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— ABSTRACT

Background: Physician scores on examinations
decline with time after graduation. However,
whether this translates into declining quality
of care is unknown. Our objective was to
determine how physician experience is associ-
ated with negative outcomes for patients
admitted to hospital.

Methods: We conducted a retrospective
cohort study involving all patients admitted to
general internal medicine wards over a 2-year
period at all 7 teaching hospitals in Alberta,
Canada. We used files from the Alberta Col-
lege of Physicians and Surgeons to determine
the number of years since medical school
graduation for each patient’s most responsi-
ble physician. Our primary outcome was the
composite of in-hospital death, or readmission
or death within 30 days postdischarge.

Results: We identified 10 046 patients who
were cared for by 149 physicians. Patient char-
acteristics were similar across physician experi-
ence strata, as were primary outcome rates

(17.4% for patients whose care was managed
by physicians in the highest quartile of experi-
ence, compared with 18.8% in those receiving
care from the least experienced physicians;
adjusted odds ratio [OR] 0.88, 95% confidence
interval [Cl] 0.72-1.06). Outcomes were similar
between experience quartiles when further
stratified by physician volume, most responsi-
ble diagnosis or complexity of the patient’s
condition. Although we found substantial
variability in length of stay between individ-
ual physicians, there were no significant dif-
ferences between physician experience quar-
tiles (mean adjusted for patient covariates
and accounting for intraphysician clustering:
7.90 [95% Cl 7.39-8.42] d for most experi-
enced quartile; 7.63 [95% Cl 7.13-8.14] d for
least experienced quartile).

Interpretation: For patients admitted to gen-
eral internal medicine teaching wards, we saw
no negative association between physician
experience and outcomes commonly used as
proxies for quality of inpatient care.

any jurisdictions have instituted compul-
M sory recertification of physicians on the

assumption that quality of care declines
with experience. Although a systematic review
reported that 32 of 62 studies found decreasing per-
formance with increasing physician experience,
most of these studies evaluated performance on
examinations or hypothetical vignettes rather than
actual quality of care provided to patients, and most
of the studies were done decades ago, before the
widespread availability of tools to readily facilitate
evidence-based medicine.!

Experience is strongly related to better out-
comes in surgery and obstetrics, but studies
examining the association between physician
experience and quality of care for medical
patients have reported mixed results.'® Many of
the studies reporting an inverse association
between experience and quality of care have
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focused on the provision of “guideline recom-
mended tests or therapies” as a proxy for quality
of care. However, guideline recommendations
might not be appropriate in every situation.

An evaluation of broader quality metrics may
be more appropriate to answer this question. For
example, in-hospital mortality and readmission
rates or mortality postdischarge are commonly
used as markers for quality of inpatient care, are
endorsed by the Centers for Medicare & Medic-
aid Services and are included in the Patient Pro-
tection and Affordable Care Act.>'° However, to
our knowledge, few studies have examined the
association between these broader quality met-
rics and physician experience, and these studies
have been limited. They either focused on single
diagnoses,!" excluded older adult patients,?
examined data from only 1 hospital® or com-
bined data’ for both surgeons and physicians.
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Patients admitted to general internal medicine
services at Alberta teaching hospitals are distrib-
uted between wards purely on the basis of bed
availability, and attending physicians rotate every
1-4 weeks. For these reasons, the distribution of
patients between attending physicians is quasiran-
dom. We took advantage of this natural experi-
ment to evaluate the association between attending
physician experience (years since medical school
graduation) and outcomes for patients admitted to
general internal medicine wards in Alberta.

Methods

Data sources

This study complied with the guidelines of the
Declaration of Helsinki and was approved by the
Health Research Ethics Board at the University
of Alberta; the need for patient-level informed
consent was waived.

We used deidentified linked data from the
Alberta Health Discharge Abstract Database, the
Alberta Health Care Insurance Plan Registry,
and the Ambulatory Care Database. We used the
Alberta College of Physicians and Surgeons
master file to identify the year of graduation for
each attending physician (www.cpsa.ab.ca).

Study cohort

We identified all adults with an admission to gen-
eral internal medicine services at the 7 Alberta
teaching hospitals between Oct. 1, 2009, and
Sept. 30, 2010 (the 12 months before a reorgani-
zation of care at one of the teaching hospitals, the
General Internal Medicine Care Transformation,
was implemented), and between Apr. 1, 2011,
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and Mar. 31, 2012 (the 12 months after the
change). As previously reported,'? the General
Internal Medicine Care Transformation did not
affect our primary outcome: in-hospital mortality
and rate of death or readmission in the first
30 days postdischarge. All 7 teaching hospitals
are located in either Edmonton (4) or Calgary (3).
We excluded patients from out of province,
patients who were transferred from or to another
inpatient service (e.g., the intensive care unit, a
different service in the same hospital, another
acute care hospital or a rehabilitation hospital)
and patients with lengths of stay greater than
30 days. In addition, because readmitted patients
tend to be readmitted directly to the service that
discharged them (thereby potentially introducing
a selection bias because readmitted patients have
poorer outcomes than first-time admissions), we
only collected data for the first admission for any
patient during the study period (Figure 1).

Design

The general internal medicine services at all
7 teaching hospitals are structured similarly
(with Royal College of Physicians and Surgeons
of Canada—accredited clinical teaching units run
by attending staff and learners at multiple levels
of training) and admit undifferentiated medical
patients from the emergency department.

Covariates

Patient comorbidities were identified using diag-
nostic codes from the International Classifica-
tion of Diseases, 9th revision (Clinical Modifi-
cation) and International Classification of
Diseases, 10th revision, from the index admis-

Hospital admissions from
Oct . 1, 2009, to Sep. 20, 2010, and from
Apr. 1, 2011, to Mar. 31, 2012
n =20 052

Y

Single admissions
n=13614

Y

Final cohort
n =10 046

Excluded n =6 438
e Repeat admissions

Excluded n =3 568

e Patient transfers to or from other acute care hospitals n = 588

e Out-of-province residents n = 723

e Patients in critical care unit during index admission n=1762

e Experience level of attending physician uncertain or off-service
patient n =495

Figure 1: Derivation of the study cohort.
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sion and all other admissions, visits to emer-
gency departments or ambulatory care visits in
the 12 months before their index admission. The
accuracy of these data has been previously vali-
dated in Alberta databases.'*!

We derived Charlson Comorbidity Index
scores and calculated the LACE score for each
patient at the time of discharge from their index
admission to hospital. LACE is a 4-item score
that was derived® in a prospective cohort study
in Ontario and subsequently validated in
Alberta.'® The score incorporates length of stay
for the index admission to hospital (L), acuity of
admission (A), Charlson Comorbidity Index
score (C) and emergency department use in the
previous 6 months (E). The LACE score can be
used for risk-adjusting outcomes in the first
30 days after discharge from hospital. Each
patient was assigned a resource intensity weight
by health authority nosologists independent of
our study. This measure is a multiplier indicating
how many resources a patient required compared
with an average inpatient in the same province.
Individual patients’ resource intensity weights
would be higher if their length of stay exceeds
that expected for their disease-related group or if
they require additional procedures, such as tho-
racentesis, paracentesis, biopsy, feeding tubes or
total parenteral nutrition.

Outcomes

Our primary end point — death during the index
admission, or death or readmission within 30 days
after discharge — was designed to account for
competing risks and can be adjusted for risk using
the LACE score. In addition, we explored differ-
ences in length of stay across quartiles of physi-
cian experience both in terms of observed and
expected lengths of stay for each patient during
the study period. We generated expected length of
stay for each patient independent of our study
using Canadian Institute for Health Information
estimates, which take into account case mix
group, age and inpatient resource intensity
weights (see www.cihi.ca). The estimates are
based on the most current 2 years of information
available in the Canadian Institute for Health
Information Discharge Abstract Database for all
acute care hospitals in Canada.

Statistical analyses

We evaluated the association between patient
outcomes and attending physician experience,
stratified into quartiles based on years since
medical school graduation. All general internal
medicine physicians had to complete at least
4 years of postgraduate training in internal medi-
cine before being licensed in Alberta.

We compared patient characteristics across
physician experience quartiles as a categorical
variable to allow for nonlinearity using standard
analyses of variance for comparison to continu-
ous variables and 7 tests for comparison to cate-
gorical variables. We calculated adjusted odds
ratios (ORs) and corresponding 95% confidence
intervals (CIs) to compare physician experience
quartiles using logistic generalized linear mixed
models, treating physician as a random effect
and adjusting for age, sex, LACE score (Charl-
son Comorbidity Index score for outcome of in-
hospital death) and hospital as fixed effects. We
modelled length of stay similarly, but with a lin-
ear linkage function. We calculated adjusted
length of stay for each physician experience
quartile using least squares means adjusting for
physician as a random effect and age, sex, Charl-
son Comorbidity Index score, hospital, time
period (2011-2012 v. 2009-2010) and interac-
tion between hospital and time period as fixed
effects. As a sensitivity analysis, we ran the
models with years of physician experience as a
continuous variable rather than as quartiles.

We undertook 3 preplanned sensitivity analy-
ses. First, we stratified patients by complexity of
admission (using resource intensity weights) into
categories of high complexity, median complexity
and low complexity. Second, in an attempt to cre-
ate similar patient cohorts between physician
groups, we examined the experience—outcome
associations in a subcohort of patients admitted to
hospital with one of the 5 most common dis-
charge diagnoses from general internal medicine
wards in Alberta (i.e., chronic obstructive pulmo-
nary disease, pneumonia, heart failure, urinary
tract infection and venous thromboembolism).
Third, because inpatient volume is associated with
length of stay,!” and to ameliorate the potential
interaction between physician experience and vol-
ume, we dichotomized physicians by their total
patient volume over the 2 years we studied and
performed our primary analysis within both sub-
groups independently. Physicians with a greater
than median number of admissions were deemed
“higher volume” and those with the median or a
lower than median number of admissions were
deemed “lower volume.” All statistical analyses
were done using SAS version 9.4 (Cary, NC).

Results

We identified 10 046 patients (mean age 63.4
[standard deviation 19.5] yr; 51.3% men) with an
admission to a general internal medicine teaching
ward during the study period who met our inclu-
sion criteria (Figure 1), who were cared for by
149 physicians. Physician experience ranged from
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4 to 55 years (median 17 [interquartile range  and cerebrovascular disease) were more common
10-25] yr). Although some comorbidities (such as  in patients cared for by the more experienced cli-
hypertension and diabetes) were more common in  nicians; as a result, general estimates of patient
the patients cared for by the least experienced cli-  severity (i.e., Charlson Comorbidity Index scores,
nicians, other comorbidities (such as liver disease  resource intensity weights, LACE scores and dis-

Table 1: Characteristics of study participants, by quartile of physician experience

Physician experience quartile

Overall 1,4-10yr 2, 1117 yr 3,18-22yr 4,>23yr

Characteristic (149 physicians) (40 physicians) (38 physicians) (33 physicians) (38 physicians) p value*
No. of patients 10046 2394 2471 2720 2461
Age, yr, mean * SD 63.4 +19.5 64.1 = 19.1 62.8 = 19.5 62.3 +19.7 64.5 + 19.6 < 0.001
Male sex 5153 (51.3) 1192 (49.8) 1271 (51.4) 1428 (52.5) 1262 (51.3) 0.3
Top 5 most responsible 2506 (24.9) 648 (27.1) 612 (24.8) 656 (24.1) 590 (24.0) 0.045t
diagnoses, no. (%)

COPD 766 (7.6) 221 (9.2) 187 (7.6) 176 (6.5) 182 (7.4)

Pneumonia 512 (5.1) 135 (5.6) 118 (4.8) 148 (5.4) 111 (4.5)

Heart failure 517 (5.1) 120 (5.0) 120 (4.9) 130 (4.8) 147 (6.0)

Urinary tract infection 364 (3.6) 104 (4.3) 98 (4.0) 92 (3.4) 70 (2.8)

Venous 347 (3.5) 68 (2.8) 89 (3.6) 110 (4.0) 80 (3.3)

thromboembolism
Diagnosis fields populated 7.4 (4.6) 7.7 (4.8) 7.7 (4.8) 7.0 (4.5) 7.4 (4.4) < 0.001

in Discharge Abstract
Database, no. (%)

Charlson Comorbidity 2.6 +3.2 2729 2.7 +3.3 2.6 +35 2.6 +3.1 0.4
Index score, mean = SD

Features of index
admission, mean = SD

Resource intensity 1.4+1.2 1.4+1.2 1.3+1.3 1.4+ 1.1 1.4+1.2 0.5

weightt

LACE score 10.4 + 3.1 10.6 + 3.1 10.2 £ 3.1 10.4 + 3.1 10.6 + 3.0 < 0.001

Expected length of 73+5.2 7.6+5.8 7.2+53 73+5.0 7.2+46 0.03

stay, d

Actual length of stay, d 7.6 +6.2 7.6 +6.2 7.1+6.1 7.6 6.0 8.2+6.3 < 0.001
Discharge disposition, 0.2§
no. (%)

Death 541 (5.4) 133 (5.6) 135 (5.5) 137 (5.0) 136 (5.5)

Transferred to facility with 241 (2.4) 66 (2.8) 47 (1.9) 60 (2.2) 68 (2.8)

inpatient care

Transferred to long-term 700 (7.0) 169 (7.1) 163 (6.6) 190 (7.0) 178 (7.2)

care facility

Transferred to hospice 32 (0.3) 4(0.2) 9 (0.4) 8(0.3) 11 (0.4)

Discharged home with 1688 (16.8) 388 (16.2) 419 (17.0) 428 (15.7) 453 (18.4)

support services

Discharged home 6645 (66.1) 1581 (66.0) 1655 (67.0) 1846 (67.9) 1563 (63.5)

Left against medical 199 (2.0) 53 (2.2) 43 (1.7) 51(1.9) 52 (2.1)

advice

Note: COPD = chronic obstructive pulmonary disease, LACE = length of stay, acuity of admission, comorbidities and emegency department visits, SD = standard
deviation.

*Calculated using analysis of variance (continuous variables) or %2 test (binary and categorical variables).

tp value comparing overall proportion of discharges (binary) that were a “Top 5 diagnoses” across physician experience groups.

$Resource intensity weight values provide a measure of a patient’s relative resource consumption compared with an average typical inpatient cost and are
generated by the Canadian Institute of Health Information for each case mix group.

§Overall p value for discharge disposition (categorical) across physician experience groups.
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charge dispositions) were similar across strata of
physician experience (Table 1).

All of the patient outcomes we examined
were similar across physician experience quar-
tiles (Table 2). For example, 17.4% of patients
whose care was managed by physicians in the
highest quartile of experience died in hospital or
were readmitted or died within 30 days of dis-
charge (our primary outcome), compared with
18.8% of those cared for by the least experi-
enced physicians (p = 0.24, Table 2). Even after
covariate adjustment, there were no significant
differences in outcomes across physician experi-
ence strata (e.g., primary outcome adjusted OR
0.88 [95% CI 0.72—1.06] for patients cared for
by the most experienced physicians compared
with those cared for by the least experienced
physicians) (Figure 2). We found similar results
when we considered physician experience as a
continuous variable (primary outcome adjusted
OR 0.997 [95% CI 0.991-1.004], p = 0.45 for
each 1-year increase in physician experience).

Although mean length of stay was longer for
patients cared for by the most experienced clini-
cians compared with those cared for by less experi-
enced physicians (Table 2), we saw substantial
variability in length of stay between individual phy-
sicians within each experience quartile. However,
adjusting for patient covariates and accounting for
intraphysician clustering rendered the differences
between quartiles nonsignificant (mean adjusted
length of stay 7.90 [95% CI 7.39-8.42] d for most
experienced quartile v. 7.63 [95% CI 7.13-8.14] d
for least experienced quartile, p = 0.90).

Sensitivity analyses
Our preplanned sensitivity analyses examining
subgroups defined by patient complexity, most
responsible diagnosis and physician volume
yielded results similar to those of our main anal-
yses, with no significant differences between
physician experience quartiles.

Although out-of-hospital death is a potential
competing risk for each of the secondary out-

Table 2: Outcomes during the index admission and during the first 30 days postdischarge
Physician experience quartile, %*
Outcome Overall, % 1,4-10yr 2, 11-17 yr 3, 18-22 yr 4,>23yr p value
Death during index admission, or death or 17.3 18.8 16.5 16.6 17.4 0.2
readmission within 30 d postdischarge
Death during index admission 5.4 5.6 5.5 5.0 5.5 0.8
Death or readmission within 30 d for any 12.8 14.2 11.9 12.5 12.9 0.2
causet#
Readmission within 30 d for any cause# 11.2 11.9 11.0 1.1 10.9 0.7
Death within 30 d postdischarget# 3.0 3.6 2.3 3.1 2.9 0.1
Emergency department visit within 30 d 16.6 17.2 15.6 16.9 16.7 0.5
postdischarge*
Discharged back to same level of care as 93.1 92.8 94.1 93.2 92.5 0.2
preadmission+
Outpatient physician visit within 30 d of 72.2 72.9 711 721 72.6 0.6
discharget
No. of outpatient physician visits in the first  2.53 + 1.98 2.57 £2.02 2.53 £2.03 2.51+1.89 2.53 £ 1.97 0.8
30 d postdischarge, mean + SD#
Length of stay, d (95% Cl)
Mean actual 7.62 7.62 7.10 7.55 8.22 < 0.001
(7.50-7.74) (7.37-7.87) (6.86-7.34) (7.33-7.78) (7.97-8.47)
Physician-adjusted actual§ 7.30 7.53 7.53 8.04 0.5
(6.64-7.95) (6.88-8.19) (6.84-8.22) (7.37-8.71)
Patient- and physician-adjusted actuall 7.63 7.71 7.82 7.90 0.9
(7.13-8.14) (7.21-8.22) (7.30-8.34) (7.39-8.42)
*Unless otherwise stated.
tMortality data postdischarge are not available for patients discharged after Dec. 1, 2011; thus, these patients are excluded from this calculation.
fDenominator excludes patients who died during index admission to hospital.
§Physician-adjusted length of stay obtained from generalized linear mixed model containing physician experience group (fixed effect) and controlling for
physician as a random effect.
fIPatient- and physician-adjusted length of stay obtained from same generalized linear mixed model with physician as a random effect, but also including age,
sex, Charlson Comorbidity Index score, hospital, time period (2011-2012 v. 2009-2010) and hospital x time period interaction.
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comes, we felt its effect was unlikely to bias
our results because it was an uncommon out-
come (< 3.0%), it did not differ significantly
between the experience quartiles (p = 0.13), and
almost all patients who died outside of hospital
first visited a hospital (30.6%), an emergency
department (32.8%) or an outpatient physician
(36.7%).

Discussion

We found that, at least in teaching hospitals,
physician experience was not negatively associ-
ated with commonly cited proxies for quality of
inpatient care. Moreover, although there were
apparent differences in lengths of stay — with
more experienced physicians keeping patients
longer — the differences were not significant
after adjusting for differences in patient case
mix. These results are similar to those of Good-
win and colleagues in their study on variability
in length of stay and in-hospital mortality.'®

Our findings are consistent with those of Burns
and Wholey,” who found that physician experience
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was not associated with inpatient mortality, and
those of Reid and colleagues,” who found that
although care patterns vary, most of this variation
is due to case mix differences. Very little variation
(< 3%) was attributable to physician characteris-
tics.2 Although Norcini and colleagues'' reported
that there was a significant positive association
between years of physician experience and inpa-
tient mortality for patients with acute myocardial
infarction, the effect size was minimal: nearly
100 times smaller than the impact of physician
specialty and more than 1000 times smaller than
the effect of patient characteristics.

Southern and colleagues® reported significant
associations between increasing physician expe-
rience, longer length of stay and higher mortal-
ity; however, their analysis was based on
6572 admissions (not unique patients), 59 physi-
cians and 1 hospital. We examined data from
7 hospitals, 149 physicians and more than
10 000 unique patients. In addition, we had 90%
power to exclude a 20% relative difference
between the lowest and highest physician experi-
ence quartiles for in-hospital mortality or death

Adjusted OR  FipEmere | fouou e
Event, % (95% CI) < ! >
Death during index admission, or death or i
readmission within 30 d postdischarge H
Quartile 1 (reference) 18.8 1.00 ]
Quartile 2 16.5 0.87 (0.72-1.05) —
Quartile 3 16.6 0.88 (0.73-1.06) e
Quartile 4 17.4 0.88 (0.72-1.06) —_———
Death during index admission |
Quartile 1 (reference) 5.6 1.00 ]
Quartile 2 5.5 1.07 (0.82-1.41) i
Quartile 3 5.0 0.96 (0.74-1.26) i
Quartile 4 5.5 0.95 (0.73-1.26) i
Death or readmission within 30 d postdischarge '
Quartile 1 (reference) 14.2 1.00 n
Quartile 2 11.9 0.81 (0.66-1.00) ——————1
Quartile 3 12.5 0.87 (0.71-1.08) —
Quartile 4 12.9 0.87 (0.71-1.08) —_—
Readmission within 30 d postdischarge |
Quartile 1 (reference) 11.9 1.00 ]
Quartile 2 11.0 0.91 (0.75-1.11) B
Quartile 3 11.1 0.94 (0.77-1.14) —_—
Quartile 4 10.9 0.89 (0.73-1.09) —_——
ED visit within 30 d postdischarge i
Quartile 1 (reference) 17.2 1.00 i
Quartile 2 15.6 0.87 (0.73-1.04) ——
Quartile 3 16.9 1.02 (0.86-1.22) ——
Quartile 4 16.7 0.99 (0.83-1.18) —_—.—
T T T
0.75 1.00 1.25
Adjusted OR
(95% ClI)

Figure 2: Patient outcomes across quartiles of physician experience. Referent group for each comparison are patients cared for by the
physician quartile with the least experience (quartile 1). Odds ratios less than 1 favour physicians with more experience. Adjusted odds
ratios were obtained using logistic generalized linear mixed models, with physician as a random effect and fixed effects being patient
age, sex, hospital and LACE score (except death during index admission, which instead used Charlson Comorbidity Index score). Cl =
confidence interval; LACE = length of stay, acuity of admission, comorbidities and emergency department (ED) visits; OR = odds ratio.
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or readmission within 30 days of discharge, a
difference deemed clinically important by the
Centers for Medicare & Medicaid Services.”!°

Although some may question the generaliz-
ability of our findings beyond Alberta teaching
hospitals, our sociodemographics, most common
admitting diagnoses, case-mix, in-hospital mortal-
ity and postdischarge readmission rates are com-
parable to those of most hospitals elsewhere in
North America.'*! Some may speculate that an
inverse association between quality and experi-
ence is more likely at nonteaching hospitals,
because attending physicians at teaching hospitals
are exposed to trainees and thereby more likely to
remain “up-to-date,”’; however, we would counter
that this hypothesis should be tested rather than
accepted at face value. In fact, in a recent system-
atic review including 15 studies that involved
more than 108 000 patients, we found no substan-
tive differences in outcomes (including length of
stay, mortality and readmission rate) between
general internal medicine patients admitted to
nonteaching hospitals compared with those admit-
ted to teaching hospitals.”> Regardless, we believe
that studies should be done to examine the associ-
ation between physician experience and quality of
care in nonteaching hospitals.

Limitations

Our study has limitations owing to the nature of
administrative data. These data do not capture
clinical markers of disease severity or functional
capacity. However, we adjusted for physician
and patient covariates, specialty consultation and
resource intensity weight during the index
admission to hospital as proxies for disease
severity. In addition, in our analysis of outcomes
in the first 30 days after discharge, we adjusted
for LACE scores, an index that incorporates
length of index hospital stay and number of pre-
vious visits to the emergency department (proxy
markers for frailty and disease severity)."

We did not have detailed process-of-care
measures and instead used in-hospital mortality
and postdischarge outcomes as proxies for qual-
ity of care. However, these quality metrics are
endorsed by both the Canadian Institute for
Health Information and the Centers for Medicare
& Medicaid Services, and are included in the
Patient Protection and Affordable Care Act.*!°
Furthermore, we would argue that a focus on
process-of-care indicators may be misleading,
because not all processes of care should be
applied to every patient. Indeed, qualitative stud-
ies have found that experienced clinicians are
more likely to deviate from guideline recom-
mendations based on their judgement of which
patients are most/least likely to benefit.?

Administrative data are not granular enough
to determine whether the attending physician or
the housestaff wrote discharge orders or came up
with diagnoses and management plans. How-
ever, interphysician variability in length of stay
was marked, suggesting that housestaff were not
as influential in mitigating differences in quality
of care or outcomes between attending physi-
cians as some may assume.

We examined all-cause readmissions rather
than “preventable” readmissions, and we recog-
nize that very few of all readmissions are truly
preventable?*? and that not all readmissions
should be viewed as evidence of poor quality of
care.’®?” Currently, no validated algorithms exist
to define which readmissions are preventable
using administrative data alone.

We acknowledge that years in practice is a
proxy for physician experience that does not
address physician expertise. Previous studies
have shown that physicians with higher scores
on qualifying or recertification examinations
provide more guideline-concordant care.?®*
Future studies should test other proxies for phy-
sician experience, including volume and com-
plexity of case loads. Our sensitivity analyses
suggest no experience—outcome differences
within strata defined by volume or patient com-
plexity, although these were underpowered.

Conclusion

We found no evidence that patients under the care
of more experienced clinicians working in teaching
hospitals had poorer outcomes than patients cared
for by less experienced clinicians. Although our
findings cannot be considered definitive because
our data are limited to inpatients at teaching hospi-
tals, our results raise questions as to the assump-
tions underlying physician recertification programs
based solely on number of years in practice. A
more robust evaluation of physician-specific patient
outcomes is needed to personalize maintenance of
competence programs to meet the needs of individ-
ual physicians, regardless of their vintage.
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