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PURPOSE This study compared ecology (number of individuals using a service),
utilization (number of services used), and expenditures (dollars spent) for various
categories of medical services between primarily 1996-1997 and 2011-2012.

1

2
Ohio University Heritage College of
Osteopathic Medicine, Columbus, Ohio

Department of Family Medicine, College
of Medicine, The Ohio State University,
Columbus, Ohio
3

METHODS A repeated cross-sectional study was performed using nationally

representative data mainly from the 1996, 1997, 2011, and 2012 Medical Expenditure Panel Survey (MEPS). These data were augmented with the 2002-2003
MEPS as well as the 1999-2000 and 2011-2012 National Heath and Nutrition
Examination Survey. Individuals (number per 1,000 people), utilization, and
expenditures during an average month in 1996-1997 and 2011-2012 were determined for 15 categories of services.
RESULTS The number of individuals who used various medical services was

unchanged for many categories of services (total, outpatient, outpatient physician,
users of prescribed medications, primary care and specialty physicians, inpatient
hospitalization, and emergency department). It was, however, increased for others (optometry/podiatry, therapy, and alternative/complementary medicine) and
decreased for a few (dental and home health). The number of services used (utilization) largely mirrored the findings for individual use, with the exception of an
increase in the number of prescribed medications and a decrease in number of
primary care physician visits. There were large increases in dollars spent (expenditures) in every category with the exception of primary care physician and home
health; the largest absolute increases were in prescribed medications, specialty
physicians, emergency department visits, and likely inpatient hospitalizations.
CONCLUSIONS Although the number of individuals with visits during an average month and the total utilization of medical services were largely unchanged
between the 2 time periods, total expenditures increased markedly. The increases
in expenditure varied dramatically by category.
Ann Fam Med 2017;15:313-321. https://doi.org/10.1370/afm.2084.
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he “Ecology of Medical Care” was initially published in 19611 and
laid a framework for evaluating medical care in the United States.
To update the estimates and to examine trends over time, this model
was reevaluated in 2001 (using 1996 data) and in 2016 (using 2012 data)
using more robust and systematically collected data from the Medical
Expenditure Panel Survey (MEPS).2,3 Our 2016 study identified a stable
proportion of individuals during an average month who sought medical
care, even though the types of care individuals sought changed somewhat.3
In contrast, medical expenditures have outpaced inflation and are notably higher than those in other developed countries on both a per capita
and percent gross domestic product basis.4 Unfortunately, these higher
levels of expenditure do not correspond with better outcomes as the
United States has among the worst outcomes when compared with similar
nations.5 Previous studies have investigated how expenditures associated
with medical care have changed over the past 50 years,6 and more recent
studies have shown that in the 2000s, prescription drugs and hospital out-
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patient and physician care have led to a disproportionate amount of the increase.7 Research to date has not,
however, synthesized previous ecology frameworks
with the increasing expenditures of medical care.
Given the stable number of individuals in the system and the relatively small changes in their distribution within the system,3 the increases in expenditure
on medical care could be related to an increase in the
overall number of services used, changes in the types
of services provided, or changes in the cost or intensity
of the services delivered, or some combination thereof.
To better quantify the breakdown of increases in the
expenditures and to gain further understanding of the
medical care system, 3 frameworks were constructed
and synthesized: individuals who sought care in an
average month, a standardized model of utilization,
and a standardized model of expenditures. The synthesis of these 3 frameworks might provide a more
nuanced understanding of how the medical care system has changed over the past 15 years.

METHODS
Analyses were based primarily on data from the 1996,
1997, 2011, and 2012 MEPS.8 Years were grouped into
1996-1997 and 2011-2012 to reduce random variation,
especially among expenditure data. MEPS is nationally representative of the civilian noninstitutionalized
population of the United States and is cosponsored by
the Agency for Healthcare Research and Quality and
the Centers for Disease Control and Prevention. The
survey includes information regarding demographics,
medical conditions, health insurance status, medical
events and expenditures, and prescribed drugs. The
response rates were 70.2% (1996), 66.4% (1997), 54.9%
(2011), and 56.3% (2012).
Three standardized frameworks (individual, utilization, and expenditure) were created using an identical
methodology to allow for comparison between the
models. The models were standardized to a unit per
1,000 noninstitutionalized individuals per month to
harmonize this analysis with previous publications.1-3
Specifically, the individual framework estimates the
number of individuals using a service per 1,000 individuals during an average month, while the utilization
model provides cumulative visits/uses over an average month per 1,000 individuals, and the expenditure
model provides cumulative expenditures over an average month for 1,000 individuals.
Categories of services in the analysis were any
medical (total); outpatient; inpatient; emergency
department (ED); physician; nurse and midlevel clinician (nurse practitioner, physician assistant, nurse midwife); optometry/podiatry; alternative/complementary
A NNALS O F FAMILY MEDICINE
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medicine; dental; home health; diagnostic testing/treatment (when no clinician was seen during a visit or main
reason for the visit was immunization or allergy shot);
therapy; and prescribed medications. Outpatient physician visits were further broken down into visits with
primary care physicians and with specialty physicians,
but required data from additional years of the MEPS
(detailed below). Primary care physicians were defined
as those in family medicine, general practice, geriatrics,
internal medicine, or pediatrics. Multiple visit types
could potentially be obtained from the same visit,
but this situation was infrequent (<.01%); the exception was for the treatment category, which is where a
visit was allocated by definition if no other visit type
was identified. In contrast to the approach used in the
2016 publication,3 visits primarily for immunization or
allergy shots were allocated to the diagnostic testing/
treatment category.
Several additional data sources were used in this
study. The 2002 and 2003 MEPS were used as the
base year for physician specialty given that these years
were the first 2 years in which that information was
included in the survey. Alternative/complementary
medicine estimates were notably different from previously published estimates,2 which was addressed in the
supplemental material from a previous study.3
Although prescribed medications are identified
within the MEPS, grouping them into an average
month format is not possible because no date is associated with the prescription or time of use; therefore, the
National Health and Nutrition Examination Surveys
(NHANES)9 from 1999-2000 and 2011-2012 were
used to determine the number of individuals reporting
medication use and total number of medications used
in the last 30 days. MEPS expenditure data were used
to determine expenditures on prescribed medications.
Estimated pharmaceutical rebates were not factored
into drug costs given lack of an accurate estimate for
the earlier time period.10
Methodology for determining expenditure within
the MEPS is provided in detail in the survey methodology.8 Broadly, expenditures are defined as “what is paid
for a health care service”8 and includes payments by all
payers, including patients’ out-of-pocket expenses.
Ratios between the different models were used
to allow for easier comparisons between them. The
utilization-to-ecology ratio is a ratio of the total number of medical events to the number of people experiencing a particular medical event during an average
month. An increase in this ratio provides evidence that
individuals who have an event are using that service
more frequently. The expenditure-to-individual and
expenditure-to-utilization ratios give a perspective
of how the expenditure per person and expenditure
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per visit changed between the 2 time points. Ratios
between different data sources (MEPS and NHANES)
did not have significance testing done.
All expenditure data were adjusted to 2012 dollars
using the Consumer Price Index.11 Complex survey
weighting was included in all analyses. A statistical
significance level of .01 was selected given the number of comparisons made; the adjusted Wald test was
used to determine statistical significance. Analysis
was conducted using Stata version 13 (StataCorp, LP).
The Ohio State University Institutional Review Board
determined that the study did not constitute human
subjects research.

RESULTS
There was no significant difference over time in the
individual or utilization frameworks for total visits,
outpatient visits, physician visits, specialty physician visits, ED visits, nurse and midlevel clinician
visits, or inpatient hospitalizations (Table 1 and Figures 1 and 2). In contrast, expenditures increased in
most of these categories, including total, outpatient,
outpatient physician, specialty physician, nurse and
midlevel clinician, and ED expenditure. Primary care
physician visits decreased in the utilization framework but not in the individual or expenditure frameworks. Inpatient hospitalization expenditures did not
change significantly over time (Table 1 and Figure 3).
There were increases in the expenditure-per-visit and
expenditure-per-individual ratios in all of the above
categories, although the relative increases varied dramatically (Figures 1 and 2, and Supplemental Tables
1 and 2, available at http://www.annfammed.org/content/15/4/313/suppl/DC1/). There was no significant
change, however, in the utilization-to-individual ratio
for total visits, outpatient visits, specialty physician visits, nurse and midlevel clinician visits, or inpatient hospitalizations (Supplemental Table 3, available at http://
www.annfammed.org/content/15/4/313/suppl/DC1).
The utilization-to-individual ratio fell for outpatient
physician visits and primary care physician visits, while
the ratio rose for ED visits (Supplemental Table 3).
Prescribed medication use was higher in 2011-2012
in the utilization and expenditure frameworks but not
in the individual framework. Although the amount of
increase per individual or prescription was smaller than
that in other categories, a large share of the increase in
expenditure, 42.2%, was related to increases in prescription drug use, even though this expenditure was responsible for only 12.5% of total expenditures in 1996-1997.
Therapy, treatment, optometry/podiatry, and
alternative/complementary medicine visits increased
in the individual, utilization, and expenditure frameA NNALS O F FAMILY MEDICINE
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works. There were no significant changes, however,
in the expenditure-to-individual ratios in any of the
categories with the exception of treatment. In addition, the expenditure-to-utilization ratio was higher for
treatment visits and alternative/complementary medicine visits (Figure 1 and Supplemental Table 1). The
utilization-to-individual ratio was lower for treatment
visits and alternative/complementary medicine visits
(Supplemental Table 3).
Dental visits and home health visits decreased in
both the individual and utilization frameworks. Dental
expenditures increased, while home health expenditures did not change. The utilization-to-individual
ratio decreased for dental and home health visits; however, the expenditure-to-utilization and expenditureto-individual ratios increased for both categories
(Figures 1 and 2 and Supplemental Tables 1, 2, and 3).

DISCUSSION
Over the past 15 years, changes to the medical care
system and society at large have resulted in no differences to small differences in most categories of medical care in terms of the number of individuals seeking
care or in the number of services. On the other hand,
the expenditure framework showed increases in expenditure in nearly every category. Total expenditures
increased by 47.2%, from $246 per individual per
month in 1996-1997 to $362 per individual per month
in 2011-2012. During this same time, the total number
of individuals with a visit in an average month and the
total number of visits were unchanged. Collectively,
the study’s findings therefore suggest that the increases
in expenditure have little to do with an increase in the
number of individuals receiving services or the total
volume of services, but much to do with the cost of
treating the same number of individuals with the same
number of services.
Proportionally, the most notable increases in expenditure and utilization were for prescribed medications:
for this service category, expenditure rose by 159% and
utilization rose by 45%. Some of the increase in expenditure is probably related to methodologic changes in
the survey8 and potentially an increase in percent of
pharmaceutical rebates10; however, a substantial majority of the increase is likely related to higher levels
of use of more expensive prescription medications.
More recent data indicate continuation of the trend of
increasing prescription drug expenditures.12-14
Although the outpatient physician expenditure significantly increased, there was no corresponding increase
in the individual or utilization frameworks in the physician categories. If the trends seen from 2002-2003 to
2011-2012 were similar to the unknown trends between
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Table 1. Utilization, Individuals, and Expenditures per 1,000 Individuals per Month
P
Value

1996-1997,
Value (95%CI)

2011-2012,
Value (95% CI)

Total visits

560.9 (530.0 to 591.8)

568.7 (540.3 to 597.0)

7.8 (–34.2 to 49.7)

.72

Outpatient visits

535.4 (505.6 to 565.2)

542.8 (515.5 to 570.1)

7.4 (–33.1 to 47.8)

.72

Outpatient physician visits

293.8 (277.8 to 309.8)

282.5 (269.0 to 295.9)

–11.3 (–32.2 to 9.6)

.29

Primary care physician visits a

134.6 (127.8 to 141.5)

119.8 (113.9 to 125.6)

–14.9 (–23.9 to –5.9)

.001

Service

Difference

Utilization, no. of services

Specialty physician visits a
Prescribed medicationb

158.8 (150.2 to 167.4)
1,092.6 (924.1 to 1,261.1)

159.1 (150.6 to 167.5)
1,541.0 (1,253.1 to 1,828.9)

0.27 (–15.5 to 16.1)

.97

488.4 (127.2 to 769.5)

.008
.001

Dental visits

89.9 (83.9 to 95.9)

74.9 (70.8 to 79.0)

–15.0 (–22.3 to –7.7)

PA/NP/nurse/NMW visits

31.9 (28.4 to 35.4)

28.1 (25.0 to 31.2)

–3.8 (–8.5 to 0.9)

.11

Therapy visits

35.8 (31.9 to 39.7)

51.6 (46.3 to 56.9)

15.8 (9.2 to 22.4)

<.001

Treatment visits

29.0 (26.1 to 31.8)

36.1 (33.1 to 39.0)

7.1 (3.0 to 11.2)

5.1 (4.5 to 5.7)

8.8 (7.8 to 9.8)

3.6 (2.5 to 4.8)

<.001

20.6 (15.4 to 25.7)

<.001

Optometry/podiatry visits
Alt/comp medicine visits
Inpatient visits

18.8 (16.0 to 21.6)

39.4 (35.1 to 43.7)

8.4 (7.8 to 8.9)

7.6 (7.2 to 8.1)

–0.7 (–1.5 to 0.0)

Emergency department visits

17.5 (16.4 to 18.6)

18.8 (17.8 to 19.9)

1.3 (–0.2 to 2.8)

Home health visits

15.1 (13.3 to 16.9)

11.3 (10.1 to 12.5)

–3.8 (–5.9 to –1.6)

.007

.045
.10
.006

Individuals, no.
Total visits

285.3 (270.3 to 300.3)

290.1 (277.1 to 303.1)

4.8 (–15.0 to 24.7)

.63

Outpatient visits

278.0 (263.3 to 292.8)

282.5 (269.7 to 295.2)

4.5 (–15.1 to 24.0)

.65

Outpatient physician visits

186.8 (177.1 to 196.4)

187.6 (179.2 to 196.1)

0.8 (–12.0 to 13.7)

.90

Primary care physician visits a

112.5 (106.9 to 118.1)

103.2 (98.4 to 108.0)

–9.3 (–16.7 to –1.9)

.01

Specialty physician visits a

100.5 (95.2 to 105.8)

102.0 (97.0 to 107.0)

1.46 (–5.8 to 8.7)

.69

Prescribed medicationb

427.4 (375.7 to 479.0)

492.2 (408.4 to 576.1)

64.9 (–29.9 to 159.7)

.17

Dental visits

73.6 (68.7 to 78.5)

65.1 (61.5 to 68.7)

–8.5 (–14.5 to –2.4)

.007

PA/NP/nurse/NMW visits

19.8 (18.4 to 21.3)

19.9 (18.2 to 21.6)

0.1 (–2.2 to 2.3)

.93

Therapy visits

10.8 (9.7 to 12.0)

16.5 (15.1 to 17.9)

5.6 (3.8 to 7.4)

<.001

Treatment visits

19.0 (17.5 to 20.5)

26.3 (24.5 to 28.1)

7.3 (5.0 to 9.5)

<.001

Optometry/podiatry visits

4.5 (4.1 to 5.0)

8.0 (7.1 to 8.8)

3.4 (2.5 to 4.4)

<.001

Alt/comp medicine visits

7.7 (6.5 to 8.8)

18.6 (16.5 to 20.6)

10.9 (8.5 to 13.2)

<.001

Inpatient visits

7.7 (7.2 to 8.2)

7.2 (6.7 to 7.6)

–0.6 (–1.2 to 0.1)

.09

Emergency department visits

14.6 (13.7 to 15.5)

14.8 (14.0 to 15.6)

0.2 (–1.1 to 1.4)

.78

Home health visits

11.8 (10.5 to 13.2)

9.7 (8.7 to 10.6)

–2.2 (–3.8 to –0.5)

Total visits

245,900 (231,523 to 260,276)

361,784 (342,354 to 381,213)

115,884 (91,714 to 140,054)

<.001

Outpatient visits

104,972 (99,010 to 110,934)

153,141 (144,316 to 161,966)

48,169 (37,519 to 58,819)

<.001

32,153 (26,169 to 38,138)

<.001

.009

Expenditures, $c

Outpatient physician visits

51,094 (48,056 to 54,131)

83,246 (78,090 to 88,403)

Primary care physician visits a

19,357 (18,221 to 20,493)

19,706 (18,623 to 20,788)

Specialty physician visits a

45,687 (42,783 to 48,591)

62,450 (57,981 to 66,919)

16,763 (11,434 to 22,092)

<.001

Prescribed medicationb

30,691 (28,893 to 32,488)

79,580 (72,723 to 86,437)

48,889 (41,801 to 55,978)

<.001

Dental visits

19,580 (18,153 to 21,007)

22,986 (21,355 to 24,617)

3,406 (1,239 to 5,572)

.002

PA/NP/nurse/NMW visits

3,344 (2,763 to 3,924)

5,287 (4,490 to 6,084)

1,943 (957 to 2,929)

.001

Therapy visits

5,243 (4,512 to 5,975)

8,048 (7,066 to 9,030)

2,804 (1,580 to 4,029)

<.001

Treatment visits

7,350 (6,662 to 8,038)

4,666 (3,250 to 6,082)

<.001

12,017 (10,779 to 13,254)

Optometry/podiatry visits

731 (619 to 843)

1,435 (1,275 to 1,595)

Alt/comp medicine visits

1,149 (962 to 1,336)

3,121 (2,708 to 3,533)

Inpatient visits
Emergency department visits
Home health visits

93,808 (84,707 to 102,909)

107,007 (98,132 to 115,881)

7,753 (6,979 to 8,527)

14,544 (13,568 to 15,520)

14,155 (11,842 to 16,468)

14,469 (12,018 to 16,921)

349 (–1,220 to 1,918)

704 (509 to 899)
1,972 (1,518 to 2,425)
13,199 (487 to 25,910)
6,791 (5,546 to 8,036)
314 (–3,056 to 3,684)

.66

<.001
<.001
.04
<.001
.85

Alt/comp = alternative/complementary; NMW = nurse midwife; NP = nurse practitioner; PA = physician assistant.
Primary and specialty physician visits in 2002-2003 were compared with those in 2011-2012. The first year that physician specialty was reported in the Medical
Expenditure Panel Survey (MEPS) was 2002.
a

Prescribed medication expenditure data came from the 1996-1997 and 2011-2012 MEPS. The utilization and individual prescribed medication data were from the
1999-2000 and 2011-2012 National Health and Nutrition Examination Survey (NHANES).

b

c
Expenditures are inflation adjusted (using the Consumer Price Index) to 2012 US dollars. Expenditure numbers do not add up to the total because of the exclusion of
other medical expenditures.

Note: Total prescribed medication use and the number of individuals who used a prescribed medication came from the NHANES. All other data came from the MEPS.
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Figure 1. Total medical services used and change in expenditure over time.
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Visits in 1996-1997, total no. per 1,000 individuals per month
Alt = alternative medicine; Comp = complementary medicine; ED = emergency department; N = nurse; NMW = nurse midwife; NP = nurse practitioner; Opt = optometrist; PA = physician assistant; Pod = podiatrist; PCP = primary care physician.
a
b
c

P <.01 for a difference in utilization between the 2 time points.
P <.01 for a difference in the expenditure-to-utilization ratio between the 2 time points.
No statistical testing done for the difference in the expenditure-to-utilization ratio between the 2 time points.

Notes: The figure compares the total visits per 1,000 in an average month on various medical services in 1996-1997 and 2011-2012. Marks (center of circles) above the
line of equivalence (dashed line) indicate higher expenditures in 2011-2012. The area of the circles represents the change in expenditure-to-visit ratio for each category.
Primary care physician and specialty physician comparator year was 2002-2003 instead of 1996-1997. The prescribed medication utilization data came from the 19992000 and 2011-2012 National Health and Nutrition Examination Survey (NHANES). Adapted with permission from NEJM. 2016(374):495-496.

1996-1997 and 2002-2003 for primary care physicians
and specialty physicians, the difference seen in specialty
physician expenditure is likely an underestimate, and
nearly all of the increase in expenditure for the outpatient physician category between 1996-1997 and 20112012 was related to specialty physicians.
A NNALS O F FAMILY MEDICINE
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Visits to primary care physicians decreased, while
the number of individuals who saw a primary care
physician fell nonsignificantly. It is possible that these
decreases were related to greater use of alternative communication pathways.15,16 The Centers for Medicare and
Medicaid Services is testing alternative payment models
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Figure 2. Individuals using medical services and change in expenditure over time.
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Individuals using services in 2011-2012, no. of individuals per 1,000 per month

450

400
Line of equivalent use
350

Totalb
300
Outpatientb
30

250

Treatmenta,b

25
200

Outpatient
physicianb

Alt/
compa

20

PA/NP/
N/NMWb

Therapya

150

15
EDb

Specialty
physicianb

100

10

Opt/poda
Home
healtha

5

Dentala,b

Inpatientb

50

Primary care
physicianb

Inpatientb
0
See inset
to the right

0
0

50

100

0
200

150

250

300

5

10
350

15
400

20

25
450

30
500

Individuals using services in 1996-1997, no. of individuals per 1,000 per month
Alt = alternative medicine; Comp = complementary medicine; ED = emergency department; n = nurse; NMW = nurse midwife; NP = nurse practitioner; Opt = optometrist; PA = physician assistant; Pod = podiatrist
a
b
c

P <.01 for a difference in number of individuals between the 2 time points.
P <.01 for a difference in the expenditure-to-individual ratio between the 2 time points.
No statistical testing done for the difference in the expenditure-to-utilization ratio between the 2 time points.

Notes: The figure compares the number of individuals per 1,000 in an average month who used various medical services in 1996-1997 and 2011-2012. Marks above
the line of equivalence (dashed line) indicate higher expenditures in 2011-2012. The size of the circles represents the change in expenditure-to-individual ratio for each
category. Primary care physician and specialty physician comparator year was 2002-2003 instead of 1996-1997. The prescribed medication data came from the 19992000 and 2011-2012 National Health and Nutrition Examination Survey (NHANES).

in primary care in hopes of improving outcomes and
lowering overall health care costs.17 The combination of
flat costs, decreasing use of primary care, and a recent
evaluation of the models casts doubt on the potential
success of these primary care redesign efforts through
the Centers for Medicare and Medicaid Services.18,19
Given that nearly all of the increases in expenditures
were external to primary care, cost reduction emanating from primary care would likely require considerable
A NNALS O F FAMILY MEDICINE
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alterations to aspects of the 3 frameworks along with
influence and infrastructure that most primary care
clinics do not currently possess. To more explicitly state
this point, primary care could optimally reduce the
stable ED utilization, specialized physician visits, and
inpatient hospitalizations within the population that are
associated with a primary care physician, but primary
care has little control over either the increasing expenditures when an individual is in an alternative location
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Figure 3. Expenditures on medical services and change over time.
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Expenditures in 1996-1997, $ per 1,000 individuals per month
Alt = alternative medicine; Comp = complementary medicine; ED = emergency department; n = nurse; NMW = nurse midwife; NP = nurse practitioner; Opt = optometrist; PA = physician assistant; Pod = podiatrist.
a

P <.01 for a difference between 1996-1997 and 2011-2012.

Notes: The figure compares the expenditure per 1,000 in an average month on various medical services in 1996-1997 and 2011-2012. Marks above the line of equivalence (dashed line) indicate higher expenditures in 2011-2012. Primary care physician and specialty physician comparator year was 2002-2003 instead of 1996-1997.
Prescribed medicine expenditure data came from the 1996-1997 and 2011-2012 Medical Expenditure Panel Survey (MEPS).

or the largely stable individual and utilization frameworks that have persisted over the course of this study.
The one area in which primary care could directly
lower expenditures is prescribed medications,8 but the
amount of this reduction is uncertain as the data do not
allow for splitting these expenditures between specialty
and primary care physicians.
Emergency department use did not change in the
individual or utilization frameworks, while expendiA NNALS O F FAMILY MEDICINE
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tures markedly increased. Previous estimates of the
MEPS have estimated ED expenditures to be about
2% of total health care expenditures.20 In the analysis reported here, ED expenditures had increased to
about 4% of total health care expenditures. As there
is underreporting of ED visits in MEPS, however, this
value is likely an underestimate of actual ED expenditures as well as its proportion of total expenditures.21,22
Given the consistent methodology within the MEPS,
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ED expenditures dramatically increased between the 2
time points even as the total utilization and the number of individuals using the ED was stable.
In contrast to total visits and more physiciancentric categories, therapy, optometry/podiatry, and
alternative/complementary medicine increased in the
utilization, individual, and expenditure frameworks.
Given that the expenditure ratios, especially with the
individual framework, for therapy, optometry/podiatry,
and alternative/complementary medicine visits did not
increase or increased at a slower rate than for other
categories, this finding implies that the rise in these
categories’ expenditures are related more to increases in
the number of individuals who see these clinicians during a given month. The observed patterns also suggest
that medical care has become more multidisciplinary.
The nurse and midlevel clinician visit category did
not change in the utilization or individual frameworks;
however, expenditures for this category increased. The
lack of change in this category seems counterintuitive
given the increased numbers of nonphysician clinicians.23 Even though immunization/allergy shot visits
were excluded from this category, the absence of an
expected increase could be related to a decrease in
the proportion of nurses and midlevel clinicians working in physicians’ offices irrespective of whether they
held advanced degrees.24 It is also possible that more
midlevel clinicians practice in urgent care settings
that are likely disproportionately underreported in the
MEPS.21,25 Nurse practitioner visits likely increased
along with an identified increase in physician assistant
visits (data not shown). If this is the case, it seems that
midlevel clinician visits are, to some extent, displacing
outpatient visits that were previously with nurses (or clinicians whom respondents identified as nurses). Regardless of whether there was a change in composition of
visits in this category, there was a dramatic increase in
its expenditure-to-utilization ratio that is comparable
only to that seen for prescribed drugs and ED.
Given that the data used in this study predate
the Affordable Care Act, it is yet to be determined if
this legislation will alter the observed patterns, especially the continued increase in expenditures. It seems
unlikely, however, that the Affordable Care Act will
substantially shift the patterns of the individual or utilization frameworks, given that previous government
programs, demographic changes, and disease patterns
have not notably altered them.1-3 Larger systematic
interventions and more disruptive innovations will
likely be required to substantially alter these models.
It will be interesting to see how the “medical ecology”
could be altered by technologic advances.16
It appears that there have been gains in health outcomes among the Medicare population,26 but gaps in
A NNALS O F FAMILY MEDICINE
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health with comparator nations appear to be increasing.6 It is also unknown to what extent the increases
in expenditure are related to increased costs for treatments, drugs, and tests of similar efficacy. Even those
interventions and tests that have increased efficacy,
however, should be better investments than alternative
options such as public health or the education system.
Substantially curbing the trend of higher expenditures will likely require much larger disruptions to the
system and a greater appreciation for more upstream
aspects of health. Current efforts that focus on downstream aspects of medicine have shown limited success
at decreasing expenditures or altering the use of the
medical care system.3,27
This analysis has numerous limitations. Survey
respondents are known to underreport certain types of
services, especially outpatient and ED visits.21 It is also
possible that they misreported certain aspects of care,
such as clinician type. The nurses and midlevel clinicians category could not be split into primary vs specialty care, which could have attenuated or enhanced
the identified patterns of primary and specialty physicians. Inpatient hospitalization costs were likely partially responsible for the increased expenditures, but
wide confidence intervals due to high-cost hospitalizations likely explains why no significant difference was
identified. The inability to use the MEPS to determine
prescribed medication for the individual or utilization
frameworks, and the inability to distinguish primary
care vs specialty care before 2002 are weaknesses. It is
also possible that changes in methods used for determining medication expenditures increased the identified differences.8 MEPS is known to underreport total
expenditures compared with National Health Expenditure Accounts estimates, but some of this difference is
likely related to the MEPS sampling frame (the noninstitutionalized population).28,29 Given these limitations,
caution should be exercised when comparing data from
this study with data from other sources, as the primary
strength of the data presented here is the consistent
methodology within the survey. The analysis also did
not control for potential confounding factors such as
demographics, societal interventions, or overall health.
It is possible that this lack of control contributed to
some of the patterns seen. Finally, as only 2 time points
were investigated instead of yearly trends, it is possible
that some of the identified values are outliers that do
not accurately represent change over time.
In conclusion, although the number of individuals
with a visit and total utilization of medical services
during an average month were unchanged, there were
changes, mostly small, in some individual categories
of both the individual and utilization frameworks. In
contrast, the number of prescription drugs being used
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and expenditures in nearly all categories of services
increased. The majority of the increase in expenditures
was from prescription drugs, specialty physicians, ED
visits, and likely inpatient hospitalizations.
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