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Abstract

Background—More physician years in practice have been associated with less frequent
guideline adherence, but it is unknown whether years in practice are associated with patient
outcomes.

Methods—We examined all inpatients on the teaching service of an urban hospital from 7/1/02
through 6/30/04. Admissions were assigned to attending physicians quasi-randomly. Years in
practice was defined as the number of years the attending physician held a medical license. We
divided physicians into 4 groups (0-5, 6-10, 11-20, and > 20 years in practice), and used negative
binomial and logistic regression to adjust for patient characteristics and estimate associations
between years in practice and length-of-stay, readmission, and mortality.

Results—59 physicians and 6,572 admissions were examined. Though the four inpatient groups
had similar demographic and clinical characteristics, physicians with more years in practice had
longer mean lengths-of-stay (4.77, 5.29, 5.42, and 5.31 days for physicians with 0-5, 6-10, 11-20,
and >20 years in practice respectively, p = 0.001). After adjustment, inpatients of physicians with
more than 20 years in practice had higher risk for both in-hospital mortality (OR = 1.71, 95% CI:
1.06-2.76) and 30-day mortality (OR = 1.51, 95% CI: 1.06-2.16) than inpatients of physicians
with 0-5 years in practice.

Conclusion—Inpatient care by physicians with more years in practice is associated with higher
risk of mortality. Quality of care interventions should be developed to maintain inpatient skills for
physicians.
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INTRODUCTION

METHODS

It is difficult to measure whether quality of care changes over the course of a physician’s
career. More years in practice among physicians have been associated with decreased
medical knowledgel=3 and less frequent adherence to standards of care,*-8 but these
measures do not assess quality of care. Because efforts to measure associations between
physician years in practice and patient outcomes have had conflicting results’~11 and often
compared dissimilar patient groups,12 13 it is unknown how physician years in practice
affect the most appropriate measures of quality: patient outcomes.

Recognizing a public interest in maintaining quality care, the American Board of Internal
Medicine has required that internists initially boarded after 1989 recertify every ten years.
Although internists with many years in practice are exempt from internal medicine
recertification, there are few data to support this policy and little is known about whether
physicians exempt from recertification continue to offer high quality care.

A necessary component of high quality care is efficient management of complex medical
inpatients. Over the last twenty years, the complexity of diagnostic work-ups and treatment
plans associated with inpatient care has increased,1# while average length-of-stay has
decreased.1® Internists who trained in the current era of high inpatient acuity and rapid
turnover may feel more comfortable caring for inpatients than those who trained earlier.

Several other physician attributes have been associated with patient outcomes, including
care by hospitalists (inpatient specialists), which has been associated with both shorter
length-of-stay,16-19 and lower mortality.16: 17 More inpatient experience has also been
associated with shorter length-of-stay and lower mortality.1® However, it is unknown
whether more years in practice adversely affect either length-of-stay or outcomes of care.

Our objective was to determine the effect of physician years in practice on length-of-stay
and three patient outcomes (30-day readmission, in-hospital mortality, and 30-day mortality)
on the teaching service of an academic teaching hospital. We hypothesized that more
physician years in practice are associated with longer length-of-stay and higher mortality.

Study Setting, Design, and Population

Study Setting—Weiler Hospital is a 381-bed hospital that is one of two hospitals
comprising Montefiore Medical Center, the primary teaching site of the Albert Einstein
College of Medicine of Yeshiva University. We examined all admissions to Weiler
Hospital’s general medical teaching service from 7/1/02 through 6/30/04.

Study Desigh—We used a quasi-experimental design to take advantage of a naturally
occurring experiment occurring at Weiler. Patients are assigned to one of six identical teams
at the time of admission by the admitting resident. Each team consists of one attending, one
senior resident, two interns, one sub-intern, and a third-year medical student. Patients
assigned to hospitalist-run non-teaching teams were excluded. Although teaching team
assignment appears random, because concealed allocation does not occur we consider this a
quasi-randomized design.18: 20

Study Population—Because we suspected that attending physicians might behave

differently with their established patients in ways that could confound our analysis, we
excluded inpatients with prior contact with the attending physician to whose team they were
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assigned. In addition, because many patients had more than one admission during the study
period, we have used the term admission rather than patient to describe our unit of analysis.

Outcome Variables

Our outcome variables were: length-of-stay, 30-day readmission, and in-hospital and 30-day
mortality. Length-of-stay was analyzed as a continuous variable and, although not normally
distributed, is reported as a mean (as has been done previously).16: 18. 21, 22 Readmission
was defined as an admission for any reason, within 30 days of discharge, to either of the two
hospitals captured in Montefiore’s Clinical Information System. Readmission outside
Montefiore occurs rarely (1.9% of discharges). Readmission, in-hospital and 30-day
mortality were analyzed as dichotomous variables.

Outcome and other admission-level data (described below) were extracted using Clinical
Looking Glass,™ a quality improvement health care surveillance software.23 Mortality data
were obtained from the social security death registry.

Major Independent Variable

The major independent variable was the number of years in practice of the attending
physician to whom the admission was assigned. This was defined as the time elapsed from
the date of New York State licensure to the date of admission, and categorized a priori into
four groups: 0-5 years, 6-10 years, 11-20 years, and >20 years.

The analyses were then repeated with physician years in practice defined as years since
medical school graduation. To maintain four similarly sized groups, the groups were: 0-7
years, 8-12 years, 13-22 years, and > 22 years in practice.

Date of licensure and year of medical school graduation were obtained from the New York
State Physician Profile Website.24

Physician-level Covariates

In addition to number of years in practice, we considered two other covariates to assess
physician-level confounding: (1) whether or not the attending physician was a hospitalist (a
physician who devotes more than 50% time to inpatient care), and (2) inpatient experience.
To quantify inpatient experience, we calculated the total number of admissions for each
physician over the two-year study period. We then dichotomized at the physician median
(84 admissions) to categorize physicians as high or low inpatient volume.

Admission-level covariates

We included the following admission-level covariates: demographic characteristics,
insurance, number of admissions within the previous 90 days, admission albumin, diabetes
diagnosis, DRG-weight, and primary discharge diagnosis (ICD-9 code). Albumin and DRG-
weight (a numeric billing code summarizing the total utilization associated with the
admission) were used as surrogates for overall illness severity.16: 18. 25-28

We also used two common risk adjustment tools (Charlson score?® and Elixhauser3?) to
measure overall co-morbidity. Charlson score was analyzed as both a continuous variable,
and dichotomized at the admission median (median score = 1). Admissions were thus
defined as complex (Charlson >1) or less complex (Charlson <1).

ICD-9 codes were grouped into diagnosis clusters using the Healthcare Cost and Utilization
Project of the Agency for Healthcare Research and Quality system.31
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Statistical Analysis

Admission groups—First, the four admission groups were constructed based on years in
practice of the physician (0-5 years, 6-10 years, 11-20 years, or >20 years). Then, patient
characteristics were compared, using analysis of variance, Kruskal-Wallis, or chi-square
tests.

Physician years in practice and length-of-stay—To assess univariate association
between physician years in practice and length-of-stay, we used Somers’ D as a rank-based
test,32 with standard errors robust to clustering of admissions within physicians. We
repeated this analysis with and without truncation of length-of-stay to the mean plus three
standard deviations (24 days), to assess the influence of long length-of-stay outliers, and
including only the first admission for each patient, to assess the influence of patients
returning for several admissions.

We then assessed the association between physician years in practice and length-of-stay
after adjusting for both physician-level and admission-level covariates, using a multivariate
negative binomial regression model. Negative binomial regression is appropriate when the
dependent variable (e.g. length-of-stay), is skewed and overdispersed. To determine if the
association between years in practice and length-of-stay is consistent among physicians with
different levels of inpatient volume, we also examined how interactions between years in
practice and inpatient volume affected length-of-stay. Because we observed a significant
interaction, we performed a post-hoc analysis, stratified by physician inpatient volume.

Physician years in practice and clinical outcomes: readmission and mortality
—To assess the association between physician years in practice and the dichotomous
outcomes of readmission and both in-hospital and 30-day mortality, we initially compared
rates of these outcomes between the four admission groups, using chi-square tests.

Before constructing multivariate models, we first determined that the physician random
effect did not improve the model according to Akaike’s information criterion,33 so further
analyses ignored heterogeneity among physicians. We therefore constructed multivariate
logistic regression models to assess the independent impact of physician years in practice on
30-day readmission, inpatient mortality, and 30-day mortality, after adjusting for both
physician-level and admission-level covariates. Similar models were constructed for each
outcome. We initially chose variables for multivariate analysis that were significantly
different between the four admission groups, then added other variables, keeping those with
a Wald-statistic p < 0.20. Variables were excluded from our models if they were not
associated with the outcome, or were co-linear with other independent variables. Variables
that were measurable only at the time of discharge (i.e. DRG-weight, ICD-9 code) may
reflect the outcome of care rather than an attribute of the admission, and thus were not
included in multivariate analyses.

To assess whether the observed association between physician years in practice and
mortality was similar among admissions of different complexity, we performed a second
post-hoc analysis stratified by the Charlson co-morbidity score: complex admissions
(Charlson score >1) and less complex admissions (Charlson score <1).

STATAV/IC software, version 10.0,34 was used for all analyses. Montefiore’s IRB approved
the study.
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RESULTS

Admission groups

From 7/1/02 through 6/30/04 there were 9,047 admissions to Weiler’s general medical
teaching service. Of these, 2,465 were patients with a previous encounter with the attending
physician to whose team they were assigned, and significant data were missing on 10
admissions, leaving a study sample of 6,572. This included 2,483 admissions (37.8%)
assigned to physicians with 0-5 years in practice, 1,659 (25.2%) to physicians with 6-10
years in practice, 1,139 (17.3%) to physicians with 11-20 years in practice, and 1,291
(19.6%) to physicians with >20 years in practice.

The four admission groups were similar with respect to age, sex, race, insurance, proportion
with diabetes, albumin level, Charlson score, Elixhauser diagnoses, and DRG-weight. The
mix of ICD-9 diagnoses was similar between the four groups. (Table 1).

Physician years in practice and length-of-stay

Univariate analysis (Table 2) revealed that mean length-of-stay was shortest (4.77 days) for
admissions assigned to physicians with 0-5 years in practice, compared with 5.29 days for
admissions to physicians with 6-10 years in practice, 5.42 days for admissions to physicians
with 11-20 years in practice, and 5.31 days for admissions to physicians with >20 years in
practice (cluster-robust p value = 0.001 for the difference between the groups). After
truncating length-of-stay to reduce the effect of outliers, and restricting the analysis to first-
admissions to eliminate the effect of multiple admissions per patient, more physician years
in practice remained significantly associated with longer length-of-stay (p = 0.003).

We also demonstrated that more physician years in practice affected length-of-stay
differently, depending on whether the physician had high or low inpatient volume (Figure; p
for interaction < 0.001). Among low volume physicians, we did not observe an association
between years in practice and length-of-stay (p = 0.98). However, among high volume
physicians, more years in practice was associated with longer length-of-stay (cluster-robust
p value = 0.002 for the difference between the groups).

After adjustment for admission-level covariates (sex, race/ethnicity, insurance, albumin, and
Charlson co-morbidity score), more years in practice remained significantly associated with
longer length-of-stay for physicians with high inpatient volume, but not for physicians with
low inpatient volume. Because these analysis were performed using negative binomial
regression and the results are reported as incidence rate ratios,3 we have included them in
an appendix.

Years in practice and readmission and mortality rates

Social security mortality data were available for 97.7% of admissions. Univariate analysis
revealed no significant differences in 30-day readmission, inpatient mortality, or 30-day
mortality rates between the four groups. Multivariate associations between physician years
in practice and both readmission and mortality rates are shown in Table 4, and also
demonstrate no significant differences in 30-day readmission rates between the four groups.
However, after adjustment for admission-level factors and whether the physician was a
hospitalist, admissions assigned to physicians with >20 years in practice had a higher risk of
both in-hospital mortality (OR = 1.71, 95% CI 1.06 — 2.76), and 30-day mortality (OR =
1.51, 95% ClI: 1.06 — 2.16), compared to admissions assigned to physicians with 0-5 years
in practice. When we repeated the multivariate analyses with physician years in practice
defined based on years since medical school graduation, the results were similar.
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We found that the increased mortality risk associated with more years in practice was
limited to more complex admissions. Among less complex admissions (Charlson score <1),
those assigned to physicians with more than 20 years in practice did not have a higher risk of
in-hospital (OR 0.73, 95% CI 0.29 — 1.81) or 30-day mortality (OR 1.04, 95% CI 0.48 —
2.25) compared to those assigned to the 0-5 year group. However, among more complex
admissions (Charlson score >1), we observed higher in-hospital (OR 2.34, 95% CI 1.30 -
4.31) and 30-day mortality (OR 1.75, 95% CI 1.13 — 2.70) for those assigned to physicians
with more than 20 years in practice, compared to those assigned to the 0-5 year group.

DISCUSSION

We found a significant association between care by physicians with more years in practice
and longer lengths of stay. In addition, after careful adjustment, we found significantly
higher in-hospital and 30-day mortality in admissions cared for by physicians with the most
years in practice. This finding persisted whether we defined years in practice as years since
obtaining licensure, or years since medical school graduation. In post hoc analysis, we found
that the mortality risk associated with being cared for by a physician with more years in
practice was higher only among medically complex admissions.

Several studies have found an association between inpatient experience and shorter length-
of-stay,16-19 but few have examined physician years in practice as a measure of experience.
In our study, physicians with more years in practice had longer length-of-stay overall, but
this association was not consistent among all physicians. Among high volume physicians,
more years in practice was associated with longer length-of-stay; however, low-volume
physicians showed the opposite effect: more years in practice was associated with shorter
length-of-stay. As our study was not longitudinal, we were unable to determine if physician
length-of-stay changes over time, or whether physician length-of-stay is relatively constant.
If physician length-of-stay changes over time, there are several plausible explanations for
the association between more years in practice and longer length-of-stay. High-volume
physicians may suffer “burn-out” and become less efficient after years of inpatient practice,
accounting for longer length-of-stay in later years. Low-volume physicians may need to
acquire years of experience before they are able to offer efficient care, and their length-of-
stay may therefore be long initially but shorter over time. If physician length-of-stay does
not change over time, then it is possible that a physician’s length-of-stay reflects attention
paid to length-of-stay during residency training. It is likely that physicians with the most
years in practice trained earlier, when maintaining shorter length-of-stay was not a priority.

Although we found that admissions assigned to physicians with the most years in practice
had higher mortality, this finding was not consistent among all admission groups. While we
found no significant association between more physician years in practice and mortality in
less medically complex admissions, we observed a significant association between more
physician years in practice and higher mortality among medically complex admissions.

Because our study is not longitudinal we cannot determine if physician inpatient skills
change over time, or remain relatively constant. It is possible that physician inpatient skills
erode over time, resulting in worsening quality of care for complex hospitalized patients,
and higher mortality. It is also possible that the knowledge and skills physicians acquire
during their training remain intact, but that these clinical tools become less relevant to the
care of complex inpatients as medical advances accumulate. Further research is needed to
determine if interventions can close the gap in quality of care among physicians with many
years in practice. One such intervention would be extension of recertification requirements
to all physicians. Physicians with the highest mortality in this study (physicians with > 20
years in practice) are currently exempt from recertification.
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Our study has some limitations. It is possible that unmeasured differences between patient
groups resulted in residual confounding. In particular, older physicians are more likely to
care for older, sicker, patients, with an increased risk of mortality but we minimized this
effect by excluding patients with any prior relationship with the assigned physician. Because
our four admission groups were so similar, we believe that our attempts to minimize
selection bias were largely successful. To further minimize confounding, we adjusted for
admission- and physician-level covariates, but did not assess use of specialty consultation,
which may affect patient outcomes. Lastly, our data were drawn from a single institution,
our sample of attending physicians is small (n = 59), and it may not represent all physicians.

In conclusion, in an urban teaching hospital, more years of physician experience are
associated with longer length-of-stay and a higher risk of both in-hospital and 30-day
mortality. Quality of care interventions should be developed to assist physicians to maintain
inpatient skills throughout their careers, and that consideration should be given to the
extension of recertification requirements to all physicians.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Table 3

Readmission and Mortality Grouped By Physician Years in Practice

Years in practice 0-5 years 6-10 years 11-20 years >20 years
No. of patients (n=2483) (n=1659) (n=1139) (n=1291)
No. of doctors (n=14) (n=12) (n=14) (n=19)

30-Day Readmission  ref=1.00 0.95(0.82—1.10) 0.92(0.71-1.20) 0.90 (0.71 - 1.13)
In-Hospital Mortality ~ ref=1.00 1.14 (0.77-1.69) 1.28 (0.83-2.00) 1.71 (1.06 - 2.76)
30-Day Mortality” ~ 'ef=100 114(090-146) 111(079-155) 151(1.06-2.16)

Years in practice = year of admission minus year granted New York State License

Odds Ratios (95% confidence intervals) for events using 0-5 years experience as reference

Adjusted for age, sex, race-ethnicity, insurance, diabetes, admission albumin, Charlson co-morbidity score, prior admission, hospitalist physician
95% confidence intervals calculated using standard errors robust to clusters of patients by physician

*
30-day mortality taken from social security death registry using social security number matching.
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