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ABSTRACT

BACKGROUND: Previous studies have shown that Medicare Part D was 
associated with a reduction in out-of-pocket expenditures for Medicare 
beneficiaries during the early years of its implementation (2006 and 2007). 
However, a question remains regarding the effect of Part D on out-of-pocket 
expenditures in the longer term. 

OBJECTIVE: To evaluate the effects of Part D on prescription drug expen-
ditures and certain health care use for a longer time period using a large, 
nationally representative sample of Medicare beneficiaries.

METHODS: Using Medical Expenditure Panel Survey (MEPS) data from 
2000 through 2005 (pre-Part D period) and from 2007 through 2012 (Part D 
era), this study identified a cohort of elderly Medicare beneficiaries (treat-
ment group) and a near-elderly non-Medicare population (control group). A 
difference-in-differences analysis was conducted to estimate the effect of 
Part D on prescription medication use and expenditures and outpatient  
visits. Propensity score weights and sampling weights were applied to 
obtain unbiased effect estimates accounting for complex survey designs. 

RESULTS: A total of 26,585 elderly Medicare beneficiaries and 20,688 
near-elderly non-Medicare beneficiaries were identified. The introduction 
of Part D was associated with an adjusted average reduction of $105 in 
annual out-of-pocket spending on prescription drugs during the post-Part D 
period (2007 through 2012). The reduction in annual out-of-pocket spend-
ing ranged from $49 to $152 during the post-Part D period. No significant 
increase was found in total prescription expenditures or prescription medi-
cation use following the introduction of Part D nor were there significant 
changes in outpatient visits.

CONCLUSIONS: A continued reduction of Part D out-of-pocket drug expen-
ditures was found each year from 2007 to 2012. 
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RESEARCH

In 2003, the Medicare Prescription Drug, Improvement, and 
Modernization Act was enacted with the goal of improving 
health for seniors and other Medicare beneficiaries. One 

most noticeable feature of this act was the introduction of the 
new outpatient prescription drug benefit (Part D) program, 
which began on January 1, 2006. The purpose of Part D was to 
lower the financial hurdles that obstructed access by Medicare 
beneficiaries to prescription drugs by making prescription 
drug coverage available to beneficiaries. 

Since the inception of Part D, a number of studies have 
evaluated the effect of Part D on out-of-pocket (OOP) drug 
expenditures and prescription medication use.1-12 However, 
many of these studies have limitations, as pointed by other 
investigators.9,13 For example, some early studies used claims 
data from pharmacy chains or single health organizations to 
evaluate the effect of Part D partly because nationally represen-
tative Part D claims data were not available in the early years. 
If the subjects in these studies were not nationally representa-
tive, the findings from the studies may have limited general-
izability.9 Moreover, a majority of previous studies provided 
early evidence by assessing Part D’s effects only up to 2007, 
immediately after a transition period in 2006. There were 
only a few studies that examined Part D’s longer-term effects 
beyond 2007. One study assessed Part D’s effects until 2010 
among oncology patients.12 Because the population used in this 
study was limited to patients with cancer, there is a need to 
investigate Part D’s overall effects on access by Medicare benefi-
ciaries to medications regardless of disease type. Other recent 
studies evaluated the effects of Part D on hospitalizations and  

•	Prescription drug coverage through the Medicare Part D pro-
gram was intended to improve access to prescription drugs by 
Medicare beneficiaries, with the goal of improving their health.

•	Previous studies have shown that Part D was associated with a 
decrease in out-of-pocket spending on prescription drugs during 
the early years of its implementation. 

•	Mixed results were reported regarding an early effect of Part D on 
outpatient visits. 

What is already known about this subject

•	This analysis found that out-of-pocket expenditures on pre-
scription drugs decreased by $105 annually during the 6 years 
(2007-2012) after the implementation of Part D. A significant 
year-by-year reduction in out-of-pocket expenditures indicated 
the persistent effect of Part D on reducing out-of-pocket drug 
spending.

•	No significant increase was found in total prescription expendi-
tures and prescription medication use during the 6 years after the 
introduction of Part D. 

•	There were no significant changes in outpatient visits after the 
implementation of Part D.

What this study adds
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After identifying the treatment group (individu-
als aged ≥ 65 covered by Medicare) and the control group  
(near-elderly individuals not covered by Medicare), a pro-
pensity score weighting strategy was employed to control for 
unequal risk distribution between the 2 groups. The propen-
sity score weights in combination with survey weights was 
advocated as necessary to estimate unbiased treatment effect 
in a survey study.20 Thus, this study used a standardized mor-
tality/morbidity ratio (SMR)-weighted approach to estimate 
changes in prescription drug expenditures and health care 
use among the treatment group after the implementation of 
Part D. The SMR-weighted approach is very similar to the pro-
pensity score matching method except that the SMR-weighted 
approach requires no matching range and retains the entire 
study population.21 In particular, this propensity score weight-
ing method is useful when a study’s goal is to generalize the 
final effect estimates to the original survey target population.22 
Accordingly, individuals in the treatment group in this study 
received a weight of 1, while those in the control group were 
weighted by ê/(1-ê), where ê is the estimated propensity score. 
The propensity score weights were then multiplied by the 
survey weights to generate a new weight. The effect of Part D 
was estimated from a weighted regression incorporating these 
composite weights and the complex survey design elements.23 

Statistical Analysis 
This study’s primary outcomes of interest were prescription 
medication-related expenditures (OOP expenses and total 
expenses on prescription drugs), prescription medication use, 
and outpatient visits. Specifically, OOP drug expenses were 
defined as a direct payment for prescription medications by 
the MEPS respondents; total prescription medication spending 
included all amounts paid by respondents and third-party 
payers for each prescription medication purchased; prescrip-
tion medication use was measured using the number of new 
prescription medications and refills during the calendar year; 
and outpatient visits was measured by the annual number of 
outpatient visits. All costs were adjusted to 2012 U.S. dollars 
using the Consumer Price Index. 

To compare the baseline characteristics between the treat-
ment and control groups, independent t-tests for continuous 
variables and chi-square tests for categorical variables were 
conducted. The baseline characteristics were age, gender, 
comorbidities, race, marital status, body mass index, educa-
tion, census region, poverty category, and self-reported health. 

A difference-in-differences model was used to estimate the 
effect of Part D on each outcome. As noted earlier, the treatment 
group in this study included individuals aged ≥ 65 covered by 
Medicare. To separate the Part D effect from changes in the 
outcomes by the lapse of time (“secular trends”), near-elderly 
individuals not covered by Medicare were used as the control 
group. In other words, changes in the outcomes in this control 

emergency department visits until 2009 and 2012.15,16 However, 
these studies did not examine Part D’s effects on the use of 
other health care, including prescription medication use and 
expenditures and on outpatient visits. To remedy this situa-
tion, this study evaluated the effect of Part D on prescription 
medication use and expenditures and outpatient visits, using 
a large, nationally representative sample of elderly Medicare 
beneficiaries. Six years of pre-Part D (2000-2005) and post-
Part D (2007-2012) data were used to estimate the long-term 
effect of Part D on spending, the use of prescription drugs, and 
outpatient visits. 

■■  Methods
Data
Data for this study were obtained from the Household 
Component file of the Medical Expenditure Panel Survey 
(MEPS), a nationally representative survey sponsored by the 
Agency for Healthcare Research & Quality and the National 
Center for Health Statistics. In particular, MEPS data from 
Panel 4 to Panel 17 were used for the years 2000 through 
2012. MEPS collects comprehensive data on health care use, 
expenditures, insurance coverage, and sources of payment for 
the civilian noninstitutionalized U.S. population.17 These data 
are collected using an overlapping panel design in which each 
panel is interviewed for a series of 5 rounds over 30 months. 

Study Sample
The Part D group comprised MEPS respondents aged 65 years 
and older who reported that they were Medicare beneficiaries 
during the 2000 through 2012 survey waves (treatment group). 
The respondents in the 2006 wave were not included in this 
study because year 2006 was the transition year, thereby 
capturing only partial effects of Part D. To isolate the effect of 
the Medicare program, individuals were excluded who were 
concurrently enrolled in other programs such as TRICARE, 
Medicaid (including dual eligible), and the Veterans Health 
Administration (VHA). A near-elderly cohort (non-Part D 
group) was a control group because of their similarity with 
Medicare beneficiaries, following the approach in previous 
studies.4,10,12,18 This cohort comprised respondents who were 
aged 55 to 63 years and who were nonenrollees in Medicare, 
TRICARE, Medicaid, and the VHA during the years 2000-
2012. As in similar studies,12,19 individuals aged 64 years 
were excluded because they were partially eligible for Part D; 
individuals aged under 55 years were also excluded to avoid 
variations in medication use, since women in this age group are 
subject to using medications for reproduction and contracep-
tion, as pointed out in similar studies.10,12,19 
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group during the study period captured secular or over-time 
trends. To compare the outcomes between these 2 groups 
before and after the introduction of Part D, MEPS data from 
2000 through 2005 were incorporated, which represented the 
period before the implementation of Part D, and data from 2007 
through 2012 were incorporated, representing the Part D era. 

A multivariate difference-in-differences model included 2 
indicator variables, one of which indicated a treatment status 
(coded 0 for the control group and 1 for the treatment group) 
and the other indicated the post-Part D period (coded 0 for the 
pre-Part D period and 1 for the post-Part D period), as well as 
the interaction between these 2 indicator variables. This inter-
action term was a variable of interest, capturing the effect of 
Part D on each outcome (i.e., how the change in each outcome 
between pre- and post-Part D periods in the treatment group 
differed from that in the control group). 

To adjust for potential confounders, the model included a 
number of covariates, including age, gender, comorbidities, 
race, marital status, body mass index education, census region, 
poverty indicator, and self-reported health status. In particu-
lar, comorbidities were estimated by computing the Charlson 
Comorbidity Index, as suggested by D’Hoore et al. (1996).24

An assumption behind the difference-in-differences 
approach is that without the Part D introduction, the control 
group would have a similar trend in outcome measures to 
the treatment group (parallel trend assumption). To assess 
the validity of this parallel trend assumption, the time trend 
in outcomes during the pre-Part D period (2000-2005) was 
checked as to whether there was differential trends in outcome 
measures between the treatment and control groups during the 
pre-Part D period. Similar trends between the 2 groups would 
provide support for the parallel trend assumption. In addi-
tion, a year-by-year analysis was performed to explore whether 
the Part D effect was sustained throughout the study period. 
Specifically, year dummies were created, and each year dummy 
interacted with the indicator of the Part D period. Coefficients 
on these interaction terms reflected the Part D effects over 
years, capturing whether the immediate Part D effect shown 
in the previous literature was retained in relatively later years. 

For analysis methods, different approaches were used 
depending on outcome measure. To estimate the effect of Part D  
on OOP and total spending on prescription drugs, a 2-part 
model was used, since the data included individuals with zero 
spending on prescription drugs. The 2-part model is con-
sidered as an optimal choice in accommodating expenditure 
data that are typically highly skewed to the right and zero-
inflated.25,26 To analyze prescription medication use and outpa-
tient visits (count variables), a zero-inflated negative binomial 
(ZINB) regression model was used because the data included 
those with no outpatient visits. The ZINB model was selected 
because it is adequate for overdispersed count outcomes 
with excessive zero-valued observations.27 To account for the 

inflated zeros, the ZINB model assumes that the distribution 
is a mixture of 2 distributions, that is, a logistic distribution to 
predict excess zeros (e.g., no use of health care) and a negative 
binomial distribution to model the count values (e.g., nonzero 
use of health care). 

All analyses were conducted using STATA version 14 
(StataCorp, College Station, TX) by accounting for the clus-
tered and stratified survey design and sampling weights in the 
MEPS. This study was reviewed and approved by the St. Louis 
College of Pharmacy Institutional Review Board.

■■  Results
The treatment group, consisting of 26,585 individuals aged 65 
years or older who were covered by Medicare, served as a proxy 
for almost 296 million Medicare beneficiaries for 12 years (from 
2000-2005 and 2007-2012), which indicates about 26 million 
Medicare beneficiaries per year. The control group comprised 
20,688 individuals not covered by Medicare, representing 
over 286 million near-elderly during the same time period, 
which indicates about 24 million near-elderly individuals per 
year. Table 1 shows the characteristics of the 2 groups. The 
mean (standard deviation [SD]) age was 74.5 (0.10) years for 
the Medicare beneficiaries and 58.8 (0.03) years for the near-
elderly group. The Medicare group contained a higher percent-
age of women (56.9% vs. 53.9%) and Caucasians (89.4% vs. 
86.5%) but a lower percentage of other race individuals than 
the near-elderly group (3.6% vs. 6.1%). In addition, Medicare 
beneficiaries had more comorbidities, lower body mass index, 
and tended to be impoverished. There were no significant dif-
ferences in marital status, education, census region, and self-
reported health conditions between the 2 groups. 

Table 2 presents the unadjusted difference-in-difference esti-
mates. After the introduction of Part D, the OOP expenditures 
for prescription medications decreased in the Medicare and 
near-elderly groups. The average OOP expenses decreased from 
$1,200 to $623 (a reduction of $577) in the Medicare group 
and from $752 to $524 (a reduction of $228) in the near-elderly 
group. Thus, the implementation of Part D was associated with a 
further reduction of $349 in OOP medication costs for Medicare 
beneficiaries compared with the near-elderly group. 

Increases in total prescription medication expenditures, 
as well as the number of prescriptions and refills after the 
implementation of Part D, were not significant. No significant 
changes were observed in outpatient visits after the introduc-
tion of Part D (0.12 decrease in the mean number of outpatient 
visits, P = 0.512). 

Estimates of Part D’s effects obtained from the adjusted 
difference-in-differences regressions based on a 2-part or ZINB 
model are shown in Table 3. The implementation of Part D was 
significantly associated with a reduction in OOP expenses after 
controlling for the covariates (age, gender, comorbidities, race, 
marital status, body mass index, education, region, poverty  
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indicator, and self-reported health status). By estimating an 
average marginal effect, an overall $105 decrease in annual 
OOP spending was found on prescription drugs during the  
6 years after the introduction of Part D. 

Part D was not significantly associated with an increase in total 
spending on prescription drugs. In addition, based on the inci-
dence rate ratio of 0.03 (95% confidence interval =  -0.08-0.14)  
represented by the coefficients of the ZINB model, no signifi-
cant increase was found in prescription medication use. The 
implementation of Part D did not have a significant effect on 
outpatient visits. 

Further analyses showed significant year-by-year reductions 
in OOP expenditures, which indicates a sustained effect of Part D  
on reducing OOP spending. The yearly reductions in OOP 
spending ranged from $49 to $152 during 2007-2012 (Table 4).

■■  Discussion
In this study, the effect of Part D on drug expenditures, pre-
scription medication use, and outpatient visits was examined 
for a longer time period in elderly Medicare beneficiaries. This 
study revealed that the introduction of Part D was associ-
ated with a decrease in OOP prescription drug expenditures. 
However, total prescription expenditures, prescription medica-
tion use, and outpatient visits remained unchanged after the 
introduction of Part D. 

A difference-in-differences approach was used for the analy-
sis, which allowed the identification of the Part D effect after 
controlling for changes in the outcomes simply by the lapse 
of time. An adjusted reduction of $105 was found in annual 
OOP spending on prescription drugs (21.8% reduction) dur-
ing the 6 years after the implementation of Part D. The mean 
estimate is slightly smaller compared with previous studies 

Characteristics Elderly (n = 26,585) Near-Elderly (n = 20,688) P Valuea

Age, mean [SD] 	 74.5	 [0.10] 	 58.8	 [0.03] < 0.001
Gender, % (n)

Female 	 56.9	 (15,114) 	 53.9	 (11,147) < 0.001
Comorbidities, mean [SD]b 	 1.9	 [0.04] 	 1.1	 [0.05] < 0.001
Race, % (n)c

White 	 89.4	 (23,767) 	 86.5	 (17,895) < 0.001
Black 	 7.0	 (1,861) 	 7.4	 (1,531) 0.374
Others 	 3.6	 (957) 	 6.1	 (1,262) < 0.001

Married, % (n) 	 56.4	 (14,994) 	 57.0	 (11,792) 0.456
Body mass index, mean [SD] 	 27.2	 [0.06] 	 29.2	 [0.14] < 0.001
Education: college or postgraduate, % (n) 	 32.6	 (8,667) 	 33.5	 (6,930) 0.327
Census region, % (n)c

Northeast 	 20.1	 (5,344) 	 20.3	 (4,206) 0.819
Midwest 	 23.9	 (6,354) 	 24.8	 (5,124) 0.349
South 	 36.1	 (9,597) 	 34.8	 (7,189) 0.263
West 	 19.9	 (5,290) 	 20.2	 (4,169) 0.781

Poverty category, % (n)c

Poor/negative 	 7.4	 (1,959) 	 9.4	 (1,945) < 0.001
Near poor 	 6.0	 (1,582) 	 4.7	 (972) < 0.001
Low 	 18.7	 (4,969) 	 15.1	 (3,124) < 0.001
Middle 	 30.8	 (8,180) 	 30.8	 (6,372) 0.979
High 	 37.2	 (9,895) 	 40.0	 (8,275) < 0.001

Self-reported health, % (n)c

Excellent 	 8.0	 (2,114) 	 8.0	 (1,657) 0.863
Very good 	 29.7	 (7,904) 	 29.1	 (6,026) 0.331
Good 	 38.6	 (10,256) 	 37.2	 (7,702) 0.060
Fair 	 19.0	 (5,046) 	 20.1	 (4,158) 0.165
Poor 	 4.8	 (1,265) 	 5.5	 (1,144) 0.143

Weighted population 295,984,073 286,337,774
aIndependent 2-group t-tests and chi-square tests were conducted for continuous variables and categorical variables, respectively. 
bComorbidies were estimated using the Charlson Comorbidity Index. Using ICD-9-CM codes, 17 comorbidity conditions were identified to compute the Charlson 
Comorbidity Index score.
cDifferences were tested by category using a chi-squared method, which showed the consistent findings from between-group tests above.
ICD-9-CM = International Classification of Diseases, Ninth Revision, Clinical Modification; SD = standard deviation.

TABLE 1 Characteristics of the Study Sample
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where decreases in OOP spending were reported from $143 to 
$356.8-10,12 The larger estimates in some of the previous studies 
may be because those studies did not include control groups 
in the research design (i.e., a pre- and postperiod comparison) 
nor did they include those groups with zero pharmacy spend-
ing from their calculations of OOP spending, unlike this study. 
The results of this study, consistent with previous studies 
showing a decrease in OOP spending immediately after the 
implementation of Part D, indicated Part D’s persistent effect 
on OOP spending on prescription drugs.8-10,12 

Slight increases (not statistically significant) were observed 
in total prescription expenditures and medication use after 
the introduction of Part D. Findings in earlier studies showed 
mixed results concerning this outcome. Similar to this study, 
several studies reported no significant changes in total pre-
scription expenditures and prescription drug use,10-12 whereas 
other studies found an increase in prescription drug use rang-
ing from 5.9% to 14.8%.1,2,4,6,9,10 This study, which includes 
a longer follow-up period (through 2012) indicates that the 
introduction of Part D did not result in significant increases 
in prescription medication use and expenditures. The find-
ing of an increase in prescription drug use may have been 
because those previous studies captured potential pent-up 
demand for prescription drugs. Under these circumstances, 
this finding suggests that this possible pent-up demand might 
have decreased over the years since the introduction of Part 
D. Indeed, the additional year-by-year analyses in this study 
showed that there had been an increase in prescription drug 
use immediately after the introduction of Part D until 2009 (an 
average increase of 1.53 from 2007 to 2009) but a decrease after 
2009 (an average decrease of 1.34 from 2010 to 2012). 

Two previous studies investigating Part D’s effect on outpa-
tient visits reached mixed conclusions.11,12 One study reported a 
decrease in annual outpatient visits among oncology patients,12 
whereas the other study noted no significant changes in 

annual visits among nonelderly Medicare beneficiaries after 
the implementation of Part D.11 These different findings could 
have resulted from the heterogeneity of the study subjects. 
Increased access to prescription medications during the Part D 
era could have resulted in fewer outpatient visits by improving 
disease management among cancer patients but not in people 
with other conditions.12 The present study included only the 
Medicare population aged 65 years or older and found no sig-
nificant effect of Part D on outpatient visits, although it was 
originally expected that there would be a decrease in outpa-
tient visits after the introduction of Part D because of potential 
substitution between prescription drug use and other medical 
service use, as was documented in the Congressional Budget 
Office study.28 However, this study did not find evidence sup-
porting a decrease in outpatient visits, which suggests that 
such substitution may likely occur with inpatient or emergency 
service use. Indeed, recent studies found that the introduction 
of Part D decreased hospitalization and emergency department 
visits for nonemergent care in the years beyond 2007.15,16 

Another possible reason for this study’s findings may be 
because prescription drugs are complements to outpatient 
visits for some conditions, but they might serve as substitutes 
for other conditions. In fact, a previous study of cancer showed 
that access to prescription drugs decreased outpatient visits 
for cancer care and management.12 Those 2 effects may have 
been cancelled out in the current study, which analyzed the 
overall effects including all conditions. Future studies could 
help to determine whether there is a lagged Part D effect on 
a decrease in outpatient visits through better management of 
other conditions besides cancer driven by increased access to 
prescription drugs. 

To our knowledge, this is the first study that extended the 
Part D period beyond 2007 to estimate a longer-term effect 
of Part D on prescription drug expenditures and outpatient 
visits of elderly Medicare beneficiaries with no restrictions to a 

Outcomes 2000-2005 2007-2012 Differences DD P Value

Out-of-pocket expenditures for prescription medications, $

Elderly 1,200 623 - 577 - 349 < 0.001
Near elderly 752 524 - 228

Total prescription medication expenditures, $

Elderly 2,036 2,288 252 22 0.897
Near elderly 1,818 2,048 230

Number of prescriptions and refills
Elderly 27.446 28.493 1.047 0.078 0.938
Near elderly 21.782 22.751 0.969

Number of outpatient visits
Elderly 1.550 1.107 - 0.443 - 0.116 0.512
Near elderly 1.270 0.943 - 0.327

DD = difference-in-differences.

TABLE 2 Observed Difference-in-Differences in Outcomes of Interest 
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Second, this study focused on Part D’s effect on the elderly 
rather than on all Medicare beneficiaries. Accordingly, this 
study did not include specific subpopulations such as the 
nonelderly disabled or beneficiaries who were dually eligible 
for Medicare and Medicaid. Therefore, the study results may 
not be generalizable to those groups. Third, all Medicare ben-
eficiaries aged 65 years and older were included, as reported 
in MEPS. Therefore, Medicare beneficiaries might have been 
included who did not enroll in Part D, including those with no 
drug coverage, which account for about 10% of Medicare ben-
eficiaries.29 Furthermore, the data did not allow for separating 
out beneficiaries with drug coverage before Part D. Thus, the 
analysis included those with and without prescription drug 
coverage before Part D in the treatment. Inclusion of those 
with prescription drug coverage before Part D would make the 
estimates conservative.

Fourth, the self-reported survey may contain its own inher-
ent limitations. For example, MEPS respondents might not 
recall their experiences of health care use correctly, which could 
lead to reporting errors and response bias. Alternatively, social 
desirability bias might exist if the respondents overreported  
the number of prescriptions and refills. However, these biases 
are unlikely to systematically differ between the treatment 
and control groups or between pre-Part D and post-Part D  
periods. Therefore, their effect on the findings of this study 
would not be substantial. 

Finally, patient medication use might not be captured pre-
cisely in this study because MEPS data reflect the numbers of 
prescriptions filled and not the number of medications actually 
taken by patients. However, a previous study supported the 
accuracy of prescription medication use and expenditures data 
in the MEPS.30 In addition, each individual’s abandonment in 

disease type. The pre-Part D and post-Part D periods spanned 
6 years, which allowed assessment of whether Part D’s effect 
persisted until 2012. Another strength of this study is the use 
of a large and nationally representative sample, which can 
minimize the potential limitation of studies using claims data 
from a single health care organization or pharmacy chain (i.e., 
limited generalizability if the subjects in those data were not 
nationally representative). In addition, this study accounted 
for not just survey sampling weights but also propensity score 
weights to account for unbalanced risk distributions between 
the treatment and control groups as suggested by DuGoff et al. 
(2014).20 This rigorous study design helped to make Part D’s 
effect estimates robust and less biased. 

Limitations
Several limitations need to be considered when interpreting the 
results of this study. First, as noted earlier, it was assumed that 
without the Part D introduction, the control group would have 
a similar trend in outcome measures to the treatment group 
(parallel trend assumption). This assumption could be violated 
if there was an intervention that would apply only to the con-
trol group. For example, there might have been a change in 
private drug coverage during the study period, which would 
affect only the near elderly not covered by Medicare). If the 
parallel trend assumption was violated, the estimates could 
be biased. However, the analysis of the pre-Part D period 
(2000-2005) showed that there were no significantly different 
trends in prescription drug use and expenditure between the 
2 groups. While this trend might not continue in the post-Part 
D period, it suggests that any bias due to the violation of the 
parallel condition is likely to be small.

Outcomes 2007 2008 2009 2010 2011 2012

Out-of-pocket spending - $49 
(P = 0.009)

- $98 
(P < 0.001)

- $97 
(P < 0.001)

- $107 
(P < 0.001)

- $127 
(P < 0.001)

-$152 
(P < 0.001)

TABLE 4 Adjusted Reductions in Annual Out-of-Pocket Spending During 2007-2012

Outcomes Coefficient (95% CI) Marginal Effect P Value

Out-of-pocket expenditures for prescription medicationsc 	 -0.282	 (-0.381, -0.184) -104.49 < 0.001
Total prescription medication expendituresc 	 0.028	 (-0.057, 0.114) -5.42 0.516 
Number of prescriptions and refillsd 	 0.032	 (-0.078, 0.141) 0.145 0.570 
Number of outpatient visitsd 	 -0.286	 (-0.580, 0.009) -0.242 0.057 
aCovariates included in the models were age, gender, comorbidities, race, marital status, body mass index, education, region, poverty indicator, and self-reported  
health status. 
bThe estimated average propensity score (SD) for the treatment group and control group was 0.61 (0.0008) and 0.52 (0.0009), respectively.
cResults were obtained from a 2-part model.
dResults were obtained from a zero-inflated negative binomial model.
CI = confidence interval; SD = standard deviation.

TABLE 3 Adjusted Difference-in-Differences Estimators of Part D Effect on Outcomes of Interesta,b
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the analysis could not be accounted for because this informa-
tion is not available in the MEPS. 

■■  Conclusions
Medicare Part D was introduced to increase beneficiary access 
to prescription medications, thereby potentially improving 
health outcomes. Most previous studies have reported that the 
implementation of Part D was associated with a reduction in 
OOP expenditures, but they used data from an immediate fol-
low-up period of 2006-2007. This study demonstrated that the 
effect of Part D in reducing OOP expenditures for prescription 
medications was retained up to 2012. In addition, no signifi-
cant changes in total prescription expenditures and outpatient 
visits were observed. Although this study’s findings imply that 
Part D is likely to have accomplished some of its intended 
goals, it is yet unclear whether this benefit translated to any 
actual improvement in health among elderly Medicare ben-
eficiaries. Future research is warranted to assess any gains in 
elderly health resulting from a decrease in OOP expenditures.
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