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Abstract
Our analysis suggests it wouldn’t be enough—even though spending is lower in markets with
more of them.

Spending on health care in markets with a larger percentage of primary care physicians (PCPs) is
lower at any point in time than is true in other markets. The relationship between physician
workforce composition and the rate of spending growth is less clear. This analysis of market-level
Medicare spending data between 1995 and 2005 reveals that the proportion of PCPs is not
associated with spending growth. Additional research is needed before the potential causal impact
of PCPs can be fully assessed. However, these findings suggest that changes in the composition of
the physician workforce will not be sufficient to address spending growth.

Health spending in the united states varies greatly by geography; this fact is well known. For
example, in 2003, age-, sex-, and race-adjusted spending for traditional Medicare was
$5,428 in the Minneapolis Hospital Referral Region (HRR) but $11,422 per enrollee—more
than twice the Minneapolis level—in the Miami HRR.1 These large differences are known
to correlate with the ratio of primary care to specialist physicians in an area.2–4 Specifically,
a higher proportion of primary care physicians (PCPs) has been shown to be associated not
only with lower Medicare spending in a given year but also with higher-quality care.5,6

In recent years a near-consensus has emerged that there are too few PCPs.7 The last time
federal policymakers attempted to address physician workforce issues was President Bill
Clinton’s proposed Health Security Act of 1993, which set a target ratio of primary to
specialist physicians.8 Although that effort failed, the Balanced Budget Act (BBA) of 1997
included special provisions to support training in primary care,9 and physician workforce
policy remains a topic of considerable policy debate. For example, in recent congressional
testimony, Bruce Steinwald discussed the evidence relating primary care to lower spending
and proposals intended to increase the supply of PCPs.10 Others have noted that improving
access to primary care (and altering how primary care is financed) may help lower spending
and increase the value of care provided by the U.S. health care system.11

Although the evidence suggests a relationship between physician supply and health care
spending at any point in time, the existing literature has not examined the relationship
between the physician workforce and spending growth—a subject that may be of even
greater concern than the high level of spending. For example, Peter Orszag, while director of
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the Congressional Budget Office (CBO), noted: “Our country’s financial health will be
determined primarily by the growth rate of per capita health care spending” (emphasis
added).12,13 Thus, understanding whether the mix of generalist and specialist physicians
affects health care spending growth is critical.

Conceptual Framework
The distinction between the level of spending and spending growth is important. Exhibit 1
presents two hypothetical spending trajectories with the same rate of spending growth. In a
particular time period, a change in the level of spending is captured by comparing the points
vertically (for example, A versus B). On any given trajectory, spending growth is captured
by comparing two points on the same trajectory at different points in time (for example, A
versus C). Interventions that reduce the level of spending (that is, shift spending to a lower
trajectory) will reduce the rate of spending growth if the base year for measuring growth is
before the intervention or during the transition to the new spending curve. For example, an
intervention that causes a shift to the lower trajectory between periods 1 and 2 will generate
slower spending growth between those periods. Moreover, even if spending growth resumes
its original rate after the intervention, the new level of spending will be lower at each point
in time, leading to cumulative savings that can be sizable. If the intervention does not reduce
the quality of care, it is unambiguously good, even if the steady-state growth rate is
unaffected.

But if the intervention does not alter the trajectory of spending in the future (beyond period
2), the fiscal pressure faced by the system will return. Cumulative savings, which can be
substantial, are the appropriate metric for evaluating the intervention. However, one-time
savings (shifts in the level of the curve but not the rate of increase) only delay the fiscal
crisis facing health care; they do not solve it. Specifically, although it is tempting to believe
that an intervention that alters the level of spending will also alter its trajectory, such
reasoning is false unless policy-makers keep finding new one-time interventions that lower
the spending curve.

An implication of this reasoning is that factors related to high levels of spending, such as a
high proportion of specialist physicians, do not necessarily relate to spending growth. For
example, if use of medical services followed the upper line in Exhibit 1 in a specialist-
saturated market and the lower line in a primary care–saturated market, the specialist-
saturated market would have higher spending at each point in time but not higher steady-
state spending growth.

Study Data And Methods
Data sources and type

We used Medicare data over the ten-year period 1995–2005 to examine the relationship
between the mix of physicians and an area’s rate of health spending growth. These data
show per capita age-, sex-, and race-adjusted Part A and Part B reimbursements for each of
306 HRRs in the United States.14 We excluded home health payments from our spending
measure because of dramatic changes in payment for home health care due to the BBA of
1997, including adoption of the interim payment system and several provisions against fraud
and abuse, which led to large changes in home health spending.

We drew data on the physician workforce and other area characteristics (demographics,
managed care penetration, and hospital infrastructure) from the 2006 Area Resource File
(ARF).15 Following Barbara Starfield and colleagues,2 we defined the number of PCPs in
an HRR as active patient care physicians in general practice, general family medicine, and
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general internal medicine. We excluded pediatricians from the overall measure of active
patient care physicians because they are unlikely to serve the Medicare population.

Because HRRs are defined as collections of ZIP codes, we aggregated the county-level data
from the ARF to the HRR level using the 2001 ZIP code–HRR crosswalk from the
Dartmouth Atlas of Health Care.1 In doing so, we weighted each ZIP code by the percentage
of the county’s population residing in that ZIP code area in 2000, using data from the
Missouri Census Data Center.16

Analysis methods
To explore how the composition of the physician workforce is related to both the level and
growth of Medicare spending at the HRR level, we used least-squares linear regression and
weighted observations by total HRR population. The primary variables of interest are
Medicare spending per beneficiary (Parts A and B) and the percentage change in per
beneficiary spending over time, computed as spending in 2005 minus spending in the base
year divided by spending in the base year. We estimated the relationship between the
percentage of the active patient care physician workforce who are PCPs and both the
baseline level of health spending and the subsequent change in health spending (both
percentage change and absolute change). We controlled for total patient care physicians per
10,000 population and hospital beds per capita in the base year and for managed care
penetration in 1998, which is the only year for which these data are available in the ARF.

We focused on the percentage of physicians in primary care because we did not want to
confound the relationship between spending growth and workforce composition with the
relationship between spending growth and the absolute size of the physician workforce.
However, we conducted sensitivity analysis replacing the percentage of physicians in
primary care and the total physicians per capita with variables measuring the absolute
numbers of PCPs and specialists per capita. These latter models measure the impact of
adding PCPs to the market, as opposed to our base specification that measures the
relationship between workforce composition (replacing a specialist with a PCP) and
spending growth, holding the number of physicians constant.

In addition, we controlled for the HRR’s (log) per capita income, percentage nonwhite, and
(log) total population in the base year, as well as the percentage of the HRR population with
at least a high school education and the median age in 2000. In models using measures of
change in spending as the dependent variable, we controlled for baseline spending.

Because Medicare payments were greatly affected by the BBA of 1997 and the antifraud
efforts of the late 1990s, we repeated the analysis for 2001–2005. Although over the whole
study period the percentage of PCPs was relatively stable, we tested the robustness of the
findings to models that included the change in the percentage of PCPs (and other covariates)
over the period under consideration.

Study Findings
Health spending

Inflation-adjusted health spending in the average HRR rose from about $5,300 in 1995 to
over $7,200 in 2005, representing an annual increase of 3.2 percentage points above
inflation (Exhibit 2). Health spending grew even more rapidly during 2001–2005.

Health spending and PCP prevalence
Consistent with the existing literature, the percentage of PCPs shows a consistent negative
association with the level of Medicare reimbursement per beneficiary.6,17 In our data,
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unadjusted per beneficiary spending falls across quartiles of PCP prevalence (Exhibit 3).
These conclusions are robust to multivariate analysis. For example, the multivariate analysis
suggests that in 1995 a ten-percentage-point (1.5 standard deviations) greater proportion of
PCPs in an HRR is associated with 6.9 percent ($367) lower spending per beneficiary (95
percent confidence interval: −10.9, −2.9; data not shown). The comparable estimates for
2001 and 2005 are within this confidence interval (−9.6 percent and −9.2 percent,
respectively) and are statistically different from zero.

Health spending growth
In contrast, when we consider health spending growth, the percentage of the physician
workforce consisting of PCPs in the base year shows either no association or a small
positive association with the percentage change in Medicare reimbursement per beneficiary.
For the entire period (1995–2005), unadjusted data demonstrate that spending grew more
rapidly in markets in the top two quartiles of the proportion of physicians in primary care
practice (Exhibit 4).18 Point estimates from our multivariate analysis support the positive
association between PCP prevalence and spending growth for the entire study period. They
indicate that a ten-point higher percentage of PCPs in the physician workforce (roughly the
difference between the twenty-fifth and seventy-fifth percentiles of PCP percentage) is
associated with about a 1.8-percentage-point higher rate of spending growth over the study
period. The 95 percent CIs suggest a range as high as 4.9 percentage points or as low as −1.3
percentage points (slower growth). Similar results are obtained for the 2001–2005
subperiod.

For example, in 1995, the Sioux City, Iowa, HRR had a high share of PCPs in the workforce
(44.6 percent unadjusted, placing it in the top 2 percent of HRRs) and low adjusted per
beneficiary Medicare spending ($3,763 per beneficiary, placing it in the lowest 18 percent of
HRRs). In contrast, the Pontiac, Michigan, HRR had a low share of PCPs in the workforce
(18.9 percent, placing it in the bottom 6 percent of HRRs) and high adjusted per beneficiary
Medicare spending ($7,859 per beneficiary, placing it above 98 percent of HRRs).

When we consider percentage spending growth over the period 1995–2005, however,
Pontiac was below average (12.0 percent, in the lowest 2 percent of HRRs) and Sioux City
was well above average (66.2 percent, in the ninety-sixth percentile of HRRs). Similar
examples exist if we consider absolute, rather than percentage, growth over this period.

Robustness of our results
Our conclusions hold up under several specification changes. Models that analyzed the
absolute, rather than percentage, change in per beneficiary spending in each HRR did not
substantively change the findings. Similarly, models including average spending in an HRR
over the first three years of the period (instead of just the first year) generated similar results.
Models including the change in the percentage of PCPs over the period (in addition to the
baseline level) also yielded results consistent with the finding that markets with a greater
share of PCPs have lower spending but do not have systematically slower spending growth.
In addition, models based on the total number of PCPs per capita, as opposed to the
percentage of physicians in primary care, and models using an alternative definition of PCPs
that includes pediatricians also yield similar results. Finally, our results were similar if we
controlled for the share of beneficiaries in Medicare managed care (as opposed to the
marketwide managed care penetration rate).19
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Discussion
There is extensive, influential literature documenting geographic variation in the level of
health care spending. Yet growth in spending may be a more serious problem than high
spending at any point in time, and the literature that explores factors related to geographic
variation in spending growth is scant. Despite extensive interest in physician workforce
composition, to our knowledge this is the first study that examines the relationship between
workforce composition and spending growth. We exploited variations across geographic
areas to investigate the relationship between the percentage of physicians working in
primary care in an area and both the level of and growth in Medicare spending.

Comparison with other studies
As have others, we found that a higher proportion of PCPs in an area is associated with a
lower level of spending. For example, Elliott Fisher and colleagues investigated differences
between HRRs by quintile of Medicare end-of-life spending and found that HRRs in lower-
spending quintiles had fewer specialists and more family practitioners and general
practitioners than did HRRs in higher-spending quintiles.17,20 Similarly, Katherine Baicker
and Amitabh Chandra found that states with a greater proportion of general practitioners had
lower spending per Medicare beneficiary compared with other states.6 These studies,
however, did not consider the effect of physician workforce composition on spending
growth.

Our analysis indicates that physician workforce composition has no relationship with
spending growth. This type of finding is consistent with the literature on managed care,
which suggests that the impact of managed care on spending at a point in time differs from
its impact on spending growth.21

Limitations
Our work shares several limitations with much of the literature on geographic variations.
Specifically, like much of the literature, our spending measure is based on data from
Medicare, which may differ from total health care spending. Moreover, our Medicare data
exclude spending for beneficiaries enrolled in Medicare Advantage (private managed care)
plans. Other researchers have reported that this does not materially affect their findings, and
our results hold up when the Medicare managed care penetration rate is included.17,20
Finally, although we controlled for many market characteristics, we cannot infer a causal
relationship between workforce composition and spending. These findings suggest that
primary care–oriented strategies might not slow spending growth; however, our inability to
assess causality suggests that additional research is needed before the potential impact of
PCPs on spending growth can be fully assessed.

Long-term spending growth
Our results in no way diminish the findings of previous studies. In particular, if one believes
that the association between greater primary care availability and lower spending with
similar health outcomes is causal, major efficiencies may be achieved by altering the
composition of the physician workforce. These efficiencies may be an important source of
savings for the system and delay the time when the system is no longer sustainable.

However, even if the proportion of PCPs were to rise and the relationship were causal, our
results suggest that the ensuing efficiencies would represent one-time reductions in the level
of spending and that subsequent spending growth would remain a concern. A 7 percent one-
time savings (equivalent to a change of about 1.5 standard deviations in the proportion of
PCPs) will delay the time that spending reaches any given level by about two years. In short,
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although policies that lower spending levels but do not affect spending growth rates may
generate important benefits to the health care system, they will not ultimately address the
overarching problem of financing health care.
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EXHIBIT 1.
Level Of Spending Versus Growth In Spending
SOURCE: Author’s analysis.
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EXHIBIT 3.
Mean Unadjusted Average Medicare Reimbursements Per Beneficiary, By Quartile Of
Relative Primary Care Physician Supply In 1995
SOURCE: Author’s calculations using data from the Dartmouth Atlas of Health Care and
the Area Resource File.
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EXHIBIT 4.
Mean Unadjusted Average Annual Percentage Growth (1995–2005) In Health Spending, By
Quartile Of Relative Primary Care Physician Supply In 1995
SOURCE: Author’s calculations using data from the Dartmouth Atlas of Health Care and
the Area Resource File.
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EXHIBIT 2

Average Medicare Reimbursement And Physician Supply In 306 Hospital Referral Regions (HRRs), Selected
Years 1995–2005

1995 1997 2001 2005

Medicare (Parts A and B) reimbursement per enrollee, 2005 dollars

 Mean (all HRRs) $5,324 $5,833 $6,245 $7,272

 By quartile

  Q1 mean 4,171 4,593 5,048 6,039

  Q2 mean 4,909 5,408 5,775 6,827

  Q3 mean 5,499 6,035 6,414 7,504

  Q4 mean 6,729 7,308 7,764 8,730

PCPs as percent of total patient care physicians

 Mean (all HRRs) 29.0% 29.0% 29.9% 29.7%

 By quartile

  Q1 mean 20.8 21.4 22.1 22.1

  Q2 mean 26.4 26.5 27.4 27.4

  Q3 mean 30.9 30.9 32.0 31.7

  Q4 mean 37.9 37.4 38.1 37.7

Total patient care physicians per 10,000 population Mean (all HRRs) 17.0 18.0 18.6 19.2

SOURCE: Authors’ calculations using data from the Dartmouth Atlas of Health Care and the Area Resource File.

NOTE: PCP is primary care physician.
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