.) 1.00 (ref.)

Mild/moderate impairment 72 220 1.05 (1.03-1.07) 1.01 (0.99-1.03)

Severe impairment 26 109 1.15 (1.12-1.19) 1.05 (1.02-1.08)
Cognition

Independent/supervision 85613 1.00 (ref.) 1.00 (ref.)

Mild/moderate impairment 121 081 1.01 (0.99-1.03) 0.98 (0.97-1.00)

Severe impairment 19 360 1.00 (0.96-1.04) 0.97 (0.93-1.01)
Mood

No symptoms 108 918 1.00 (ref.) 1.00 (ref.)

Some symptoms 59 684 1.11 (1.09-1.13) 1.10 (1.08-1.13)

Daily symptoms 57 452 1.23 (1.20-1.25) 1.22 (1.19-1.24)
Chronic conditions

Congestive heart failure 29 875 1.24 (1.21-1.27) 1.12 (1.09-1.14)

Chronic obstructive 44 209 1.14 (1.11-1.16) 1.07 (1.05-1.09)

pulmonary disease

Dementia 58 413 1.02 (0.99-1.04) 1.04 (1.02-1.07)
No. of medications

0-4 36 294 1.00 (ref.) 1.00 (ref.)

5-8 70 698 1.21 (1.17-1.24) 117 (1.14-1.21)

>9 119 062 1.45 (1.41-1.49) 1.38 (1.34-1.42)

Note: Cl = confidence interval, ref. = reference.

*Region is defined by the first letter of a postal code: P = North, K = East, M and N = Central, L = South.
tRural is defined as having a postal code with a Rurality Index for Ontario 2008 score > 40.
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Table 5: Multivariable logistic regression of primary care coordination with home care

Unadjusted odds ratio Adjusted odds ratio

Variable No. of patients (95% ClI) (95% ClI)
Sex

Female 83978 0.92 (0.88-0.96) 1.01 (0.96-1.06)
Age, yr

19-59 23520 1.00 (ref.) 1.00 (ref.)

60-69 25957 1.03 (0.94-1.12) 0.94 (0.86-1.03)

70-79 47 410 1.02 (0.94-1.10) 1.01 (0.93-1.10)

80-89 86 717 0.94 (0.88-1.02) 1.02 (0.95-1.11)

>90 42 450 0.93 (0.86—1.01) 1.02 (0.93-1.12)
Region*

Central 93 217 1.00 (ref.) 1.00 (ref.)

East 42 276 1.07 (1.01-1.14) 0.95 (0.89-1.01)

North 19 392 1.23 (1.14-1.33) 1.11 (1.02-1.20)

South 71 169 1.38 (1.31-1.45) 1.41 (1.34-1.48)
Ruralityt

Rural 30 584 1.29 (1.22-1.37) 1.06 (1.00-1.13)
Patient enrolment model type

Enhanced fee-for-service 73150 1.00 (ref.) 1.00 (ref.)

Family health team 75 031 2.81 (2.66—-2.98) 2.73 (2.57-2.90)

Other capitation 64 908 1.23 (1.16-1.32) 1.24 (1.16-1.32)

Other 8403 0.90 (0.74-1.10) 0.87 (0.70-1.07)

Not enrolled 4562 0.66 (0.55-0.79) 0.66 (0.55-0.79)
Home care services

Personal support 162 276 1.01 (0.97-1.06) 1.18 (1.12-1.25)

Nursing 80 636 3.18 (3.04-3.32) 3.21 (3.07-3.36)
Function

Independent/supervision 127 725 1.00 (ref.) 1.00 (ref.)

Mild/moderate impairment 72 220 1.11 (1.06-1.16) 1.06

Severe impairment 26 109 1.27 (1.19-1.35) 1.06
Cognition

Independent/supervision 85613 1.00 (ref.) 1.00 (ref.)

Mild/moderate impairment 121 081 0.88 (0.84-0.92) 0.94

Severe impairment 19 360 0.90 (0.83-0.97) 1.00
Mood

No symptoms 108 918 1.00 (ref.) 1.00 (ref.)

Some symptoms 59 684 1.13 (1.07-1.19) 1.12 (1.06-1.18)

Daily symptoms 57 452 1.19 (1.13-1.25) 1.17 (1.11-1.24)
Chronic conditions

Congestive heart failure 29 875 1.36 (1.28-1.44) 1.08 (1.01-1.14)

Chronic obstructive 44 209 1.26 (1.20-1.33) 1.06 (1.04-1.12)

pulmonary disease

Dementia 58 413 0.85 (0.81-0.89) 0.99 (0.93-1.05)
No. of medications

0-4 36 294 1.00 (ref.) 1.00 (ref.)

5-8 70 698 1.12 (1.04-1.20) 1.06 (0.98-1.13)

>9 119 062 1.46 (1.36-1.56) 1.21 (1.13-1.29)

Note: Cl = confidence interval, ref. = reference.
*Region is defined by the first letter of a postal code: P = North, K = East, M and N = Central, L = South.

tRural is defined as having a postal code with a Rurality Index for Ontario 2008 score > 40.
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Home visits from primary care physicians

Patients in their 60s (OR 1.34, 95% CI 1.25-1.44), in their
70s, (OR 1.80, 95% CI 1.69-1.92), in their 80s (OR 2.63,
95% CI 2.47-2.79) and 90 years of age and older (OR 3.89,
95% CI 3.65-4.14) were all more likely to receive a primary
care home visit than younger patients (Table 6). Both per-
sonal support (OR 1.46, 95% CI 1.41-1.51) and home nurs-
ing (OR 2.08, 95% CI 2.02-2.13) were also associated with a
greater likelihood of a primary care home visit, as was mild/
moderate (OR 1.39, 95% CI 1.35-1.43) and severe (OR 2.69,
95% CI 2.59-2.80) functional impairments.

Primary care visits after hours or on weekends and
holidays

Patients living in eastern (OR 0.55, 95% CI 0.53-0.58) or
northern Ontario (OR 0.50, 95% CI 0.47-0.53) or in rural
locations (OR 0.63, 95% CI 0.60-0.65) were less likely to
use after-hours primary care (Table 7). Compared with
enrolment in enhanced fee-for-service models, enrolment in
family health teams (OR 0.40, 95% CI 0.39-0.41), enrol-
ment in other capitated models (IRR 0.64, 95% CI 0.63—
0.66), enrolment in other models (OR 0.32, 95% CI 0.28-
0.37) or not being rostered to a physician (OR 0.44, 95% CI
0.41-0.47) reduced the likelihood of an after-hours visit.
Patients with severe functional impairments (OR 1.27, 95%
CI 1.22-1.32) were more likely to use after-hours care while
patients with dementia (OR 0.80, 95% CI 0.78-0.83) were
less likely to do so.

Publicly funded home care patients with continuing care needs
frequently used primary care and other health services within
6 months of assessment. Nearly all the patients visited a pri-
mary care physician at least once; however, just under 4% had a
billing for home care coordination, 13% had a home visit from
a primary care physician and 15% used primary care after hours
or on a weekend or holiday. Coordination codes were more
common in interprofessional primary care practices while after-
hours care was more prevalent in noncapitated practices. Phys-
ician home visits were more likely to be received by the oldest
and most functionally impaired patients.

A previous study with similar primary care definitions
reported a rate of 0.52 primary care physician visits per month
among all older adults in Ontario.”* Comparing this with the
0.78 visits per month observed in this study suggests that
home care patients had around 50% higher primary care use
than a general older adult population. Comparisons with the
same study also suggest that home care patients had twice the
specialist physician use and 3.5 times the emergency depart-
ment visits of an older adult population. Despite the frequent
primary care use observed in our study, the billing codes spe-
cific to primary care coordination with home care were rarely
used. This could suggest low levels of coordination possibly
because of noted difficulties in communication and lack of
integration between home care and primary care.?® It may also
be the result of lack of awareness of the codes or a sense that
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the codes are not worth the effort of claiming. Family health
teams were considerably more likely than other enrolment
models to bill the coordination codes, which could be due to
their interprofessional orientation or to the fact that regional
planning organizations specifically target family health teams
in initiatives to promote coordination.

Older patients with severe functional impairments were
much more likely to receive a primary care home visit than
those without impairments, which suggests physician home
visits are responsive to the functional needs of patients. The
proportion of home care patients with severe functional
impairments who received a physician home visit (27.5%) in
our study is similar to the proportion of patients receiving
palliative care in Ontario reported to have received a
physician home visit in the last 6 months of life (22%).”
Historically part of general practice, physician house calls in
Canada have become more frequent recently after falling
in frequency in previous decades.?®>*! Finally, home care
patients enrolled in noncapitated primary care models were
considerably more likely than those enrolled in capitation-
based models to use primary care after hours or on
weekends or holidays. This effect has been previously
noted, including in a study done in 2005-2006, shortly after
the implementation of the first capitation models in
Ontario.’> Our results suggest that the effect has persisted
over time and that primary care model types may be
influencing access to after-hours care.

Limitations

Our study has some important limitations. Despite the rich
clinical data available in our index assessment, we were not
able to determine the specific clinical reason(s) a patient was
receiving home care or the focus of coordination between pri-
mary care and home care. The degree to which our billing
code based measure of coordination between primary care
and home care underrepresents the true level of coordination
cannot be ascertained by this study and would require qualita-
tive, primary data collection. Given the overall low prevalence
of the codes and the low likelihood that these codes would be
billed in the absence of coordination, misclassification of
coordination would probably move in the direction of reduc-
ing sensitivity while maintaining a high specificity and positive
predictive value. Finally, findings associated with Ontario-
specific primary care models or billing codes may have lower
generalizability.

Conclusion

We found that home care patients with continuing care needs
in Ontario frequently visited a primary care physician. Billing
codes specific to coordination between primary care and
home care were rarely used, although use of the codes may
underrepresent the true level of coordination, but they were
more commonly used in interprofessional primary care prac-
tices. Physician home visits were more likely to be received by
the oldest and most functionally impaired patients, suggesting
responsiveness to patient needs. After-hours primary care was
more commonly received by patients enrolled in noncapitated
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Table 6: Multivariable logistic regression of home visits from primary care physicians
Unadjusted odds ratio Adjusted odds ratio

Variable No. of patients (95% ClI) (95% ClI)
Sex

Female 83978 1.06 (1.04-1.09) 1.05 (1.02-1.08)
Age, yr

19-59 23520 1.00 (ref.) 1.00 (ref.)

60-69 25 957 1.29 (1.21-1.39) 1.34 (1.25-1.44)

70-79 47 410 1.73 (1.63-1.84) 1.80 (1.69-1.92)

80-89 86 717 2.50 (2.37-2.65) 2.63 (2.47-2.79)

>90 42 450 3.94 (3.71-4.17) 3.89 (3.65—4.14)
Region*

Central 93 217 1.00 (ref.) 1.00 (ref.)

East 42 276 0.76 (0.73-0.79) 0.82 (0.79-0.85)

North 19 392 0.54 (0.51-0.57) 0.61 (0.58-0.65)

South 71169 1.03 (1.00-1.06) 1.00 (0.97-1.03)
Ruralityt

Rural 30 584 0.74 (0.71-0.77) 0.88 (0.84-0.92)
Patient enrolment model type

Enhanced fee-for-service 73 150 1.00 (ref.) 1.00 (ref.)

Family health team 75 031 0.75 (0.72-0.77) 0.78 (0.76-0.81)

Other capitation 64 908 0.84 (0.81-0.86) 0.81 (0.79-0.84)

Other 8403 0.79 (0.72-0.86) 1.03 (0.93-1.14)

Not enrolled 4562 1.00 (0.94-1.07) 1.03 (0.96-1.10)
Home care services

Personal support 162 276 1.94 (1.88-2.00) 1.46 (1.41-1.51)

Nursing 80 636 1.84 (1.79-1.88) 2.08 (2.02-2.13)
Function

Independent/supervision 127 725 1.00 (ref.) 1.00 (ref.)

Mild/moderate impairment 72 220 1.65 (1.61-1.70) 1.39 (1.35-1.43)

Severe impairment 26 109 3.70 (3.58-3.82) 2.69 (2.59-2.80)
Cognition

Independent/supervision 85613 1.00 (ref) 1.00 (ref.)

Mild/moderate impairment 121 081 1.40 (1.36-1.44) 1.09 (1.06-1.13)

Severe impairment 19 360 2.06 (1.97-2.14) 1.15 (1.10-1.22)
Mood

No symptoms 108 918 1.00 (ref.) 1.00 (ref.)

Some symptoms 59 684 1.02 (0.99-1.05) 1.02 (0.99-1.06)

Daily symptoms 57 452 1.10 (1.06-1.13) 1.10 (1.07-1.14)
Chronic conditions

Congestive heart failure 29 875 1.36 (1.31-1.40) 1.03 (0.99-1.07)

Chronic obstructive pulmonary 44 209 1.04 (1.01-1.08) 1.08 (1.04-1.12)

disease

Dementia 58 413 1.22 (1.18-1.25) 0.91 (0.88-0.94)
No. of medications

0-4 36 294 1.00 (ref.) 1.00 (ref.)

5-8 70 698 1.19 (1.14-1.23) 1.06 (1.02—1.10)

>9 119 062 1.38 (1.33-1.43) 1.16 (1.11-1.21)
Note: ClI = confidence interval, ref. = reference.
*Region is defined by the first letter of a postal code: P = North, K = East, M and N = Central, L = South.
tRural is defined as having a postal code with a Rurality Index for Ontario 2008 score > 40.
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Table 7: Multivariable logistic regression of primary care visits after hours and on weekends or holidays

Unadjusted odds ratio

Adjusted odds ratio

Variable No. of patients (95% Cl) (95% Cl)
Sex

Female 83978 1.09 (1.06-1.11) 1.08 (1.04-1.11)
Age, yr

19-59 23520 1.00 (ref.) 1.00 (ref.)

60-69 25 957 0.95 (0.90-1.00) 0.91 (0.86-0.95)

70-79 47 410 1.00 (0.96—1.05) 0.98 (0.94-1.03)

80-89 86 717 1.02 (0.98-1.06) 1.00 (0.96-1.05)

>90 42 450 1.01 (0.97-1.06) 1.00 (0.95-1.05)
Region*

Central 93 217 1.00 (ref.) 1.00 (ref.)

East 42 276 0.48 (0.46-0.50) 0.55 (0.53-00.57)

North 19 392 0.41 (0.39-0.43) 0.50 (0.47-0.53)

South 71 169 1.13 (1.10-1.16) 1.10 (1.07-1.13)
Ruralityt

Rural 30 584 0.45 (0.43-0.47) 0.63 (0.60-0.65)
Patient enrolment model type

Enhanced fee-for-service 73150 1.00 (ref.) 1.00 (ref.)

Family health team 75 031 0.35 (0.34-0.36) 0.40 (0.39-0.41)

Other capitation 64 908 0.62 (0.60-0.64) 0.64 (0.63-0.66)

Other 8403 0.22 (0.19-0.25) 0.32 (0.28-0.37)

Not enrolled 4562 0.41 (0.38-0.44) 0.44 (0.41-0.47)
Home care services

Personal support 162 276 1.19 (1.16-1.23) 1.12 (1.09-1.15)

Nursing 80 636 (1.12-1.17) 1.22 (1.19-1.26)
Function

Independent/supervision 127 725 1.00 (ref.) 1.00 (ref.)

Mild/moderate impairment 72 220 1.05 (1.03-1.08) 1.00 (0.97-1.03)

Severe impairment 26 109 1.48 (1.43-1.53) 1.27 (1.22-1.32)
Cognition

Independent/supervision 85613 1.00 (ref.) 1.00 (ref.)

Mild/moderate impairment 121 081 0.91 (0.89-0.93) 0.95 (0.93-0.98)

Severe impairment 19 360 1.04 (1.00-1.09) 1.05 (0.99-1.10)
Mood

No symptoms 108 918 1.00 (ref.) 1.00 (ref.)

Some symptoms 59 684 1.04 (1.02-1.07) 1.05 (1.02-1.08)

Daily symptoms 57452 1.13 (1.10-1.16) 1.12 (1.09-1.16)
Chronic conditions

Congestive heart failure 29 875 1.01 (0.98-1.05) 0.97 (0.93-1.00)

Chronic obstructive pulmonary 44 209 1.01 (0.89-1.04) 1.05 (1.02-1.08)

disease

Dementia 58 413 0.81 (0.79-0.83) 0.80 (0.78-0.83)
No. of medications

0-4 36 294 1.00 (ref.) 1.00 (ref.)

5-8 70 698 1.10 (1.07-1.15) 1.11 (1.07-1.16)

>9 119 062 1.17 (1.13-1.21) 1.18 (1.14-1.23)

Note: Cl = confidence interval, ref. = reference.

*Region is defined by the first letter of a postal code: P = North, K = East, M and N = Central, L = South.
tRural is defined as having a postal code with a Rurality Index for Ontario 2008 score > 40.
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primary care models, suggesting models of physician payment
may be affecting access to after-hours care. These findings
provide important insight into the primary care use of home
care patients and can inform future research on how patterns
of primary care and home care can influence the health out-
comes of home care patients.
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