POLICY

Geographic Variation in Medicare and the
Military Healthcare System

Taiwo Adesoye, MD, MPH; Linda G. Kimsey, PhD, MSc; Stuart R. Lipsitz, SCD; Louis L. Nguyen, MD, MBA, MPH;
Philip Goodney, MD; Samuel Olaiya, PhD; and Joel S. Weissman, PhD

eographicvariation in per capita healthcare spending is a
well-documented phenomenon; however, its causes are
less defined."® Many have argued that such variation is
unwarranted, especially in light of research showing that spend-
ing may be negatively correlated with quality of care and does
not resultin improved health outcomes or patient satisfaction.>®

Anumber of possible explanations for geographic variation have
been studied. In a price-adjusted analysis of geographic variation
in spending, Gottlieb et al found that administered prices set by
Medicare in different regions accounted for only a small fraction
of the variation observed. They attributed the high variation in
spending to differences in utilization across regions.’

Differences in the underlying health status of populations may
be another justifiable cause of variation. Although some research-
ers did not find that higher-spending regions cared for sicker
patients,*®° others suggest that regions with sicker patients exhibit
higher spending.'®" Such approaches are limited; however, higher-
spending regions may be more likely to perform tests that diagnose
illnesses that would otherwise not have been diagnosed." Others
believe that local culture is the predominant source of regional
variation, perhaps due to a “specialist-oriented” practice patternin
high-spending regions,?? or hypothesize that regional differences
result from increased utilization related to supply of physicians
and hospital resources. For instance, physicians have been shown
to modify admission and discharge of their patients based on the
availability of intensive care unit beds by admitting patients with
less-severe illnesses or extending length of stay when more beds
are available.?

Although the majority of geographic variation research has
relied on Medicare data, 64.2% of the population is covered by pri-
vate insurance compared with only 15.6% covered by Medicare.'* An
avenue to better understanding the factors influencing geographic
variation in healthcare spending is to compare these findings with
other payers or providers. Such elucidation is important in defin-
ing policy and allocating national financial resources. If similar
variation occurs in other health systems and in the same areas, it

ABSTRACT

OBJECTIVES: To compare geographic variation in
healthcare spending and utilization between the Military
Health System (MHS) and Medicare across hospital referral
regions (HRRs).

STUDY DESIGN: Retrospective analysis.

METHODS: Data on age-, sex-, and race-adjusted Medicare
per capita expenditure and utilization measures by HRR

were obtained from the Dartmouth Atlas for 2007 to 2010.
Similarly, adjusted data from 2007 and 2010 were obtained
from the MHS Data Repository and patients assigned to HRRs.
We compared high- and low-spending regions, and computed
coefficient of variation (CoV) and correlation coefficients for
healthcare spending, hospital inpatient days, hip surgery,

and back surgery between MHS and Medicare patients.

RESULTS: We found significant variation in spending and
utilization across HRRs in both the MHS and Medicare.

CoV for spending was higher in the MHS compared with
Medicare, (0.24 vs 0.15, respectively) and CoV for inpatient
days was 0.36 in the MHS versus 0.19 in Medicare. The CoV
for back surgery was also greater in the MHS compared with
Medicare (0.47 vs 0.29, respectively). Per capita Medicare
spending per HRR was significantly correlated to adjusted
MHS spending (r = 0.3; P <.0001). Correlation in inpatient
days (r=0.29; P <.0001) and back surgery (r = 0.52; P <.0001)
was also significant. Higher spending markets in both
systems were not comparable; lower spending markets were
located mostly in the Midwest.

CONCLUSIONS: In comparing 2 systems with similar pricing
schemes, differences in spending likely reflect variation in
utilization and the influence of local provider culture.
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TAKEAWAY POINTS

» Geographic variation in healthcare spending and utilization within the Military Health System
(MHS] is higher and significantly correlated with Medicare across hospital referral regions.

» Results contrast the negative correlation in spending between Medicare and the

commercial sector.

» Higher variation in the MHS may reflect inherent variability in the health status of the

MHS population.

v

strong impact of local provider culture on utilization.

v

culture on unwarranted variation in utilization and spending.

Positive correlation between spending and certain measures of utilization may suggest a

can receive care in both the budget-based
direct care system (in Military Treatment
Facilities [MTFs]) and the fee-for-service (FFS)
purchased care system (managed by civilian
providers).'® Because Prime enrollees tend to
be concentrated near military facilities, the
percentage of direct care provision varies sig-
nificantly. TRICARE therefore offers a unique
perspective on variation given its centrally

Our findings inform research that explores the impact of pricing schemes and local provider

managed dual system of care and its use of

administrative pricing in the community

would suggest that a strong local provider culture may play a role
in driving health spending, regardless of the payer. A few studies
have examined variation in commercial healthcare systems to
identify patterns and drivers of spending variation.”

Chernew et al explored spending patterns by comparing
Medicare spending with large commercial firm healthcare spend-
ing by hospital referral region (HRR).” They found a higher degree
of regional variation within the commercial insurance market
compared with Medicare. Their results showed a negative correla-
tion in per capita spending between payers both before and after
adjusting for age and sex differences; however, their measure of
utilization, inpatient days per capita, was significantly correlated
due to the potential effect of local provider culture in both sys-
tems. In the US Department of Veterans Affairs (VA) healthcare
system, the Congressional Budget Office initially found that geo-
graphic variation in per capita spending was lower compared with
Medicare. However, while the variation in spending within the VA
increased from 2001 to 2007, it fell in the Medicare program from
2001 to 2005."% It appeared that the VA's centrally funded system
and systemwide evidence-based practice guidelines may not have
been sufficient to minimize variation, which, again, was perhaps
influenced by local practice patterns.

Another federal system worthy of analysis is the Military Health
System (MHS). TRICARE, the healthcare benefit program for MHS
beneficiaries, serves approximately 9.5 million active duty and
retired military personnel and their dependents.” Approximately
15% of beneficiaries are active duty service members; the remain-
ing beneficiaries are predominantly spouses, children, and
retirees.” TRICARE is separate from the VA, which primarily caters
to veterans; its beneficiaries are surprisingly comparable to the
privately insured population in terms of sociodemographics.

Our analysis focused on TRICARE Prime (a health maintenance
organization [HMO]-like system) enrollees who were assigned a
primary care manager to oversee their total care, making it more
likely that complete episodes of care occurred within the purview
of TRICARE. In addition, these beneficiaries had either very low or
no out-of-pocket costs. Compared with the VA, whose beneficiaries
receive care through a network of VA facilities, these enrollees

setting. Taken together, these characteristics
suggest lower geographic variation in costs and utilization than
for other payers, although local market factors and practice styles
may still play a role.

We had 2 analytic goals: 1) to investigate variation by HRR in the
MHS and 2) to compare the variation in the MHS with Medicare as
documented in the Dartmouth Atlas, which compiles data from
the American Medical Association’s master file and the American
Hospital Association’s annual survey.”® We analyzed per capita
costs and 3 utilization measures—hospital inpatient days, back
surgery, and hip replacement surgery—to explore the possible
effects of discretion on variation. We hypothesized that, given the
centralized system of care within the MHS, geographic variation
in healthcare spending and utilization within the MHS would be
lower compared with Medicare.

METHODS

Data Sources

Data were obtained from 2 sources: Medicare age-, sex-, and race-
adjusted Part A and Part B per capita spending and utilization for
306 HRRs were obtained from the Dartmouth Atlas for the years
2007 t0 2010.° These estimates represented 20% of the FFS popula-
tion and relied on Medicare claim files.? We included Medicare
beneficiaries 65 years or older and total spending (including fees
for physicians, hospital and skilled nursing facilities, outpatient
facilities, home health agencies, hospice care, and durable medical
equipment). Spending rates, as documented in the Dartmouth
Atlas, were calculated from Medicare claims; patients enrolled in
HMOs were excluded.

The total MHS per capita spending and utilization data for 2007
and 2010 were obtained from the MHS Data Repository. Spending
data for purchased care, which used administered pricing similar
to Medicare, were obtained from claims using variables represent-
ing total payments made. Direct care costs were patient-level cost
allocations of the total costs of an MTF, based on clinic-reported
workload and expenses. Total costs from the direct care sector
and payments from the purchased care sector thus represent the
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overall cost to TRICARE. In 2016,approxi-
mately 4.9 million beneficiaries were enrolled
in TRICARE prime, and of those, 32% (1.58
million) were on active duty."” Beneficiaries
included active duty military personnel,
retirees, and dependents older than 18 years
residing within the United States and enrolled
in a TRICARE Prime region within the United
States. Overseas enrollees, wards, foster chil-
dren, step children, step parents, and former
spouses were excluded from the analysis,
in addition to beneficiaries with missing or
inconsistent sponsor information (2.8% to 3%
of enrollees), resulting in a study population
of approximately 3.2 million. This study was
approved by the Partners Institutional Review
Board (Protocol #2011P002080).

Analysis

Patients in the MHS were assigned to 1 of
306 HRRs based on residence zip codes,
using the zip code crosswalk obtained from
the Dartmouth Atlas.?® Adjustments for age,
race, and gender within the MHS were per-
formed using the indirect method according
to the Dartmouth Atlas methodology.”® In
this process, missing race was imputed for
dependents using the sponsor’s race (40.3%),
following the methods of Stewart et al.!

Medicare and the Military Healthcare System

FIGURE. Geographic Distribution of Beneficiaries by Hospital Referral Region

(2007 and 2010)®

A. Military Health System Beneficiaries

Average 2007 & 2010 Population

[] 2,770 t0 25,000
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B. Medicare Beneficiaries
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Mean per capita spending and utilization

rates were determined across all 4 years
for each HRR in both healthcare systems.
Coefficients of variation (CoVs) and inter-  Medicare graph.
quartile ranges (IQRs) were calculated for

spending and utilization measures. We calculated the correlation
for MHS versus Medicare spending and utilization and examined
high-and low-spending HRRs for each. The threshold for statistical
significance was P <.05. We also examined market characteristics,
including physician and hospital resources of the high- and low-
spending MHS and Medicare HRRs for the year 2006. These were
also obtained from the Dartmouth Atlas.

RESULTS

The average number of enrollees per year was 3.2 and 5.1 million
within the MHS and Medicare groups, respectively. The popula-
tions differed demographically. Approximately 34% of the Medicare
cohort was 80 years or older, the average proportion of females was
57.6%, and the highest proportion of black beneficiaries was 6.3%.
Within our MHS Prime population, 4.4% of beneficiaries were 65

MHS indicates military hospital system.
2Data for 2007 and 2010 were combined for MHS. Only data for 2007 and 2010 were included for the

years or older. Females represented 45% of beneficiaries, of whom
approximately 17% were African American. Medicare patients were
more geographically dispersed within the United States, with a few
highly populated HRRs located on the East Coast. The MHS benefi-
ciaries were mostly located in the Midwest and southern United
States (Figure). Per capita Medicare spending per HRR from 2007
to 2010 averaged $8752 (range = $6300-$15,000). As expected, this
was more than 3 times higher than the MHS, with an average per
capita spending of $2504 (range = $1223-$5221). About utilization,
Medicare beneficiaries averaged 1.62 hospital inpatient days per
year, which is greater in frequency than that of MHS beneficiaries,
at 0.49. In addition, Medicare patients underwent more hip and
back surgeries per 1000 patients than MHS beneficiaries, as would
be expected in an older population (Table 1).

There was also significant variation in spending and utilization
across HRRs in both the MHS and Medicare populations. The CoV
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TABLE 1. Hospital Referral Region Characteristics of Medicare (2007-2010) and the Military Healthcare System (2007 and 2010)?

Health Mean Mean per capita Spending Mean Inpatient Days® Mean Back Surgery*© Mean Hip Surgery*
System Enrolled (SD) (SD) (SD) (SD)
Medicare 16,529 8752 (1329.88) 1.62(0.32) 4.92 (1.43) 3.71(0.85)
MHS 10,493 2504 (608.61) 0.49 (0.18) 2.92(1.37) 0.51(0.35)

MHS indicates military health system; SD, standard deviation.
2A total of 306 hospital referral regions.

Per enrollee.

<Per 1000 enrollees.

TABLE 2. Variation in Spending and Utilization in Medicare and the Military Healthcare System

Mean Total Spending Inpatient Days Back Surgery Hip Surgery
IGR IGR IQR 1R
Healthcare System CoV (75th/25th) CoV (75th/25th) CoV (75th/25th) (75th/25th)
Medicare 0.15 1.21 0.19 1.33 0.29 1.5 0.23 1.41
MHS 0.24 1.41 0.36 1.54 0.47 1.92 0.69 2.53

CoV indicates coefficient of variation; IQR, interquartile range; MHS, military healthcare system.

TABLE 3. Highest and Lowest Spending Markets in Medicare
and the Military Healthcare System

Top Medicare MHS Top MHS Medicare
Spenders Rank Spenders Rank
Miami, FL 141 Takoma Park, MD 99
McAllen, TX 272 Washington, DC 118
Manhattan, NY 276 Lake Charles, LA 85
Bronx, NY 296  Contra Costa County, CA 32
Harlingen, TX 118 San Antonio, TX 92
Bottom Medicare MHS Bottom MHS Medicare
Spenders Rank Spenders Rank
La Crosse, WI 236 Madison, WI 270
Rapid City, WI 34 Cedar Rapids, IA 280
Minot, ND 103 Sioux City, IA 278
Dubuque. IA 307 Appleton, WI 288
Bismarck, ND 301 Dubuque, 1A 305

MHS, military healthcare system.

for spending was higher in the MHS compared with Medicare (0.24
vs 0.15, respectively), and the IQR (75%/25%) was also higher in the
MHS (1.41vs 1.21, respectively) (Table 2).

Similarly, measures of utilization showed greater variation
within the MHS: the CoV for inpatient days was 0.36 in the MHS com-
pared with 0.19 in Medicare; the CoV for back surgery was 0.47 versus
0.29, respectively; and the CoV for hip surgery was 0.69 versus 0.23.

Adjusted per capita Medicare spending per HRR was moderately,
butsignificantly, correlated with adjusted MHS spending (r=0.3; P
<.0001). Similarly, correlation in hospital inpatient days between
both systems was significant (r = 0.29; P <.0001). Back surgery

was highly correlated between both systems (r = 0.52; P <.0001);
however, hip surgery was not significantly related.

The highest spending Medicare markets were spread out geo-
graphically and included Miami, Florida, and McAllen, Texas
(Table 3). These markets did not rank highly in spending within
the MHS. For instance, Manhattan was the third highest-spending
HRR within Medicare, but ranked 276th (of 306 HRRs) within the
MHS (Table 3). High-spending HRRs within the MHS included
Washington, DC, and San Antonio, Texas—areas with a significant
direct care footprint but lower Medicare rank (Table 3). Notably,
there was greater similarity in low-spending HRRs. For instance,
Dubuque, Iowa, ranked 305th in Medicare spending and 307th in
the MHS. Lower-spending markets in both systems were located
mostly in the Midwest (Table 3).

An examination of healthcare resources between top- and
bottom-spenders in both systems revealed consistent and antici-
pated patterns. In both systems, the top-spending HRRs were more
heavily populated and had a comparable number of acute care beds
per capita and a smaller ratio of primary care providers to specialty
providers per capita. The relationship of this ratio between top and
bottom spenders was consistent with the documented positive
correlation between the number of specialists and more costly
care (Table 4).°

DISCUSSION

Geographic variation in healthcare spending and utiliza-
tion has gained a renewed focus in the climate of healthcare
reform 101215162223 I an attempt to elicit underlying causes for
the unexplained variation, prior studies have compared Medicare
spending with commercial healthcare markets'!*? and the
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VA."® Our study compared Medicare with
the MHS, with a similar pricing scheme, in
order to focus on the impact of utilization on
healthcare costs.

Using age-, gender-, and race-adjusted

Health System?

data, we showed that variation of spending Top 5 Medicare

and utilization were higher in the MHS than

Medicare. Higher variation in the MHS may
Top 5 MHS

Bottom 5 MHS

have reflected inherent variability in the
health status of the more demographically

Bottom 5 Medicare

Medicare and the Military Healthcare System

TABLE 4. Hospital and Physician Resources in the Top and Bottom 5 Spending HRRs
Within Medicare and the Military Healthcare System

Acute Care Ratio of Average

Resident Hospital Beds per Primary Care to
Population 1000 Residents Specialty Providers
(average) (average) (per 100,000 residents)
2,114,917 3.0 0.57

205,269 3.2 0.67
1,433,199 2.2 0.55

416,143 2.5 0.68

diverse MHS population. Additionally, the
higher variation in the MHS may be partially
explained by unobservable differences in pat-
terns of care between the direct- and purchased-care sectors. In the
Medicare cohort, the CoV for hip surgery was lower than that of
back surgery, which is consistent with the fact that lower variation
procedures typically tend to be nondiscretionary and physicians
generally agree on the best treatment strategy.' In the MHS popula-
tion, however, the CoV for hip surgery was higher than that of back
surgery, which is likely due in part to the very low rate of hip surgery
in this population (approaching 0), which can drive up CoV values.
Medicare sets prices for hospital reimbursement; however, in the
commercial sector, prices are derived from negotiations between
insurers and providers in a process influenced by competition
between these 2 groups. Like Medicare, administrative pricing is
also utilized in MHS for purchased care and is related by law.?#%
Therefore, price is less likely to explain the higher spending in
Medicare compared with MHS, which is also supported by the higher
degree of variation in utilization in both systems compared with the
degree of variation in spending. Although the pricing schemes in the
2 systems are related, justifiable deviation from standardized indices
is permitted.?** This may have resulted in subtle differences in how
prices were set that may have allowed the MHS to take advantage of
provider competition more effectively than Medicare and, conse-
quently, reduced overall spending. These differences may stem from
the difficulty in determining the appropriate price when actual costs
are unknown, fluctuate over time, reflect discretionary provider cul-
ture, or are manipulated to benefit certain areas.” For instance, if the
MHS is more competitive in certain regions, the impact of provider
market power on how prices are set in that region may be limited,
potentially contributing to lower prices and decreased spending.
The lack of positive correlation between commercial and
Medicare spending across the United States has been partially
attributed to administrative pricing by Medicare that is absent
from the commercial healthcare market.”®? This would imply that
although variation in quantity of care is the main driver of spending
in Medicare, variation in the privately insured market is largely
driven by variation in provider prices, which is associated with hos-
pital market power.” We demonstrated a moderate direct correlation
between Medicare and MHS spending after adjusting for age, gender,

HRR indicates hospital referral region; MHS, military healthcare system.
2Available data from 2006.

and race in both populations. This likely reflects similarity in pric-
ing schemes between both systems. Likewise, utilization measures

of inpatient days and back surgery were moderately significantly
correlated; however, the hip surgery measure was not. The positive

correlation between spending and certain measures of utilization

may suggest the strong impact of local provider culture on utiliza-
tion. Spending and hospital inpatient days have the same degree

of correlation between both systems (0.3 and 0.29, respectively),
likely reflecting the significant contribution of inpatient hospital

care to total healthcare costs, which is supported by an intra-system

assessment showing that correlation of spending and inpatient days

within both systems was highly correlated (MHS: 0.5; Medicare: 0.6).

Despite moderate correlation in spending and utilization, we

did not find a strong geographic pattern when we examined top-
spending HRRs in Medicare and the MHS. McAllen, Texas—well

known for high healthcare spending’—appeared as a top spender
in our Medicare analysis. It ranked 141stof the 306 HRRs in the MHS.
Similarly, although Takoma Park, Maryland, ranked high in the MHS

population, it ranked 99th in Medicare. A simple explanation could

be that high utilizers in each system tended to be located in differ-
entgeographicareas and thatlocal practice culture varied with the

insurance market, forcing providers to adjust levels of utilization

based on the predominant insurer in the region. Lower spending

markets in both health systems appeared to be concentrated in the

Midwest, suggesting that the local culture of utilization by provid-
ers had a larger impact in that region regardless of the insurer.
The composition of the physician workforce may also impact the

degree of spending, regardless of the insurer, as shown by the larger
number of specialists located in top-spending MHS and Medicare

markets compared with lower-spending markets. Although this

finding was demonstrated previously in the Medicare population,
the association between population concentration and quality of
care delivery was less certain.>'®

Limitations

We showed higher variation within the MHS compared with
Medicare, using HRRs as the unit of analysis. Although this
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examination of the MHS was novel, there were limitations to our
study. Following the Dartmouth Atlas methodology, we did not
adjust for health status, which may explain some of the variability
in our study. Future studies should compare spending and utiliza-
tion within the MHS to commercial healthcare, given the similar
health profiles in these populations. We also did not assess price
directly; however, TRICARE generally follows Medicare reimburse-
ment levels and methods for purchased care.?** In addition, we
did not assess market resources, such as physician and hospi-
tal capacity, which may impact administrative pricing, or study
outcomes of care, which could justify higher spending in certain
locations. Although we combined spending from the direct and
purchased sectors of care within the MHS to calculate total costs,
the individual costs for these 2 sectors were derived differently.
Direct sector costs are patient-level cost allocations, and purchased
sector costs are claims-based reimbursements. Thus, although
purchased-care sector costs generally follow Medicare rules, direct-
care sector costs do not, and this may impact comparisons of cost
between the MHS and Medicare. Finally, we assessed differences
in variation using correlation, preventing our ability to comment
directly on causal relationships.

CONCLUSIONS

In comparing 2 systems with similar pricing schemes, differences in

spending likely reflected variations in utilization and the influence

oflocal provider culture. Our analysis found greater variation in the

MHS compared with Medicare. It seems that unwarranted variation,
largely attributable to utilization, is an issue deserving of further
research to improve system performance through enhanced coordi-
nation and integration and to inform future managed care support

contract negotiations. Research exploring the MHS compared with

a more similar beneficiary demographic, such as the commercial

insurance market, may be useful in this endeavor. m
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