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Abstract

Background—Critics argue that expanding health insurance coverage through Medicaid may 

not result in improved access to care. The ACA provides reimbursement incentives aimed at 

improving access to primary care services for new Medicaid beneficiaries; however, there are no 

such incentives for specialty services. Using the natural experiment of Medicaid expansion in New 

Corresponding author: Oluseyi Aliu MD, 2800 Plymouth Road, Building #10, Room G016, Ann Arbor, MI 48109, Telephone: 
(734) 647-0568, Fax: (734) 647-3301, oluseyi@umich.edu. 

NIH Public Access
Author Manuscript
Med Care. Author manuscript; available in PMC 2014 December 11.

Published in final edited form as:
Med Care. 2014 September ; 52(9): 790–795. doi:10.1097/MLR.0000000000000175.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



York State in October 2001, we examined whether Medicaid expansion increased access to 

common musculoskeletal procedures for Medicaid beneficiaries.

Methods—From the State Inpatient Database for NY State, we identified 19–64 year old patients 

who received; lower extremity large joint replacement, spine procedures and upper/lower 

extremity fracture/dislocation repair from January 1998–December 2006. We used interrupted 

time series analysis to evaluate the association between Medicaid expansion and trends in the 

relative and absolute number of Medicaid beneficiaries who received these musculoskeletal 

procedures.

Results—Prior to Medicaid expansion, we observed a slight but steady temporal decline in the 

proportion of musculoskeletal surgical patients who were Medicaid beneficiaries. Following 

expansion this trend reversed and by 5 years after Medicaid expansion, the proportion of 

musculoskeletal surgical patients who were Medicaid beneficiaries was 4.7 percentage points 

(95% CI 3.9, 5.5) higher than expected based on the pre-expansion time trend.

Conclusions—Medicaid expansion in NY State significantly improved access to common 

musculoskeletal procedures, for Medicaid beneficiaries.
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INTRODUCTION

The Supreme Court’s ruling on the Affordable Care Act (ACA) upheld the constitutionality 

of most components of the law; however, the court held that states could opt out of the 

Medicaid expansion mandate without direct penalties.1 A number of states have begun the 

process of expanding their Medicaid programs, but many states seem unlikely to do so, at 

least in the immediate future.2,3 Ideological opposition to expansion of government 

programs and concern that more of the costs would be shifted to states over the long-term 

are oft cited objections to Medicaid expansion. Critics also express concerns that Medicaid 

expansion will not result in improved healthcare access and outcomes for the newly insured 

beneficiaries.4–6

With the potential for Medicaid expansion to provide coverage to 16–18 million additional 

working-age adults by 20197, examining the likely impact of Medicaid expansion on access 

to care for these Americans is of considerable public health importance. In particular, even if 

improved access to primary care services can be achieved in part with provider-targeted 

incentives such as the ACA’s planned increases in the Medicaid reimbursement schedule for 

primary care services8, will providers of specialty services such as surgeons be willing to 

care for more Medicaid patients, particularly because such incentives are not provided to 

them by the ACA?

We specifically sought to better understand how Medicaid expansion might impact access to 

and utilization of surgical services using the natural experiment of New York State’s pre-

PPACA expansion of Medicaid coverage in October 2001.9,10 Given the difficulties 

Medicaid beneficiaries often encounter with access to specialty services,6,11–14 we were 
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particularly interested in the trends in their utilization of common surgical services after 

Medicaid expansion. We hypothesized that there would be an increase in the proportion of 

Medicaid discharges post-expansion due to a decrease in the proportion of discharges for 

uninsured patients. In essence, providers would maintain the same volume of patients but 

would be reimbursed for those that would previously have not been covered.

METHODS

The Natural Experiment: New York State Medicaid Expansion

The Healthcare Reform Act (HCRA) became law in New York (NY) State in late 1999.9,10 

The law mandated expansion of eligibility for public health insurance coverage in a 

Medicaid program called Family Health Plus (FHP).9,10 The target population were parents 

with dependent children up to 150% of Federal Poverty Level (FPL) and childless, non-

disabled, non-elderly adults up to 100% FPL.9,10

Enrollment in the Medicaid/FHP program began statewide in the 4th quarter of 2001 

(October 1st) except in New York City (NYC) where enrollment was delayed for a year 

because Medicaid computers were disrupted by the attacks in September 2001.9,10 However, 

immediately following the September 11th attacks till the end of the 1st quarter in 2003 

(April 1st), NYC established the Disaster Relief Medicaid (DRM) program with eligibility 

matched to FHP parameters.9,10 In the phase-out of DRM, eligible beneficiaries were shifted 

into the FHP and traditional Medicaid programs or completely dis-enrolled as dictated by 

eligibility parameters.9,10

Data sources

We used data from the Agency for Healthcare Research and Quality (AHRQ) Healthcare 

Cost and Utilization Project (HCUP) State Inpatient Database (SID) from New York (NY) 

State for 1998–2006. The database contains all discharge records from acute care hospitals 

in NY State, including outpatient surgeries performed in hospital-based ambulatory 

facilities.15

Study population

Using procedural International Classification of Diseases, Ninth Revision, Clinical 

Modification (ICD-9-CM) codes (Supplemental Appendix: Section 1), we selected patients 

19–64 years of age who underwent inpatient musculoskeletal procedures including lower 

extremity large joint replacements, spine procedures, and treatment for extremity fractures 

and joint dislocations. There is increasing demand for these surgical services amongst 

patients in the age group of interest.16,17 Moreover, the musculoskeletal procedures included 

in the study account for some of the most frequently performed in the United States.18

Deriving the outcome variable for longitudinal analysis

To detect longitudinal (quarter to quarter) changes in the proportion of Medicaid 

beneficiaries and uninsured individuals who received the selected musculoskeletal 

procedures, we conducted a two-step analysis. Two steps were necessary in order to convert 
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the patient/visit-level data into discrete time (quarterly) observations for longitudinal 

analysis.

In the first step, we ran adjusted two logistic regression models with “Medicaid” and 

“Uninsured” status respectively as the dichotomous outcomes and time, categorized into 3-

month categorical dummy variables (quarters) spanning the study period, as the key 

predictor variable (see Supplemental Appendix: Section 2). Other variables in these logistic 

models included age group, sex, race, procedure type, pre-expansion hospital overall 

Medicaid burden. We corrected standard errors for patient clustering at the level of the 

hospital. From these logistic regression models, we were able to estimate adjusted quarterly 

probabilities of Medicaid beneficiaries or uninsured individuals receiving the selected 

musculoskeletal procedures (see Supplemental Appendix: Section 2).

Longitudinal analysis of quarters across the study period

In step 2, we used the above-mentioned adjusted quarterly estimates in an interrupted time 

series (ITS) using variance weighted least squares (VWLS) regression, which accounts for 

the standard errors of the quarterly estimates. The variables of interest in the longitudinal 

analysis were those central to an ITS analysis: a dichotomous variable for the pre- vs. post-

intervention (Medicaid expansion) time period (January 1998 to September 2001 vs. 

October 2001 to December 2006), time as a continuous variable and an interaction between 

the two (see Supplemental Appendix: Section 3).19 Using the coefficients for these variables 

from the VWLS models, we calculated the following: (1) the abrupt change in percent 

Medicaid and percent uninsured after Medicaid expansion, (2) whether the temporal slope 

changed post-intervention,19 and (3) the absolute effect of the policy intervention, that is, the 

observed vs. the expected post-intervention results (see Supplemental Appendix: Section 

4).19 We demonstrated good model fit for the logistic models by determining the c-statistic 

for each model. We visually inspected all the VWLS models’ observed vs. expected plots, 

which also demonstrated good model fit (Supplemental Appendix: Section 6).

Lastly, to characterize the trend in the absolute number of Medicaid and uninsured patients 

who received the selected musculoskeletal procedures; we used vital statistics data from the 

NY State Department of Health20 to calculate the adjusted population-based number of 

patients treated in each quarter spanning the study period. We accomplished this by using 

predicted probabilities from the VWLS regression estimates to calculate the absolute 

number of Medicaid beneficiaries and uninsured patients per 100,000 of the NY State 

population who received the selected surgical services in each quarter (Supplemental 

Appendix: Section 5).

RESULTS

Of the 254,650 patients who underwent any one of the selected musculoskeletal procedures, 

23,442 (9.2%) were Medicaid beneficiaries and 11,207 (4.4%) were uninsured. Table 1 

shows descriptive statistics for the patient- and hospital-level attributes pre and post 

Medicaid expansion. Results of the longitudinal interrupted time series examining trends in 

the proportion of patients who had Medicaid or were uninsured are shown in Table 2. The 

logistic models that smoothed the results and adjusted the quarterly estimates for potential 
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confounders each had a c-statistic of 0.8. Additional details on the regression models can be 

found in the Supplemental Appendix: Sections 2, 3 and 5).

There was a small but statistically significant abrupt increase in the probability of a 

musculoskeletal surgical patient being a Medicaid beneficiary (0.5% [95% CI 0.1, 0.9]). 

More notably, there was a reversal of the time trend, from a slight decline in the proportion 

of Medicaid beneficiaries prior to the expansion (−0.08% [95% CI −0.12, −0.04] per 

quarter) to a steady increase (+0.12% [95% CI 0.10, 0.14] per quarter) (see Figure 1). By 

roughly 5 years after the Medicaid expansion, the proportion of the musculoskeletal surgical 

patients who were Medicaid beneficiaries was 4.7% higher [95% CI 3.7, 5.3] than expected 

based on the pre-expansion time trend (Figure 1).

The probability of a musculoskeletal surgical patient being uninsured declined slightly 

(−0.3% [95% CI −0.7, −0.01]). Additionally, the slight trend for increasing probability prior 

to the expansion (+0.02% [95% CI −0.02, 0.06] per quarter) reversed to a slight, statistically 

insignificant decline (−0.07% [95% CI −0.08, −0.05] per quarter) (see Figure 1). By roughly 

5 years after the Medicaid expansion, the proportion of patients who were uninsured was 

1.9% lower [95% CI −3.0, −0.8] than expected based on the pre-expansion time trend 

(Figure 1).

The above results examine the proportion of musculoskeletal patients by insurance type, but 

another perspective is to examine the population-based rates for Medicaid beneficiaries and 

the uninsured. We found a substantial increase in the adjusted population-based number of 

Medicaid beneficiaries who underwent musculoskeletal procedures. By roughly 5 years after 

expansion, the rate for Medicaid patients undergoing the specified musculoskeletal 

procedures was 2.00/100,000 more than expected based on the pre-expansion time-trend 

(4.72/100,000, compared to an expected rate of 2.72/100,000) (see Figure 2). In contrast, by 

roughly 5 years after expansion the rate for uninsured patients undergoing the same 

procedures was 0.89/100,000 less than expected based on the pre-expansion time-trend 

(1.51/100,000, compared to an expected rate of 2.40/100,000 (see Figure 2).

DISCUSSION

In this study, we found that the effect of a pre-ACA Medicaid expansion in NY State was 

associated with a significant increase in both the relative and absolute rates of Medicaid 

beneficiaries receiving common musculoskeletal procedures (Figures 1 and 2). Although 

there was a small decrease in the proportion of uninsured patients undergoing these 

procedures post Medicaid expansion, this relative decline was small, statistically 

insignificant and there was no decline in the absolute number of uninsured patients receiving 

these procedures (Figure 2). If the mechanism of the increased utilization by Medicaid 

beneficiaries were due to discharges which would previously have been classified as 

“uninsured” now classified as “Medicaid”, we would expect the sum of population adjusted 

rates for low-income patients (Medicaid beneficiaries and uninsured patients) to remain 

relatively stable as a denominator over the study period while the increase in receipt by 

Medicaid beneficiaries post-expansion would be offset by a concomitant decline in receipt 

by the uninsured. In contrast, as demonstrated in Figure 2, the increases in receipt by 
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Medicaid beneficiaries post-expansion is accompanied by no-change in the rates of receipt 

by uninsured patients. Hence it appears that contrary to our hypothesis, providers increased 

the volume of adult patients they treated post-Medicaid expansion with additional Medicaid 

beneficiaries.

Past research has shown that increasing Medicaid reimbursement fees does encourage 

physician participation.21–25 Indeed, the Affordable Care Act (ACA) provides 

reimbursement incentives to primary care providers to encourage participation and thus 

improve access for the new beneficiaries.8 However, there are no such incentives for 

specialty care providers.8 We were not able to directly measure the trends in New York 

State Medicaid reimbursement schedules with our data. However, a review of the literature 

regarding Medicaid reimbursement policy in New York State over the study period showed 

that similar to the ACA, there were no substantive increases in Medicaid reimbursement for 

non-primary care services.26,27 Additionally, these studies also show that the New York 

State annual Medicaid reimbursement rate adjustments for non-primary care services were 

below the rates of inflation throughout the study period amounting effectively to Medicaid 

reimbursement rate cuts.26,27 Therefore, it does not appear that reimbursement incentives 

were required to increase Medicaid beneficiary access to common musculoskeletal surgical 

services after the expansion. Hence, it is likely that other factors fueled the increased 

provision of musculoskeletal surgical services to Medicaid beneficiaries.

A plausible explanation for the increased provision of musculoskeletal surgical services to 

Medicaid beneficiaries post-expansion is the secondary benefit it affords specialist providers 

in poorer communities. Adjusted analysis showed that hospitals that had the highest pre-

expansion Medicaid penetration also cared for a comparatively higher proportion of 

uninsured patients (see Supplemental Appendix: Section 2, Table 1). Although this 

phenomenon is not surprising, it raises the question as to whether the improved access for 

Medicaid beneficiaries was due to: (1) facilities that cared for few indigent patients 

increasing the number cared for, or (2) those that cared for many indigent patients being able 

to expand their services due to increased cash-flow, or (3) both. Theoretically, the increased 

access for Medicaid patients could potentially be driven by greater payment equity for 

specialist providers who were already predisposed to providing surgical care to low-income 

populations— getting paid 55¢ per dollar of Medicare reimbursement for identical services 

(NY State Medicaid-to-Medicare Fee Index)28 is better than no-reimbursement from 

uncompensated care.

This study has several limitations. Medicaid is administered differently from state to state 

with regards to payment models, delivery systems, workforce supply, and reimbursement 

schedules for different services. These factors do influence provider participation in 

Medicaid29–32 and could potentially influence provider response to policies like Medicaid 

eligibility expansion differently if and when enacted in other states. However, there is no 

way to avoid this limitation because there are a limited number of states that enacted 

substantial Medicaid expansions in the recent past.33 We chose to use NY State because, of 

the 5 states with pre-ACA expansion of health insurance coverage to non-pregnant, non-

disabled, non-elderly adults without dependents through Medicaid, New York State 

arguably has the largest number of newly enrolled beneficiaries. Another limitation is that 
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the clinical focus of the study is limited to specific musculoskeletal services hence our 

findings should be cautiously applied when considering the impact of Medicaid expansion 

on access to other specialty services.

CONCLUSION

New York State’s 2001 expansion of Medicaid coverage was followed by a substantial 

improvement in access to common musculoskeletal surgical services. As states expand 

Medicaid, policy analysts should pay close attention to which providers provide services to 

newly covered Medicaid patients, with the potential that improved access may largely result 

from greater payment equity for those already pre-disposed to caring for the poor.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Quarterly probability of Medicaid beneficiaries and Uninsured patients receiving the 
selected musculoskeletal procedures
Red/blue square plots: Observed proportion of Medicaid/Uninsured patients respectively, 

with the intervention.

Red/blue “x” plots: Expected proportion of Medicaid/Uninsured patients respectively if the 

intervention had not occurred.

Dashed line: Time of intervention.

At quarter 35 (roughly 5 years after the intervention), there were approximately 5% (red 

double arrow) more Medicaid patients treated than would have been if the intervention had 

not occurred. At the same time, there were approximately 2% less uninsured patients than 

would have been without the intervention (blue double arrow).
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Figure 2. Quarterly population-adjusted number of Medicaid beneficiaries and Uninsured 
patients who received musculoskeletal procedures
Red/blue square plots: Observed population-adjusted number of Medicaid/Uninsured 

patients respectively, with the intervention.

Red/blue “x” plots: Expected population-adjusted number of Medicaid/Uninsured patients 

respectively if the intervention had not occurred.

Dashed line: Time of intervention.

At quarter 35 (roughly 5 years after the intervention), approximately 5/100,000 (red square) 

patients treated were Medicaid beneficiaries compared to 2.8/100,000 (red “x”) if the 

intervention had not occurred. Additionally, the number of uninsured patients at quarter 0 

and 35 were 1.4/100,000 and 1.5/100,000 respectively with little variation in the quarters in 

between.
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Table 1

Description of patient-level and treating facility-level variables

N = 254, 650

Medicaid (23, 442) Uninsured (11, 207)

Pre-intervention Post-intervention Pre-intervention Post-intervention

N (%) 7,505 (32.0) 15,937 (68.0) 4,883 (43.6) 6,324 (56.4)

Age (%)

 19 – 34 25.3 20.7 39.6 32.1

 35 – 49 37.4 37.8 35.2 34.8

 50 – 64 37.3 41.5 25.2 33.1

Female (%) 52.3 53.6 34.7 36.6

Race (%)

 White 37.2 38.7 46.9 47.8

 Black 25.8 25.2 18.0 19.0

 Hispanic 17.4 17.4 9.7 11.6

 Other 13.6 14.8 17.1 17.3

 Unspecified 6.1 4.1 8.4 4.3

Procedure Category (%)

 Joint Replacement 32.7 35.1 11.0 17.0

 Fracture/Dislocation 53.2 43.3 81.3 70.9

 Spine 14.1 21.6 7.7 12.1

Referral Source (%)

 Non-ED‡ 50.9 57.3 34.5 41.0

 ED‡ 42.5 36.5 63.2 56.7

 Other 6.6 6.2 2.3 2.3

Hospital Pre-intervention Medicaid Penetration (%)†

 1stquartile 6.1 – 10.4 –

 2ndquartile 12.0 – 13.6 –

 3rdquartile 24.3 – 22.4 –

 4thquartile (highest) 57.6 – 53.7 –

‡
Emergency Department

†
Observations in the post-intervention period were assigned variable values for the pre-intervention Medicaid penetration of the hospital in which 

they were admitted.
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