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Objective. To examine the effect of capitated transportation brokerage services on
Medicaid beneficiaries’ access to care and expenditures.
Data Sources/Study Setting. The study period from 1996 to 1999 corresponds to
the period of a natural experiment during which Georgia and Kentucky implemented
transportation brokerage services. Effects were estimated for asthmatic children and
diabetic adults.
Study Design. We used difference-in-differences models to assess the effects of
transportation brokerage services on access to care, measured by Medicaid expendi-
tures and health services use. The study design is strengthened by the staggered
implementation dates between states and within each state.
Principal Findings. For asthmatic children, transportation brokerage services
increased nonemergency transportation expenditures and the likelihood of using any
services; reductions in monthly expenditures more than offsetting the increased trans-
portation costs. For diabetic adults, nonemergency transportation costs decreased
despite increased monthly use of health services; average monthly medical expendi-
tures and the likelihood of hospital admission for an ambulatory care-sensitive condition
(ACSC) also decreased.
Conclusions. The shift to transportation brokerage services improved access to care
among Medicaid beneficiaries and decreased the expenditures. The increase in access
combined with reduced hospitalizations for asthmatic children and ACSC admissions
for diabetic adults are suggestive of improvements in health outcomes.

Key Words. Nonemergency medical transportation, capitated transportation
payments, health care expenditures

Transportation can be a major access barrier to timely health care for low-
income populations. The literature shows two distinct health effects of poor
transportation: less use of preventive and primary care, and more use of the
emergency department (Wilson and Jonathan 2000; Johnson and Rimsza 2004;
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Arcury et al. 2005). These associations are particularly significant for those
people who live in rural areas, and are also found for medical care services such
as prescription drugs and pediatric dental care (Saunders 1987; Mofidi, Rozier,
and King 2002). The provision of and access to reliable transportation increases
the likelihood of primary care physician visits in the pediatric population
( Johnson and Rimsza 2004), HIV-positive adults (Messeri et al. 2002), and
frequent emergency room users (Nemet and Bailey 2000; Baren et al. 2001).
Overall, these studies suggest that provision of reliable transportation services is
important to enable patients to have access regular and preventive care.

Transportation is a particularly important issue for Medicaid, both be-
cause Medicaid beneficiaries represent a vulnerable population and because
states are concerned with controlling costs. By 2001, 10 percent of the Med-
icaid population (about four million beneficiaries nationwide) relied primarily
on Medicaid to pay for transportation services to get to medical appointments
(Rafael 2001). Nonemergency medical transportation (NEMT) services are
federally mandated Medicaid services to meet the transportation needs of vul-
nerable populations. However, many states found that transportation costs
were high under fee-for-service arrangements, in which transportation pro-
viders typically billed Medicaid based on reported trips and miles. Anecdotal
reports indicate that to get higher reimbursement, some providers generated
phantom trips, inflated mileage, and misclassified eligible clients. Absence of
oversight further exacerbated the possibility of transportation-related fraud and
abuse. Finally, inefficient and limited provision of NEMT services could po-
tentially increase total Medicaid expenditures via delayed and expensive care.

By 2001, 21 states contracted with brokers (i.e., profit or nonprofit or-
ganizations) to manage nonemergency transportation services on a capitated
basis for Medicaid beneficiaries (Rafael 2001). The goal of transportation
brokerage services is to provide reliable transportation for Medicaid benefi-
ciaries at minimum cost. Before transportation brokerage services, Medicaid
funding for NEMT services was strictly cost based. Under transportation
brokerage services, all nonemergency transportation services are included
in capitated rates that are adjusted by beneficiaries’ health status and by
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geographic area (e.g., urban or rural). The brokers are responsible for
negotiating payment rates with transportation providers, beneficiaries’ service
eligibility verification, timely transportation reservation, and monitoring quality
of services (Kulkarni 2000; Rafael 2001). The success of transportation broker-
age services also depends on the expanded availability of transportation
in underserved areas. Brokers therefore reach out to eligible beneficiaries by
giving out public transportation schedules, providing user-friendly trip remind-
ers, and educating beneficiaries about the available transportation options.

A review of the brief literature suggests that states that contracted with
transportation brokerage services improved cost savings and quality (O’Connell
et al. 2002; Dai 2005). One study using Florida data suggests that transportation
brokerage services are associated with substantially decreased unit cost per trip
and more accountability (Dai 2005). A study of the effect of prior-approval
requirement for Medicaid transportation services in Indiana found a decrease in
primary care visits and prescription refills, but did not find any measurable short-
term effects on health outcomes (Tierney et al. 2000). However, the relatively short
study period in the latter study to assess health outcomes——6 months each in the
pre- and postperiods——and the limited study sample (from just one large hospital)
may hinder the determination of the true effect of the changes in the system.

This study examines how transportation brokerage services affect ben-
eficiaries’ access to care, expenditures, and health services use using a lon-
gitudinal panel data set over 4 years in two states. We address three research
questions. First, do transportation brokerage services directly affect transpor-
tation expenditures? Second, do transportation brokerage services have spill-
over effects, leading to changes in other Medicaid expenditures? Third, do
transportation brokerage services lead to changes in health services use? With
various types of expenditures and selected medical conditions, we assess the
comprehensive effects of transportation brokerage services.

The staggered implementation of transportation brokerage services in
Georgia and Kentucky provide a natural experiment. We compare how measures
of access to care and health services use changed after the implementation of
transportation brokerage services for two groups of patients with chronic condi-
tions. The results provide new insights into how Medicaid beneficiaries gain access
to care under a system of capitated rates for nonemergency transportation services.

METHODS

Georgia and Kentucky were chosen to study the effects of transportation
brokerage services for four reasons. These states implemented transportation
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brokerage services at different times, allowing each state to be a control for the
other. They had similar fee-for-service payments for NEMT during the pre-
period. They had a similar percentage of NEMT spending to total Medicaid
costs during the preperiod. Both states had similar concerns in the preperiod
about overpayment by Medicaid, and about lack of coordination leading to
lack of access to health care. They had the same type of NEMT payment in the
postperiod. In sum, the study design is strong because these two states were
similar in the preperiod, and implemented similar programs at different times.

The study period is from 1996 through 1999. Georgia implemented
transportation brokerage services statewide in 1997, while Kentucky imple-
mented gradually by county starting in 1998. The staggered implementation
times across the two states allows us to estimate difference-in-differences mod-
els. This study design is therefore far stronger than a simple pre–post design,
allowing for controls for time trends. To reduce the underlying heterogeneity
that characterizes the full Medicaid population, we focus our analysis on two
groups of beneficiaries (defined in more detail in ‘‘Data’’): children with
asthma and adults with diabetes.

Expenditures

Medicaid expenditures are modeled as a function of transportation brokerage
services, time trends, and individual-level characteristics. Monthly individual-
level expenditures are based on paid claims and represent the amount
reimbursed to the provider through Medicaid. We analyze total expenditures
and six additional mutually exclusive specific types of expenditures:
outpatient, inpatient, pharmacy, emergency room, ambulance, and NEMT
expenditures. Total expenditures are the sum of all expenditures except
NEMT and ambulance transport. For ambulance expenditures, we only use
Georgia claims, because the Kentucky claims do not contain ambulance
expenditures. For emergency room and pharmacy expenditures, we dropped
observations in Kentucky in the postperiod, because Kentucky transportation
brokerage services do not provide pharmacy trips, and emergency room
claims are not recorded separately from inpatient claims beginning from 1998.
All expenditures were adjusted for inflation to December 1999, using the
consumer price index for medical care (Bureau of Labor Statistics 2004). Time
fixed effects were also included to account for any underlying time trends, not
necessarily linear, that could be correlated with the transportation brokerage
services implementation. Finally, we control for omitted time-invariant
individual characteristics with individual fixed effects.
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The main explanatory variable of interest is state implementation of
transportation brokerage services. Changing to brokered transportation could
affect the dependent variables in two ways: the probability of any use, and the
amount of use for those who have any use. Therefore, each type of Medicaid
expenditures was analyzed in a separate two-part model. The two-part model
allows estimating separate effects for probability and extent of expenditures
(Duan et al. 1984). An ordinary least squares (OLS) linear probability model is
used to estimate the probability of any health care use in a month. Program
treatment effects from a difference-in-differences study design are easier to
interpret in a linear probability model than in a logit or probit model. Inter-
action effect in logit and probit models is more complicated to compute, but
usually similar in magnitude to that in the linear probability model (Ai and
Norton 2003; Norton, Wang, and Ai 2004). In the second part, an OLS model
predicts logged monthly expenditures, conditional on any use, for the subset
of the sample with positive expenditures. Because the continuous dependent
variables are logged to reduce the influence of outliers, smearing factors are
calculated to adjust for potentially nonnormal errors when transforming the
results from log-dollars to dollars (Duan 1983).

Incremental effects of transportation brokerage services are estimated
with the smearing factor and adjusted for heteroskedasticity (Manning 1998).
To test the significance of incremental effects, we computed bootstrapped
standard errors based on 200 draws (Ai and Norton 2000). Estimated incre-
mental effects inform the two-part models that are negative and statistically
significant and indicate a decrease in monthly expenditures per person.

Use of Certain Health Services

We also analyzed two specific measures of monthly health services use attrib-
utable to the selected medical conditions (asthma or diabetes). One measure is
any emergency room use, and the other is ambulatory care-sensitive condition
(ACSC) admissions. Emergency room use and ACSC admissions are broadly
felt to represent potentially preventable health service use. We estimated linear
probability models for these two measures, controlling for the same set of
covariates (including individual fixed effects) as in the expenditure models.

DATA

The study sample includes all Medicaid beneficiaries under age 65 in both
states. To perform individual-level analysis, both claims and eligibility files are
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used. The claims files include information about medical expenditures, pro-
vider characteristics, diagnosis-related group codes, and dates of service
incurred. The eligibility files include beneficiaries’ demographic information
and eligibility status in each month, which allows us to distinguish months of
zero use from months of noneligibility. All claims of the same person in
the analysis are included to estimate the changes in expenditures by type of
services.

While Georgia implemented statewide transportation brokerage
services in October 1997, Kentucky started a pilot program in five counties
from June 1998 (Wilson et al. 2000). Georgia has 159 counties and Kentucky
has 120. In Kentucky, 53 counties in 1998 and 67 counties in 1999
implemented transportation brokerage services (Hager et al. 2004). Figure 1
shows the number of counties by implementation dates. Counties with pri-
mary care case management program (PCCM) are included in the study
because all medical services are reimbursed on fee-for-service basis in addition
to a $3 per person per month PCCM fee. Individuals living in counties
with a full-risk capitated health maintenance organization (HMO) are
excluded because encounter data are not available in the Medicaid claims
files. In counties with voluntary HMO enrollment, Medicaid beneficiaries are
more likely to enroll if they are in good health. Out of a total of 279 counties in
Georgia and Kentucky, 43 counties (15 percent) with HMOs were excluded
from the study, leaving a total of 236 counties.
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Figure 1: Transportation Brokerage Services Implementation Dates by
Counties

Note: There are a total of 279 counties in Georgia and Kentucky. The study sample
includes 239 counties in two states, excluding counties with HMOs.

Source: CMS, Medicaid Program Statistics, Medicaid Statistical Information System
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We also analyzed data for two specific populations defined by a chronic
illness: children with asthma and adults with type 2 diabetes. To help ensure
comparable enrollees in both the pre- and postperiods, the study samples are
restricted to beneficiaries who were eligible for at least 1 month in both the
pre- and postperiods. Children covered under the state children health insur-
ance program (SCHIP) are excluded because they are not eligible for trans-
portation brokerage services. Georgia’s SCHIP program is separate from
Medicaid, while Kentucky runs a combined program (Lo Sasso and
Buchmueller 2004), but our analysis is restricted to Medicaid beneficiaries.
Finally, we used a 40 percent random sample from each study population to
minimize computational processing time for bootstrapped estimates.

The groups are identified using ICD-9 codes, National Drug Codes, and
eligibility-type codes. For identifying children with asthma, eligibility require-
ments include children aged 0–18 years who had (1) any health care use
during the study years with a diagnosis of asthma (International Classification
of Diseases, Ninth Revision [ICD-9] 493.XX) and (2) prescribed asthma med-
ication. The asthma children random sample includes 22,327 children in
Georgia and 14,385 children in Kentucky. The final sample has 1,139,803
observations on 36,712 children at the person-month level. For children with
asthma, the average monthly NEMT expenditures was $2, and 3 percent used
NEMT services (see Table 1). The average total health care expenditure per
child per month was $122, and 51 percent of the sample did not have any
health care expenditures in a month. The average monthly outpatient
expenditure per child is $76, and 56 percent of the observations had no
outpatient expenditures in a given month. The sample is 51 percent male,
27 percent African American, and 2 percent Hispanic. Inpatient admissions
with any of the ICD-9 codes for ACSC as the primary reason are considered as
ACSC admissions. About 0.3 percent of the sample had an ACSC admission
in a month. Emergency room use due to asthma per month waso0.1 percent.

Eligibility criteria for diabetic adults include person aged 19–64 years
who had (1) any health care use during the study years with a diagnosis of type
2 diabetes (ICD-9 codes 250.XX) and (2) prescribed diabetes medication. The
adult random sample includes 12,884 adults with type 2 diabetes in Georgia
and 5,452 adults in Kentucky. The final study sample has 687,858 observa-
tions on 18,336 adults at the person-month level. About 13 percent (5 2,319
adults) are disabled dually eligible persons, and about 4.5 percent (5 828
adults) used a nursing home during the study period. Adults with diabetes
showed higher monthly expenditures and worse health status than children.
The average monthly NEMT expenditures was $10, and 6 percent of monthly
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observations used NEMT services (see Table 1). The average total health care
expenditures per person per month was $434, although 35 percent of monthly
observations did not have any Medicaid health care expenditures. The
monthly average outpatient expenditure is $217, and 46 percent of the sample

Table 1: Descriptive Statistics for Study Populations

Variables

Children with Asthmaw Adults with Diabetesz

Mean (SD) Mean (SD)

Transportation expenditures
NEMT expenditures $2.01 (43.08) $9.68 (79.56)

Pr(NEMT expenditures40) .03 (.16) .06 (.23)
NEMT expenditures, if positive $78.98 (258.55) $165.49 (287.04)

Ambulance expenditures $0.58 (32.14) $3.05 (38.26)
Pr(ambulance expenditures40) .002 (.045) .02 (.12)
Ambulance expenditures, if positive $287.55 (655.85) $196.62 (237.54)

Health care expenditures
Total expendituresn $121.78 (687.69) $434.03 (1,410.42)

Pr(total expenditures40) .49 (.49) .65 (.48)
Total expenditures, if positive $248.14 (965.54) $663.49 (1,699.63)

Inpatient expenditures $23.86 (577.84) $131.55 (1,144.41)
Pr(inpatient expenditures40) .01 (.11) .05 (.22)
Inpatient expenditures, if positive $2,051.58 (4,754.15) $2,673.12 (4,451.89)

Emergency room expenditures $2.21 (56.72) $3.45 (28.47)
Pr(emergency room expenditures40) .04 (.19) .04 (.20)
Emergency room expenditures,

if positive
$56.72 (47.42) $79.52 (112.33)

Outpatient expenditures $75.82 (608.41) $216.84 (1,142.09)
Pr(outpatient expenditures40) .44 (.49) .54 (.49)
Outpatient expenditures, if positive $174.32 (913.19) $404.19 (1,534.82)

Prescription drug expenditures $22.37 (91.59) $110.54 (298.60)
Pr(prescription drug expenditures40) .24 (.43) .50 (.49)
Prescription drug expenditures, if positive $91.59 (257.40) $222.94 (393.41)

Health services use
ACSC admissions .003 (.053) .005 (.068)
Emergency room use due to diabetes .0007 (.027) .002 (.039)
Individual characteristics
Age (years) 5.48 (4.48) 46.92 (11.84)
Male .51 (.49) .38 (.48)
Black .27 (.44) .35 (.48)
Hispanic .02 (.14) .01 (.08)

wChildren with asthma: the total of 1,139,803 observations at the person month level on 36,712
unique children.
zAdults with diabetes: the total of 687,858 observations at the person month level on 18,336 unique
adults.
nTotal expenditures are sum of monthly Medicaid expenditures per person, excluding transpor-
tation expenditures.
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did not have any outpatient expenditures in a given month. The average age is
47, and the study sample is 38 percent male, 35 percent African American, and
1 percent Hispanic. Monthly ACSC admissions and emergency room use due
to diabetes were 0.5 and 0.2 percent, respectively.

RESULTS

Direct Effects on Transportation Expenditures

We first examined the direct effects of transportation brokerage services on
NEMT and ambulance expenditures. NEMT expenditures decreased among
adults with diabetes, but increased among children with asthma (see Table 2).
Before transportation brokerage services, adults with diabetes might have over-
used these services, while children with asthma might have underused them.

For children with asthma, the probability of any transportation use
increased by 5.6 percentage points (from a mean of 2 percent in the preperiod),
but expenditures per month (conditional on any transportation use) fell by 87
percent (.867 5 1� exp(� 2.022)) (see Table 2). Combining the two models,
the full incremental effect of transportation brokerage services is an increase in
monthly per person expenditures of about $10 compared with the mean ex-
penditures of $3 in the preperiod (in 1999 dollars). On the other hand, for adults
with diabetes, the full incremental effect is a decrease in monthly NEMT ex-
penditures per person of about $12 compared with mean expenditures of $13
in the preperiod (see Table 2). The probability of any use decreased by 3.7
percentage points (from a mean of 7.5 percent in the preperiod), and monthly
expenditures (conditional on any transportation use) also fell by 51 percent. All
coefficients are highly statistically significant.

Using only Georgia data, the results show that transportation brokerage
services decreased ambulance use. The probability of any ambulance use in a
month among children with asthma decreased by 0.2 percentage points (from a
mean of 0.3 percent in the preperiod). The decreased probability of ambulance
use among adults with diabetes was not statistically significant, but expenditures
per month decreased by 19 percent. The incremental effects for all study
samples are minimal decreases, which suggest that the effect of transportation
brokerage services on ambulance expenditures was not significant.

Spill-Over Effects on Medical Services

The spill-over effects of transportation brokerage services are assessed for
seven types of Medicaid services for the two study samples. Transportation
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brokerage services have significant effects on the likelihood of any health care
use and Medicaid expenditures. Results from the two-part models on the five
selected expenditures and from the linear probability models on the two
health services use are listed in Table 2.

For children with asthma, monthly expenditures per person (conditional
on any use) of total, inpatient, and outpatient services decreased significantly.
The probability of any health care use in a month increased by 5 percentage
points after the implementation of transportation brokerage services, while
total expenditures per month (conditional on any health care use) fell by
around 19 percent (� .189 5 1� exp(� .2098)). Mean monthly expenditures
per person fell by $18 (compared with the mean expenditure of $135 in the
preperiod).

Results support that transportation brokerage services decrease the use
of and expenditures for inpatient services. The probability of any inpatient
care decreased by 0.5 percentage points (from a mean of 1.2 percent), which
translates into a 36 percent decrease. The incremental effect of a decrease in
monthly inpatient expenditures of $4 per person is statistically significant. The
incremental effects on the use and expenditures of emergency room are not
statistically significant and minimal in magnitude.

The probability of any outpatient care is increased by 5 percentage
points, while outpatient monthly expenditures per person (conditional on any
outpatient care use) decreased by around 20 percent. The full incremental
effect is a decrease in outpatient monthly expenditures of $16 per person
(compared with the mean expenditure of $83). All coefficients are highly
statistically significant. The effects on the use of and expenditures for pre-
scription drug are minimal and not statistically significant.

Transportation brokerage services did not have significant effects on the
use of certain health services among children with asthma. The probability of
an ACSC admission in a month increased by 0.03 percentage points, from a
mean of 0.27 percent. The probability of any emergency room use due to
asthma decreased by 0.03 percentage points, from a mean of 0.09 percent.
Neither coefficient was statistically significant.

For adults with diabetes, transportation brokerage services have positive
effects on the likelihood of any health care use in a month. All types of monthly
expenditures per person (conditional on any use) decreased, while the
probability of using health care services, which include outpatient and
prescription drug services increased. The probability of any health care use in
a month increased by 1.1 percentage points after the implementation of
transportation brokerage services, while expenditures per month (conditional
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on any health care use) fell by around 7 percent. The incremental effect is
a decrease in monthly per person expenditures of about $18 (compared with
the mean expenditure of $412 in the preperiod). All coefficients are highly
statistically significant. As with the result for children with asthma, the de-
creased expenditures per month conditional on any use seem to outweigh the
increased probability of using health care services.

After the implementation of transportation brokerage services, the use of
outpatient services and prescription drugs by diabetic adults increased. All co-
efficients are highly statistically significant, except for monthly drug expenditures
among people with some expenditures in a month. The probability of any out-
patient care use increased by 4.8 percentage points, and monthly outpatient
expenditures per person fell by 15 percent. The incremental effect is a decrease in
monthly expenditures per person of about $9 (compared with the mean expen-
diture of $187). The probability of any prescription drug use increased by 0.8
percentage points, while monthly prescription drug expenditures per person de-
creased by 2 percent. Only the coefficient of probability is statistically significant.

The results do not strongly support that the shift to transportation
brokerage services decrease the use of inpatient and emergency room among
adults with diabetes. The probability of any inpatient care use increased by 0.2
percentage points (from mean of 5 percent), while expenditures per month
decreased by around 14 percent. The incremental effect is a decrease in
monthly inpatient expenditures per person of about $9 but not statistically
significant. The decrease in the probability of emergency room use is small
and not statistically significant.

Transportation brokerage services decreased the use of certain health
services use among adults with diabetes. The probability of having an ACSC
admission in a month decreased by 0.1 percentage points, from a mean of 0.5
percent, which represents a 22 percent decrease in monthly ACSC admis-
sions. The probability of any emergency room use due to diabetes decreased
by 0.06 percentage points, from a mean of 0.19 percent. The statistically
significant coefficient of ACSC admissions suggests a higher likelihood of
preventable health services use among adults with diabetes.

CONCLUSION

Expenditures

The shift to transportation brokerage services has significant effects on
Medicaid beneficiaries’ access to care, as measured by different types of
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Medicaid expenditures and certain health services use. This study also finds
different effects of transportation brokerage services for two different medical
conditions. Monthly NEMT expenditures per person among adults with
diabetes decreased. Either the cost per trip fell, or fewer trips occurred, or
both. Anecdotal evidence that the cost per trip under capitated reimbursement
was often much lower than under fee-for-service, due to greater efficiency and
lower fraud and abuse, is consistent with Dai’s (2005) findings in Florida.
Capitated reimbursement could also provide incentives to withhold necessary
transportation services, which could lead to decreased likelihood of use of
medical services. However, if this explanation is true, then the access to care
should decrease (i.e., decreased likelihood of using medical services among
those who used less NEMT services); instead, the results show that the
likelihood of using any service increased, thereby supporting the first
explanation.

In contrast, the results for children with asthma show an increase in the
monthly per person NEMT expenditure. Transportation brokerage services
increased access to NEMT services for children with asthma; therefore, the
increased use of NEMT services outweighed the decreased cost per trip. We
do not have an explanation for why the results differ for children with asthma
compared with adults with diabetes. Given the different type of illness and
different decision maker (parent for a child compared with self for an adult),
we would not necessarily expect the same effect for all subpopulations.

Health Service Use

Different spill-over effects of transportation brokerage services are found for
health service use by medical conditions. For both study populations, the
increased use of any health care services accompanied with decreased
expenditures conditional on any use led to a decrease in total expenditures by
$18 per person per month. Compared with average monthly total health care
expenditures by study populations, these results imply a 13 percent decrease
in total health care expenditures for children with asthma and 4 percent
decrease for adults with diabetes.

Contrary to the findings by Tierney et al. (2000), the probability of using
outpatient services under transportation brokerage services increased in both
study populations. The effect on the use of inpatient services was negative and
significant only among children with asthma, which suggests that the predicted
substitution of outpatient services for inpatient services is supported among
children with asthma. The effect on the use of inpatient services among adults
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with diabetes was positive but not significant, possibly because the adult study
sample includes nonelderly disabled dually eligibles (13 percent) and nursing
home users (4.5 percent).

The effects on certain health services use——monthly ACSC admissions
and emergency room use due to asthma for children or diabetes for adults——
only showed reductions from transportation brokerage services for monthly
ACSC admissions for adults with diabetes. The findings of more use of
outpatient services and decreased monthly ACSC admissions suggest that
transportation brokers are not denying necessary services and that the access
to appropriate health services among adults with diabetes improved.
Effects on ACSC admissions or emergency room use for children with
asthma, however, were statistically insignificant.

Limitations

The study has several limitations. First, the study used data from two states,
raising concerns about generalizability to other states and the ability to control
for confounding. However, the staggered implementation of transportation
brokerage services between and within states controls for general trends and
therefore makes the study design stronger than a simple pre–post design.
Second, the magnitude of the effect depends in part on how efficient trans-
portation services were before transportation brokerage services. The less
efficient the fee-for-service transportation was, the more room for improve-
ment by transportation brokerage services. Third, the two medical conditions
analyzed, asthma and diabetes, are important in terms of beneficiaries’ health
outcomes and increasing health care costs to individuals and society. The
effects could be, however, different for other medical conditions. Further
research with additional medical conditions may add more knowledge on the
effects of transportation brokerage services. Fourth, the analysis on ambulance
transport used only Georgia data because Kentucky data did not separately
record ambulance transport use. The results, based on a simple pre–post
comparison, still provide an understanding of the substitution effects between
NEMT services and ambulance.

Policy Implications

The policy implications of these findings are potentially important. Trans-
portation brokerage services were implemented as a cost-containment mea-
sure. Even though nonemergency transportation costs increased for children
with asthma, access improved as measured by use of any health service, and
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total monthly expenditures declined on average by $18 per month, more than
offsetting the increase in transportation expenses. Both transportation costs and
Medicaid health service costs decreased for adults with diabetes, although
access as measured by use of any service increased and ACSC admissions
declined. Our results——which are based on large sample sizes, a study design
that controls for contemporaneous changes, and are robust to changes in model
specification——highlight the importance of transportation to health services.

The increase in access combined with reduced hospitalizations for
asthmatic children and ACSC admissions for diabetic adults suggests
improvements in health outcomes, assuming that the staggered study design
controlled for any confounding. Any policy that leads to better health out-
comes with lower expenditures is unambiguously good. Many states are im-
plementing, or plan to implement, transportation brokerage services to reduce
expenditures and improve quality. Because evidence from this study indicates
that access to care and health outcomes are not adversely affected by
the transportation brokerage services, the decrease in overall Medicaid
expenditures reflects a more efficient system from an economic perspective.
Care may be shifted to lower cost providers, resulting in more appropriate
care and savings to Medicaid for the two important disease groups studied.
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