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ABSTRACT

PURPOSE The purpose of this study was to determine the relationship between
the number of patients under a primary care physician’s care (panel size) and pri-
mary care quality indicators.

METHODS We conducted a cross-sectional, population-based study of fee-for-
service and capitated interprofessional and non-interprofessional primary health
care practices in Ontario, Canada between April 2008 and March 2010, encom-
passing 4,195 physicians with panel sizes >1,200 serving 8.3 million patients.
Data was extracted from multiple linked, health-related administrative databases
and covered 16 quality indicators spanning 5 dimensions of care: access, continu-
ity, comprehensiveness, and evidence-based indicators of cancer screening and
chronic disease management.

RESULTS The likelihood of being up-to-date on cervical, colorectal, and breast
cancer screening showed relative decreases of 7.9% (P <.001), 5.9% (P = .01),
and 4.6% (P <.001), respectively, with increasing panel size (from 1,200 to
3,900). Eight chronic care indicators (4 medication-based and 4 screening-based)
showed no significant association with panel size. The likelihood of individuals
with a new diagnosis of congestive heart failure having an echocardiogram, how-
ever, increased by a relative 8.1% (P <.001) with higher panel size. Increasing
panel size was also associated with a 10.8% relative increase in hospitalization
rates for ambulatory-care—sensitive conditions (P = .04) and a 10.8% decrease
in non-urgent emergency department visits (P = .004). Continuity was highest
with medium panel sizes (P <.001), and comprehensiveness had a small decrease
(P = .03) with increasing panel size.

CONCLUSIONS Increasing panel size was associated with small decreases in
cancer screening, continuity, and comprehensiveness, but showed no consistent
relationships with chronic disease management or access indicators. We found no
panel size threshold above which quality of care suffered.

Ann Fam Med 2016;14:26-33. doi: 10.1370/afm.1864.

INTRODUCTION

iven the central role that primary health care plays in creating a

sustainable health care system, improving access to high quality

primary health care is an international priority.! Where physician
resources are scarce, one way to achieve better population coverage and
ensure that all individuals have a primary care physician is to promote
larger panel sizes, defined as the number of patients under the care of a pri-
mary care provider. There is, however, a concern that quality may decline
at larger panel sizes.? Establishing the "ideal” panel size for a primary care
physician by striking a balance between population access and quality of
care is a key objective for decision-makers and clinicians. Setting a maxi-
mum size or range, however, is challenging because quality of care can be
influenced by a large number of patient, provider, and contextual factors.

Studies have reported significant correlations between larger panel

sizes and shorter consultations,? fewer home visits,** and higher rates of
referral to specialists.® Previous research conducted by members of our
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team has also found an association between higher self-
reported panel sizes and lower likelihood of providing

high quality primary and secondary preventive care.”

These findings help to identify potential problems with
excessive panel sizes but are insufficient to define opti-
mal panel size ranges.

Our objective was to investigate the relationship
between panel size and a comprehensive set of primary
care quality indicators using linked, population-based
health administrative databases. Our approach was to
allow the existing pattern of relationship to emerge,
with no a priori assumptions about the shape of that
relationship or whether there was a cut-off point across
which performance would be compared. Our hypoth-
esis was that the quality of patient care would drop as
panel size increased.

METHODS

We conducted a cross-sectional, population-based study
of primary care services from April 1, 2008, to March
31, 2010 in the province of Ontario, Canada. The data-
sets used were linked using unique, encoded identifiers
and analyzed at the Institute for Clinical Evaluative
Sciences (ICES), a not-for-profit research institute.

The databases used for this purpose are described in
Supplemental Appendix 1, available at http:/www.
annfammed.org/content/14/1/26/suppl/DC1. This study
was approved by the Bruyere Research Institute Ethics
Board and by the Research Ethics Board at Sunnybrook
Health Sciences Centre, Toronto, Canada.

Setting

Canada has a publicly funded universal health care
system. In Ontario, all medically necessary physi-
cian, laboratory, and hospital fees are covered by the
Ontario Health Insurance Plan (OHIP) for all 13 mil-
lion permanent residents, and prescription medications
are covered for those on social assistance and those
who are aged 65 years or older. More than 80% of
Ontarians receive care in 1 of 3 models: reformed fee-
for-service, capitation/non-interprofessional team, and
capitation/interprofessional team. In the fee-for-service
model, patient enrollment is strongly encouraged, and
physicians accrue a fee for each service they perform.
In the capitation model, patient enrollment is an inte-
gral component of the compensation in that physi-
cians receive a monthly allotment based on an age-sex
adjusted formula for each patient enrolled in their
practice. Approximately one-half of these capitated
practices were funded by the Ontario Health Ministry
to build interprofessional teams. Team composition
varies across practices, but teams include non-clinical
and clinical staff such as nurses, pharmacists, and social

workers who work alongside physicians in the practice.
All 3 models offer physicians financial inducements for
achieving quality goals. These include payments for
achieving various thresholds of cancer screening and
immunizations, incentives for completing flow sheets
for diabetes and congestive heart failure, and bonus
payments for after-hours care.

Participants

Physicians

We used the Corporate Provider Database to identify
primary care physicians and attribute them to the
model in which they were working on March 31, 2010.
We limited the evaluation to generalists working in 1

of the 3 primary care models that serve the majority

of Ontarians. Physicians were excluded if they were
identified as specialists in the Ontario Physician Human
Resource Database or were deemed to have a focused
practice because they billed OHIP fewer than 8 of the
18 standard primary care fee schedule codes during the
study period. Physicians with a prolonged absence from
active practice (no billings for at least 8 consecutive
weeks during the study period) were also excluded.

We obtained the age, sex, place of residency, train-
ing (Canadian and international), number of years since
medical school graduation, practice size, number of
years of experience working in their current payment
model, and practice rurality for each physician from
the Corporate Provider Database. Rurality was deter-
mined using the Rurality Index of Ontario (RIO),"
which derives its measure from population density
and availability of additional health services within the
area. RIO ranges from 0 to 100, with higher numbers
indicating greater rurality, and is commonly grouped
into 3 categories: major urban (less than 10), urban (10
to 45), and rural (greater than 45).

Panel Size
We defined panel size for each physician as the number
of patients receiving their care from that physician. All
patients formally enrolled under the care of a physician
(86% of patients) as of March 31, 2010, as identified by
the Client Agency Program Enrollment Tables were
attributed to that physician's panel. The remaining
patients, those not formally enrolled, were virtually
rostered to the physician from whom they received the
majority of their primary care services during the two-
year study period, as determined by their costs.
Because the amount of time a physician worked
in his or her clinic would considerably influence the
number of patients for whom the physician would have
the capacity to care for, and since we did not have a
measure of work hours or full-time equivalent available
in the health administrative data, we used small panel
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size as a proxy. We hypothesized that part-time clini-
cians would be more likely to have smaller panels, and
that by excluding physicians with the smaller panel
sizes, we would have a more homogeneous population.
Because approximately 25% of primary care physicians
in Ontario report working part time, we excluded phy-
sicians with panel sizes less than 1,200 patients, which
eliminated the lower tertile.

Patients

We included patients with valid health care coverage
(OHIP). Patient age and sex were obtained from the
Registered Persons Database. We linked the postal
codes to census data using the Postal Code Conver-
sion File to determine residential patient income
quintiles."'? Immigration status was inferred based on
when patients were issued their OHIP cards: if prior
to 1998, they were considered long-term residents of
the province, and if after 1998, they were considered
recent registrants. Approximately 80% of recent reg-
istrants are immigrants from other countries, while
the remainder are interprovincial migrants.'”> To mea-
sure patient complexity or burden of disease we used
Resource Utilization Bands with a range from 0 to 5,
derived from physician claims and hospital admissions
using the Johns Hopkins Adjusted Clinical Groups
(ACG) System." We used the Ontario Diabetes Data-
base,'” Congestive Heart Failure registry,'® and Ontario
Asthma Surveillance Information System'” to identify
patients with these conditions. These databases are
based on validated algorithms with high specificity for
the target condition.

Quality of Care Indicators

We relied on 16 indicators of primary care delivery
covering 5 dimensions of care: cancer screening,
chronic disease management, access, continuity, and
comprehensiveness. Supplemental Appendix 2, avail-
able at http://www.annfammed.org/content/14/1/26/
suppl/DCl1, provides the operational definition of

the indicators and indicates whether financial incen-
tives were available for each measure during the study
period. Medication indicators were evaluated only in
individuals aged 65 years and older because data were
not available for other age groups.

We evaluated access and continuity indicators for
all patients. Comprehensiveness was measured at the
physician level. Cancer screening and chronic care
indicators were evaluated in the subset of patients
eligible for that care. For instance, colorectal cancer
screening was assessed only in patients aged 50 to 74
years, while eye screening and hemoglobin A,. tests
were assessed only in individuals with diabetes and
aged 40 years and older.

Analyses
Statistical Methods
We conducted multilevel regressions to assess the rela-
tionship between panel size and each quality of care
indicator, using generalized estimating equations to
account for the clustering effect of patients within phy-
sicians. Panel size was the main independent variable,
with each indicator in turn the dependent variable. We
used negative binomial regressions for all indicators
with count outcomes (access measures), logistic regres-
sions for indicators of cancer screening and chronic
disease management, and linear regressions for conti-
nuity and comprehensiveness. Because of the known
strong influence of rurality on the use of hospital ser-
vices, access regression analyses were carried out only
for major urban regions (RIO <10). For all other mod-
els, the inclusion of the RIO index in the model was
felt to be sufficient to account for any potential influ-
ence rurality might have on these indicators. Regres-
sions were adjusted for all factors listed in Table 1 and
the primary care model. Statistical significance was set
at 0.05, and 95% confidence intervals were reported.
We used restricted cubic splines to optimize mod-
eling of the relationship between panel size and each
outcome variable. The curving functions of the cubic
splines allow the existing pattern of the relationship
between panel size and the outcome to emerge.'® We
chose to use 3 knots for our analyses after compar-
ing the QICu (a goodness of fit measure) of 3-, 4-, 5-,
and 7-knot splines as applied to our data because the
higher knot numbers were unnecessary and overfit-
ted the data. Statistical analyses were performed using
SAS version 9.2 statistical software (SAS Institute).
Restricted cubic spline regressions were implemented
for each outcome with the “"%daspline” SAS macro."”
We used the regression coefficients to derive the esti-
mated level of the quality indicator across panel sizes
1,200 to 3,900, setting the coefficients at their mean or
mode, as appropriate.

RESULTS

Population

In total, 6,801 physicians operated in the 3 primary
care models during the study period. From this group,
38 were removed due to prolonged absences and 373
because they were deemed to be specialists or primary
care physicians with focused practices, leaving 6,390
physicians. Removing physicians with panel sizes

less than 1,200 left 4,195 physicians serving a total
patient population of 8.3 million people. The practices
excluded due to low panel size did not differ markedly
from the sample as a whole, with the exception that
excluded practices were more likely to care for women
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(56% vs 52%) and be rural (9.1% vs 3.3%). We also
ensured that quality of care did not peak at panel sizes
less than 1,200 by visualizing the relationship in the
lower panel sizes (results not shown). Table 1 shows the
patient profile across panel sizes. Physicians with larger
panel sizes were more likely to be male, foreign trained,
and work in urban practices. Immigrant patients and
those from lower income quintiles were more likely to
receive care from physicians with larger panel sizes.

Adjusted Analyses

The relationship between panel size (at intervals of
300) and each indicator is shown in Table 2. Plots of
the mean estimates of each indicator across panel size
and the omnibus P value are displayed in Supplemen-
tal Appendix 3, available at http://www.annfammed.
org/content/14/1/26/suppl/DC1. The omnibus P value
represents the overall effect of the 2 panel-size cubic
spline variables produced by the equation.

Table 1. Patient, Physician, and Practice Characteristics Across Panel Size Ranges

Panel Size

Characteristic All 1,200-1,799
Physician profile
Physicians, No. 4,195 2,028
Age, median (IQR), y 53 (46-59) 51 (44-58)
Male, mean % 68.9 59.9
Foreign trained, mean % 26.9 22.7
Time since graduation, median (IQR), y 27 (20-34) 25 (18-33)
Practice group size, median (IQR), No. 16 (7-30) 15 (7-30)
Rurality: RIO index, median (IQR) 2 (0-8) 2 (0-10)
Rurality categories, %
Major urban (RIO <10) 76.6 74.0
Minor urban (RIO 10-45) 20.4 21.8
Rural (RIO >45) 3.0 4.2
Patient profile
Patients, No. 8,265,930 3,014,806
Proportion virtually rostered, % 12.7 13.6
Age, median (IQR) 41 (21-56) 41 (22-57)
0to18y, % 21.5 21
19t0 <65y, % 63.9 63.4
>65y, % 14.6 15.7
Male, % 48.3 46.4
Recent immigrants, % 10.5 8.4
Rurality: RIO index, median (IQR) 2 (0-11) 2 (0-14)
Rurality categories, %
Major urban (RIO <10) 73.5 70.5
Minor urban (RIO 10-45) 231 24.6
Rural (RIO >45) 3.4 49

Socioeconomic profile by income
quintile (%)

First (lowest) 18.0 16.6
Second 19.6 18.6
Third 20.5 19.9
Fourth 21.6 22.4
Fifth (highest) 203 22.5
Case mix:* Resource Utilization Bands (%)
0 (lowest) 13.0 12.5
1 10.8 10.5
2 27.2 27.0
3 40.7 41.2
4 6.6 6.9
5 (highest) 1.7 1.8

1,800-2,399  2,400-2,999  3,000-3,599 3,600+
1,351 526 168 122

54 (47-60) 55 (47-60) 54 (47-58) 52 (46-58)
747 81.7 76.8 89.3
27.4 34.2 411 303
28 (21-35) 28 (22-35) 28 (21-33) 25 (19-33)
16 (7-29) 18 (7-31) 17 (7-36) 18 (5-54)
2 (0-8) 2 (0-6) 2 (0-8) 0(0-3)
77.3 81.2 79.1 89.1
20.2 17.4 20.9 10.9

2.5 1.4 0.0 0.0
2,792,387 1,399,485 547,305 511,947
1.5 12,5 13.0 13.5
41 (21-57) 40 (21-56) 38 (20-54) 37 (20-52)
211 21.7 23 235
63.7 64.3 64.9 65.9
15.2 14.1 12.1 10.6
49.0 49.6 49.1 50.6

8.7 1.3 15.8 25.0

2 (0-11) 2 (0-8) 2 (0-8) 0 (0-5)
72.9 76.0 76.6 84.0
23.9 22.0 22.4 14.7

3.2 1.0 1.0 1.2

17.3 18.7 22.0 243
19.4 20.4 211 23.0
20.6 21.3 20.9 213
218 21.0 19.8 18.4
20.9 18.6 16.2 13.0
135 13.1 13.0 13.4
10.8 1.1 1.2 1.2
27.4 27.1 27.8 27.4
40.2 40.7 40.4 40.5

6.5 6.4 6.3 6.3

1.7 16 1.4 13

IQR = interquartile range; RIO = Rurality Index of Ontario.

Resource Utilization Bands provides a measure of case mix for the population.

2 The Resource Utilization Bands provide a measure of the health care resource requirements for individuals. The percentage distribution of patients across the 5
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Table 2. Estimated Performance Level in the Fully Adjusted Model for the Corresponding Panel Size

Panel size Panel Size
Indicator P value 1,200 1,500 1,800 2,100 2,400
Cancer screening. % (95% Cl)
Breast <.001 64.6 (63.9-65.3)  64.2 (63.8-64.6)  63.8 (63.4-64.1)  63.4 (63.0-63.8)  63.1 (62.6-63.6)
Cervical <.001 63.7 (62.9-64.5)  62.8 (62.3-63.2)  61.9 (61.5-62.3) 61.1 (60.5-61.6)  60.4 (59.8-61.0)
Colorectal .01 45.6 (44.3-46.8)  44.6 (43.9-45.4)  43.8 (43.2-44.4)  43.2 (42.5-43.9)  42.9 (42.1-43.8)
Chronic disease management, % (95% Cl)
Diabetes
Eye examination 75 716 (71.1-72.2)  71.8(71.4-72.1)  71.8 (71.6-72.1)  71.9 (71.6-72.2)  71.9 (71.6-72.3)
Lipid test 59 62.8 (61.4-64.1)  63.0 (62.2-63.8)  63.1 (62.5-63.8)  63.3 (62.5-64.1)  63.5 (62.6-64.3)
HbA test Al 39.7 (38.2-41.2)  39.3(38.5-40.2)  39.0(38.3-39.7)  38.6(37.8-39.5)  38.3(37.3-39.3)
Metformin .24 89.1 (87.0-90.9)  88.5 (87.1-89.7) 87.9 (86.8-88.8)  87.4 (86.2-88.5)  87.0 (85.6-88.3)
ACEi/ARB 19 733 (72.6-74.0)  73.5(73.1-73.9)  73.7 (73.4-74.0)  73.9 (73.5-74.3)  74.0 (73.5-74.4)
Lipid-lowering agent .66 69.7 (68.8-70.5)  69.8 (69.3-70.3)  69.9 (69.5-70.3) 70.0 (69.5-70.5)  70.1 (69.5-70.6)
Other
CHF: ECHO <.001 69.4 (67.3-71.3) 70.2 (69.0-71.4) 71.1 (70.2-72.0) 71.9 (70.8-72.9) 72.6 (71.4-73.7)
CHF: ACEi/ARB .39 67.3 (65.1-69.3) 67.9 (66.6-69.2)  68.5 (67.5-69.4) 68.9 (67.7-70.0) 69.2 (67.9-70.4)
Asthma: Spirometry 33 24.9 (22.7-27.3) 24.4 (23.0-25.9)  24.0 (22.9-25.1) 23.6 (22.4-24.9)  23.3 (21.9-24.7)
Access & Outcomes (RIO <10), % (95% CI)
Admissions for ACSC 04 120 (11.4-12.7)  12.2 (11.7-12.8)  12.4 (12.0-12.9)  12.6 (12.1-13.2)  12.8 (12.2-13.4)
ED visits, low triage .004 19.5 (18.7-20.3) 19.0 (18.5-19.4) 18.5 (18.1-18.8) 18.1 (17.7-18.5) 17.8 (17.3-18.3)
Physician, % (95% Cl)
Continuity <.001 78.0 (77.4-78.5)  78.6 (78.2-78.9)  79.1 (78.8-79.3) 79.3 (79.0-79.7)  79.3 (78.9-79.8)
Comprehensiveness .03 66.5 (65.8-67.2)  66.6 (66.2-67.0)  66.7 (66.3-67.0)  66.7 (66.2-67.2)  66.5 (66.0-67.1)

ACEi = angiotensin-converting enzyme inhibitor; ACSC = ambulatory-care-sensitive conditions; ARB = angiotensin receptor blocker; CHF = congestive heart failure;
ECHO = echocardiogram; ED = emergency department; HbAlc = glycated hemoglobin; RIO = Rurality Index of Ontario.

Note: Quality of care indicator performance levels are derived from regression coefficients set at their mean or mode across for panel size intervals. The P values given in
the table are omnibus P value that represent the overall effect of the 2 panel-size cubic spline variables produced by the equation.

The likelihood of being up-to-date according to
guideline requirements for cervical cancer screening
decreased with increasing panel size by 5.0%, (from

63.7% to 58.7%), or a 7.9% relative difference (P <.001).

Breast and colorectal cancer screening showed a similar
but less-pronounced association, with absolute and rela-
tive differences from peak to nadir of 3.0% and 4.6%,
respectively for breast (P <.001), and 2.7% and 5.9%,
respectively, for colorectal cancer (P=.01).

Only 1 of the 9 chronic disease indicators reflect-
ing the guidelines for the management of the condition
showed an association with panel size. The likelihood
of individuals aged 40 years and over with conges-
tive heart failure having an echocardiogram within
1 year of diagnosis increased by 6.1% (8.1% relative
difference) across the range studied (P <.001). Four
medication and 4 screening test indicators showed no
significant association.

The rate of non-urgent emergency department vis-
its decreased from 19.5 to 17.4 visits per 100 patients
per 2 years, a 10.8% relative difference (impact of
small differences in the decimals not shown), across
increasing panel size ranges (P =.004), while the rate
of hospitalization for ambulatory-care—sensitive condi-

tions increased by 1.25 admissions per 10,000 (relative
difference 9.4%) over the range studied (P =.04).
Continuity, which reflects the proportion of

primary care visits made to the practice to which

the patient is attached, showed a modest inverted

U-shaped relationship with panel size. Patients were

less likely to receive primary care services from the

practice to which their physician belonged if their phy-

sician had smaller or larger panel sizes (P <.001). The

difference between the highest and lowest estimated

continuity scores was 2.6% (relative difference 3.3%).

We found a modest decrease in comprehensiveness,

the proportion of 20 standard primary care services
rendered, (1.6% absolute, and 2.4% relative difference)
with increasing panel size (P =.03).

DISCUSSION
Main Findings

Within the panel size range studied, increasing panel
size was associated with modest decreases in cancer
screening, but we found no decrease in chronic disease
management indicators. There was a small but notable
inverted U relationship with relational continuity, and

ANNALS OF FAMILY MEDICINE + WWW.ANNFAMMED.ORG *+ VOL. 14, NO. 1 + JANUARY/FEBRUARY 2016

. 30 i


WWW.ANNFAMMED.ORG

NUMBER OF PATIENTS AND QUALITY OF CARE

Panel Size

2,700

3,000

3,300

3,600

3,900

62.7 (62.2-63.3)
59.9 (59.3-60.6)
43.0 (42.1-43.9)

72.0 (71.6-72.3
63.6 (62.7-64.5
37.9 (36.9-39.0
86.8 (85.3-88.1
74.1 (73.6-74.6
70.1 (69.6-70.7

73.2 (72.0-74.4)
69.3 (67.9-70.6)
23.0 (21.5-24.6)

12.9 (12.3-13.5)
17.6 (17.1-18.2)

79.1 (78.7-79.6)
66.3 (65.7-66.9)

62.4 (61.8-63.0)
59.5 (58.7-60.3)
43.2 (42.1-44.2)

71.9 (71.5-72.4)
63.7 (62.6-64.8)
37.6 (36.3-38.9)
86.6 (85.1-88.1)
74.2 (73.7-74.7)
70.2 (69.5-70.8)

73.8 (72.5-75.1)
69.3 (67.8-70.7)
22.8 (21.2-24.4)

13.0 (12.4-13.7)
17.5 (16.9-18.1)

78.7 (78.1-79.2)
66.1 (65.4-66.7)

62.1 (61.4-62.9)
59.2 (58.1-60.3)
435 (42.1-44.9)

71.9 (71.4-72.4)
63.8 (62.4-65.3)
37.2 (35.5-38.9)
86.6 (84.9-88.2)
74.2 (73.6-74.9)
70.2 (69.4-71.1)

74.4 (72.8-75.9)
69.3 (67.5-71.0)
22.6 (20.8-24.4)

13.1 (12.4-13.8)
17.4 (16.8-18.1)

78.1 (77.4-78.8)
65.7 (65.0-66.4)

61.9 (60.8-62.9)
58.9 (57.4-60.5)
44.0 (42.1-45.9)

71.8 (71.2-72.5)
64.0 (61.9-65.9)
36.9 (34.6-39.2)
86.6 (84.5-88.5)
743 (73.5-75.1)
70.3 (69.1-71.4)

74.9 (72.9-76.8)
69.2 (66.9-71.4)
22.4 (20.3-24.6)

13.2 (12.4-14.0)
17.4 (16.6-18.3)

77.4 (76.5-78.3)
65.4 (64.5-66.3)

61.6 (60.3-62.9)
58.7 (56.6-60.7)
44.4 (42.0-46.9)

71.8 (70.9-72.7)
64.1 (61.4-66.6)
36.5 (33.6-39.5)
86.6 (84.0-88.9)
74.4 (73.3-75.4)
70.3 (68.8-71.7)

75.5 (72.9-77.8)
69.2 (66.3-71.9)
22.2 (19.6-25.1)

13.3 (12.3-14.3)
17.4 (16.3-18.5)

76.7 (75.6-77.9)
65.1 (64.0-66.1)

found the likelihood of undergo-
ing an echocardiogram within 1
year of a congestive heart failure
diagnosis showed a positive asso-
ciation with panel size. From our
data, we are unable to determine
whether higher rates of referral
to specialists, greater experience
and expertise, or both could have
contributed to this pattern.
Hospital admissions for
ambulatory-care—sensitive con-
ditions, ostensibly an indirect
measure of primary care systems’
capacity to manage chronic con-
ditions such as diabetes, conges-
tive heart failure, and asthma,??
increased across the panel size
range studied. Estimates for
these hospitalizations, however,
had wide confidence intervals,
and the findings should thus be
interpreted with some caution. In
contrast, the rate of emergency
department visits for non-urgent

conditions, often used as an indi-
cator of poor access to primary
2425 was negatively
associated with increasing panel

care services,

a negligible drop in comprehensiveness of care across
the panel size range. The likelihood of having a hospi-
talization related to an ambulatory-care—sensitive con-
dition increased with larger panel sizes, whereas the
likelihood of making use of the emergency department
for non-urgent issues dropped.

Comparison With Other Studies
Findings of this study are in keeping with others
reporting negative associations between panel size and

820 as well as with studies finding no

cancer screening,
associations with recommended chronic disease pro-
cesses of care?® and clinical outcome measures.?' A pos-
sible explanation is that cancer-screening interventions
are more time consuming because they necessitate a
discussion of risks and benefits of screening and often
the completion of a maneuver by the physician. Other
time-consuming activities such as healthy lifestyle
counseling and immunizations®?° have also been found
to be negatively associated with higher panel sizes.
The literature shows that primary care physicians
carrying larger panel sizes may be more likely to refer
complex patients to specialists, who would then be
more likely to adhere to guidelines.?? Surprisingly, we

sizes; patients of physicians

with larger panels had fewer emergency department
encounters. The majority of studies assessing access
have relied on measures of direct contact with the
physicians, such as the number of yearly visits,2* home
visits,?” and consultation times,*2%2%2° and showed
consistently lower access associated with panel size.
Another study evaluating emergency department visits
as we did reported no association with panel size.3

We found a negligible decrease in the comprehen-
siveness of care and small changes in continuity of care
across the panel size range we studied.?' Continuity
appeared optimized in the mid-range, showing a maxi-
mum gain of 2.6% in that range relative to the lowest
measure. Since an ongoing and consistent relationship
with the same primary care provider or practice over
time is associated with better patient outcomes, espe-
cially for patients with chronic conditions, this differ-

ence may be of clinical relevance.?

Strengths and Limitations

Our study estimated the association between panel
sizes ranging from 1,200 to 3,900 and a broad spec-
trum of primary care quality indicators in more than
4,000 primary care physicians using a cross sectional,
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population-based design relying on health adminis-
trative data. The study’s multiple outcomes, though
allowing us a comprehensive assessment of the poten-
tial role of panel size, were vulnerable to type | errors.
For that reason, statistical significance, especially when
weak, should be interpreted with caution. In addition,
the precision of some estimates was lower, as reflected
by the broader confidence intervals. As a result, it is
possible that potentially meaningful differences across
panel sizes could not be detected for some measures.
The analyses accounted for several factors poten-
tially confounding the relationship of interest. We
controlled for rurality because the limited availability
of other health care services in rural areas can lead
primary care physicians to take on a broader role
in patients’ care provision, consuming more of their
time.?* We accounted for the model in which care was
provided because the remuneration structure is known
to affect physician behavior® and because team com-
position can affect the practice's capacity to care for
patients. We recognize, however, that many practices
that did not receive funding to establish interprofes-
sional teams would likely have included nurses, and
that, in exceptional cases, some might have indepen-
dently hired a complement of other health profession-
als. These practices would have remained attributed
to the non-interprofessional group in the analyses. We

3638 and age’ of the physician

accounted for the sex
because these were found to be associated with qual-
ity of care in some studies. We used multiple factors
to control for patient medical or social complexity, as
complex patients require more time per visit and more
visits per year.*0#!
tion, however, were determined by proxy measures.

Socioeconomic status and immigra-

We also cannot exclude the possibility that some
unmeasured and unaccounted-for factor may be con-
tributing to the observed associations.

Importantly, we did not have access to some param-
eters that could have helped us explain our findings.
For example, we didn't know whether physicians with
larger panel sizes worked longer hours to accommo-
date the increased demands of a larger practice.?® We
also had no data on physicians' attitudes and behaviors,
and have limited information on practice organiza-
tional structure and context.

CONCLUSION

Because the observed differences in quality of care
associated with panel size were modest, and especially
because all showed apparent gradual changes over

the panel size range studied, with no evidence of a
threshold or shoulder beyond which quality dropped,
our findings do not support policy measures such as

thresholds or caps that reduce payments to physicians
with large panel sizes.

We postulate that physicians who take on larger
patient panels may be able to do so without compromis-
ing care quality because some personal or practice char-
acteristics allow them to provide effective and efficient
care. Characteristics such as physician communication
style, 243 44,45
atic improvements in practice access*® are reported to
promote efficiency and/or quality. We need to better
understand what makes some practices high performing

better organizational climate,*** and system-

and what factors support greater efficiency. Building on
this work, our team is undertaking a survey of Ontario
primary care practices to understand their organiza-
tional structure and study the relationship of organi-
zational factors with quality measures. Subsequent
research should also include practice-based observations
and qualitative studies that allow a more in-depth under-
standing about efficient high-performing practices.

To read or post commentaries in response to this article, see it
online at http://lwww.annfammed.orgl/content/14/1/26.
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