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Abstract 

The Internal Revenue Service (IRS) requires nonprofit hospitals to report community benefit 

spending to justify nonprofit tax exemption. However, there are no national benchmarks defining 

acceptable spending levels. Ideally, the level of spending should be commensurate to profits but 

there is conflicting evidence as to whether that is the case. In this paper, we examine whether 

nonprofit hospital acquisitions influence the amount and type of community benefit spending. We 

analyzed 2011-2016 data on urban, nonprofit hospitals that were independently licensed in 2011 

from the American Hospital Association Survey, CMS Hospital Cost Reports, and IRS Form 990 

Schedule H. The analysis dataset included 58 hospitals that were acquired between 2012-2015 and 

a matched control group. We used linear regression models with hospital-level fixed effects and 

market-level covariates within difference-in-differences specifications designed to measure the 

effect of acquisitions on total community benefit spending, and three subcategories – clinical, 

population health, and other spending types. Sub-analyses assessed if estimates were dependent on 

whether the acquirer was new to the local market. We found that acquisitions led to decreased 

population health spending (−$0.38 million, p<0.01) and other spending categories (−$1.3 million, 

p<0.05) at acquired hospitals compared to the matched control group. If the acquirer was located 

out-of-state, total community benefit spending declined by $2.1 million (p<0.10), whereas acquirers 

located in-state had a slight increase in total spending. Our findings support the need for community 

benefit spending to be considered, along with quality, efficiency, and prices of traditional hospital 

services, when evaluating the welfare impact of acquisitions. 
  



1. Introduction 

 
Independent community hospitals are increasingly rare. Reimbursement policies, value-based 

payment reforms, and an emphasis on health system integration have made hospital system 

membership much more attractive because it has become increasingly difficult for independent 

hospitals to survive on their own (Postma and Roos, 2016). Demand for inpatient services has 

continued to decline resulting in excess inpatient capacity with occupancy rates averaging 64% in 

2019 (Medicare Payment Advisory Commission (MeDPAC), 2021). In this context, there has been 

a dramatic rise in hospital consolidation. In 2018, there were 90 announced hospital and health 

system consolidations in which 52% constituted a not-for-profit hospital or hospital system 

acquiring another not-for-profit hospital (Kaufman Hall, 2018). Currently around 90% of 

metropolitan areas are now considered to have a highly concentrated hospital market defined as an 

HHI over 0.25 or a change in HHI more than 0.02 (Fulton, 2017). Many major cities including 

Boston, San Francisco, and Pittsburg are now dominated by only a few health care systems (Gaynor 

and Ginsburg, 2017). Moreover, the pace of hospital consolidation is expected to accelerate with 

the COVID-19 pandemic placing addition fiscal pressure on independent hospitals (Healthcare 

Dive, 2021). Although there is a large body of evidence documenting the relationship between 

hospital consolidation and profit margins, prices, and quality, there is limited knowledge of the 

impact of non-profit hospital acquisitions on community benefit spending.  

Community benefit spending by not-for-profit hospitals has been identified as a way to fund 

population health improvement since the Patient Protection and Affordable Care Act (ACA) 

required not-for-profit hospitals to conduct triennial community health needs assessments (Institute 

of Medicine, 2011). Though investments in population health have been linked to better health 

outcomes, the resources available for investment in population health improvement have been 

sparse, especially when compared to clinical care (Bradley et al., 2016; Mays et al., 2016). The 

ACA intended to increase investments and prioritize community health concerns that were 

traditionally the purview of local public health departments and other organizations. Despite 

community health activities representing only 5% of total community benefit spending (Young et 

al., 2013), the expected role of hospitals has evolved from a focus on clinical treatment within the 

walls of the organization to addressing the systemic and underlying health concerns of the 

community, including housing, food security, and education (Rosenbaum, 2016). 

Hospital community benefit spending encompasses a broad spectrum of spending that the 

federal government deems as “beneficial to the community”. Since 2009, the IRS has required not-



for-profit hospitals to document the amount and type of community benefit spending on Form 990 

Schedule H filing. Categories include financial assistance, such as charity care or uncompensated 

care, losses to Medicaid patients, community/population health improvement activities, health 

professions education, subsidized health services, research, and cash and in-kind contributions. In 

2009, not-for-profit hospitals reported a total of 52.2 billion dollar investment in community 

benefits (Leider et al., 2017). However, the amount of community benefit spending has varied 

widely, with the bottom decile of hospitals spending 1% of operating expenses and the top decile 

spending 20% (Leider et al., 2017; Young et al., 2013). Low spending among some not-for-profit 

hospitals has raised concerns that hospitals are not providing enough community benefits to justify 

their tax-exemption. An analysis by Bai and colleagues found that not-for-profit hospitals spend 

less on charity care compared to government and for-profit hospitals (Bai et al., 2021). Yet, neither 

the federal government nor most states have implemented minimum spending thresholds (Johnson 

et al., 2019). 

There is limited evidence that multihospital systems have different priorities than independent 

hospitals. Alexander and colleagues showed that system affiliation was associated with less 

community benefit spending from 1989-2003 (Alexander et al., 2009), but the focus was on 

existing system affiliation rather than changes experienced at newly acquired hospitals. These 

findings are suggestive of an effect of system acquisitions on community benefit spending 

decisions, but to our knowledge there are no other studies that specifically evaluate the impact of 

acquisitions on community benefit spending. We aim to fill this gap by testing whether community 

benefit spending is affected by system acquisitions in which the acquired hospital continues to 

operate as a freestanding facility within the multihospital system. We do not pursue the normative 

question of whether acquisitions improve social welfare. Instead, we document the extent 

community benefit spending is affected by a change in ownership because it is an important avenue 

by which hospitals can improve community health and thereby improve societal welfare. 

Accordingly, it should be considered when evaluating the normative implications of hospital 

acquisitions, along with price, efficiency, and quality considerations. In fact, our findings support 

the need for community benefit spending to be considered, along with quality, efficiency, and 

prices of traditional hospital services, when evaluating the welfare impact of acquisitions. 

 

 



2. Conceptual Model  

2.1 Hospital Consolidation and Profitability 

Numerous studies have shown that not-for-profit hospitals increase profit margins after a 

consolidation (Bazzoli et al., 2004; Joynt et al., 2014). Improved profit margins are often necessary 

for hospital survival and continued access to inpatient care. A poor-performing hospital with limited 

resources may benefit from being acquired by a well-managed hospital system (O’Hanlon et al., 

2019). However, the reasons why profit margins improve, and what not-for-profit systems do with 

increased profits, have important implications for social welfare and whether to regulate hospital 

consolidation. On the one hand, it is well-known that profit margins can increase after consolidation 

by leveraging the increased market power to negotiate higher prices with private insurers (Capps 

and Dranove, 2004; Cooper et al., 2019b; Haas-Wilson and Garmon, 2011; Tenn, 2011; Vita and 

Sacher, 2001). Even out-of-market acquisitions have been shown to increase prices on average 

(Lewis and Pflum, 2017), though Dafny and colleagues showed that this was limited to within state 

cross-market mergers (Dafny et al., 2019).  

Improved profit margins may not be due solely to price increases. The acquirer may improve 

efficiency and have the resources to invest in quality improvement initiatives (Tsai and Jha, 2014). 

There is mixed evidence, however, on whether consolidating into a system improves efficiency or 

reduces cost (Burns et al., 2015; Dranove and Lindrooth, 2003; Schmitt, 2017). Moreover, greater 

competition has consistently been shown to improve quality (Cooper et al., 2011; Gaynor et al., 

2013; Kessler and McClellan, 2000; McWilliams et al., 2013). A recent study by Beaulieu and 

colleagues found that mergers and acquisitions were associated with a decline in patient experience 

scores and no changes in mortality or readmission rates (Beaulieu et al., 2020). 

2.2 Not-for-profit Acquisitions and Hospital Community Benefit Spending  

The deleterious effects of increased private prices on social welfare may be offset if the 

increased financial surplus led to increased “community benefit spending” which redistributes 

profits in a way that benefits the local community. The largest type of community benefit spending 

is through the provision of clinical care at a loss to the hospital. Hospitals in strong financial 

positions should be better able to sustain and expand services to uninsured and Medicaid 

populations (Chen et al., 2009; Hoerger, 1991). In addition, community benefit spending includes 

money used to subsidize an important but unprofitable service. There is evidence that hospitals 

cross-subsidize unprofitable service lines that are less generously reimbursed with surplus from 

more profitable service lines (David et al., 2014). Moreover, with the recent emphasis on population 



and community health, spending on population health improvement is a growing category of 

community benefit spending. Recent research has shown that hospital systems may be better able to 

fund the delivery of population health services than independent hospitals (Hearld et al., 2018). 

Thus, acquisition of independent hospitals by not-for-profit multihospital systems is expected to 

lead to increased community benefit spending if, in fact, improved financial performance is 

redistributed back to the community.    

However, there is no national standard that defines appropriate levels of spending that are 

required to maintain nonprofit status. In practice, there is substantial variation in levels of 

community benefit spending though it has been shown to be associated with community need, the 

priorities of the hospital board, state and local policy, and hospital financial performance (Johnson 

et al., 2019). Hospitals in communities with higher demand for uncompensated care are 

significantly more likely to be in the upper community benefit spending brackets (Johnson et al., 

2019; Singh et al., 2015). Not-for-profit hospitals in areas with high levels of health insurance 

coverage face lower demand for charity care and thus have more discretion over the type and 

amount of community benefit spending. Thus, it is possible that post-acquisition profit margins 

could improve through community benefit decisions due to a change in ownership priorities, even if 

ownership continues to be not-for-profit.  

2.3 Community benefit spending categories 

We hypothesize that the influence of system acquisitions on community benefit spending is 

dependent on the spending category. Services provided to uninsured and Medicaid patients may 

reflect local demand and hospitals may have less discretion in the amount of uncompensated care 

because it is directly related to the location of the hospital and the clinical needs of the surrounding 

community (Norton and Staiger, 1994). Uncompensated care is considered by some an inelastic 

service within a market, especially for emergency department services that are subject to EMTALA 

and highly utilized by uninsured and Medicaid patients. Joynt and colleagues found that 

conversions to for-profit ownership were associated with increased margins, but were not 

associated with a change in payer mix (Joynt et al., 2014). Another study by Garthwaite and 

colleagues found that after a hospital closed, neighboring hospitals within a market absorbed almost 

all of their previous uncompensated care spending (Garthwaite et al., 2018). Both lending support 

to the notion that the amount of uncompensated care is not fully discretionary.  

In contrast, decisions about the amount of population health spending, such as community 

health improvement spending, and other spending is hypothesized to be under the discretion of 



management to a greater extent than clinical spending, at least in the short run because the decisions 

of the new leadership will reflect the priorities of the acquiring hospital or system. For example, an 

independent hospital board typically has stronger ties to the community than boards of large, 

centralized health systems. These local ties may translate into higher levels of discretionary 

spending in categories with benefits that accrue locally, such as community health improvement 

activities. Furthermore, the absence of specific minimum requirements governing community 

benefit spending makes discretionary spending especially susceptible to changes in ownership. We 

also examined if community benefit spending levels depend on whether the hospital was acquired 

by either a local or out-of-market system. In addition to maintaining ties to the local community, 

local system acquisitions are associated with larger increases in market power which could translate 

to higher prices and margins. In an analysis that overlaps with our sample period, Cooper and 

colleagues found that prices were more likely to increase when mergers were among geographically 

close hospitals than when the merger partners were more distant (Cooper et al., 2019b).  

In summary, we analyze hospital level community benefit spending to answer the following 

research questions: 

1. Do not-for-profit acquisitions lead to reductions in discretionary spending categories, 

such as population health improvement?  

2. Are clinical community benefit spending categories less influenced by not-for-profit 

acquisitions?  

3. Do acquisitions by local systems attenuate reductions in discretionary spending?  

 

3. Data 

We analyzed data from the IRS Survey of Income (SOI) which includes all IRS Form 990 and 

Schedule H filings by not-for-profit hospitals. Our analysis dataset included outcomes reported 

between 2011-2016, which was the most recent data available. We merged the SOI data to the 

Centers for Medicare and Medicaid Services (CMS) Hospital Cost Report Information System 

(HCRIS) data. The SOI and HCRIS data are reported by fiscal, rather than calendar, year. We 

assigned the calendar year that represented the most months within the fiscal year (e.g., calendar 

year 2016 includes data from fiscal years that ended between July 2016 and June 2017).  

Acquired hospitals and acquisition year were identified using multiple data sources. 

Acquisitions occurring in 2012-2014 were validated using the Health Care Pricing Project merger 

dataset (Cooper et al., 2019a). Acquisitions occurring in 2015 were validated using the AHA 



Annual Survey and internet sources including American Hospital Directory, hospital websites, and 

news stories. We identified 58 independent urban short-term general hospitals that were acquired 

between 2012–2015. The AHA was used to identify system-level characteristics and respective 

system hospitals. We used indicators for whether the system headquarters resides in the same state 

as the acquired hospital, whether there is another hospital in the same system present in the Hospital 

Referral Region (HRR), and by distance to another hospital in the respective system. Distance to 

another system hospital was categorized at below the 33rd percentile, in between the 33rd and 66th 

percentile, and above the 66th percentile. 

We limited our analysis to short-term, general, not-for-profit hospitals that had available SOI 

data (2,866 hospitals). This sample was limited to hospitals that submitted disaggregated, facility-

level data to the IRS and were independently licensed in 2011 (1,102 hospitals; 228 acquisitions, 

874 controls). We excluded systems that reported aggregated system-level, rather than facility-level 

data in order to continue to observe facility-level outcomes after an acquisition. We further 

restricted the sample to urban hospitals with over 25 beds (506 hospitals; 160 acquisitions, 346 

controls). Rural hospitals are generally under greater fiscal pressure and a fixed service market with 

a greater proportion of uninsured and Medicaid patients. Thus, rural hospitals have less flexibility to 

invest in population health services or change service utilization aside from eliminating or adding a 

service-line. State-level community benefit policies have been found to influence urban hospitals 

community benefit spending levels, but rural hospitals are not impacted (Johnson et al., 2019), thus 

it is unlikely a system purchase would influence community benefit spending. We also excluded 

major teaching hospitals (excluded 32 hospitals; 8 acquired hospitals, 24 controls). Teaching 

hospitals have a different primary mission that influences community benefit spending decisions. 

The composition of their community benefit spending includes a greater percentage in research and 

education spending than other hospitals that may not have direct benefits to community health 

(Singh et al., 2015). The American Hospital Association (AHA) Annual Survey of Hospitals was 

used to confirm hospital specialty, teaching status, and ownership.  

Finally, we compared operating expenses in the SOI to those reported in the HCRIS and 

excluded hospitals if the SOI data was more than 40% different than the HCRIS in at least one year 

and a larger than 40% change in operating expenses without a corresponding change in bed-size. 

This led to the exclusion of one acquired hospital. The final sample size of hospitals included 58 

acquired hospitals and 270 potential control hospitals. A complete description of exclusion criteria 

is in the supplementary appendix (eFigure 1).  



3.1 Outcomes 

The community benefit spending outcomes were drawn from the SOI Form 990 Schedule H. 

For each spending category, we computed net spending, defined as gross expenses minus revenue 

that was generated by the activity or program. Net spending was converted to 2016 dollars. If net 

spending was negative (i.e., revenue>expense), we reset the observation to zero. This was most 

prevalent in the category for under-reimbursement for Medicaid spending (~5%) and other 

government programs (~2%), which measure the shortfall or losses associated with Medicare 

reimbursement or reimbursement from other government programs (e.g., Tri-Care, etc.). We 

examined four primary spending categories and eight subcategories:  

(1) clinical spending – charity care, under-reimbursement from Medicaid, and under-

reimbursement from other government programs 

(2) population health spending – community health improvement spending and cash and in-kind 

contributions 

(3) other spending – health professions education, research, and subsidized health services (i.e., 

operating costs to provide a service that would otherwise operate at a loss) 

(4) total spending – the sum of population, clinical, and other spending 

To determine if our sample improved profitability following an acquisition, we also examined 

operating margins as an outcome. Operating margins, defined as operating profit divided by net 

patient revenue, were calculated using net patient revenue and operating expenses reported in the 

SOI data.  

3.2 Nearest-Neighbor Matching 

Given acquisitions are not random we sought to control for selection on observables using 

nearest neighbor matching. The candidates for the matched control group consisted of hospitals that 

remained independent between 2011-2016. We then contemporaneously matched the control 

hospitals to acquired hospitals using data the year before the acquisition. We used 1:5 nearest-

neighbor matching with replacement based on Mahalanobis distance, which is a nonparametric 

method that does not rely on correct specification of a propensity score (Rubin, 1980). We matched 

with replacement to reduce bias and obtain optimal matched pairs. We matched hospitals based on 

observable confounders that reflect market conditions and hospital characteristics. We prioritized a 

parsimonious specification of all confounders in the match to ensure balance.  



Hospital characteristics were drawn from the HCRIS data. We matched on lagged days cash on 

hand, bed size, and the share of Medicare and Medicaid patients. We also matched on county-level 

uninsured rates from the Current Population Survey and the Medicare wage index from the HCRIS, 

which reflects the average wage level of the Core-Based Statistical Area (CBSA) compared to the 

national average. The share of hospital discharges in the HRR that were at public and for-profit 

hospitals was calculated using HCRIS data. We included these variables because not-for-profit 

hospital community benefit decisions, as well as the attractiveness of a hospital as an acquisition 

target, is dependent on the composition of hospital competitors in the market. Lastly, hospitals were 

matched on indicators for whether the hospital expanded Medicaid in 2014 and 2015. Medicaid 

expansion resulted in a decline in hospitals’ uncompensated care spending (Camilleri, 2018) and an 

increase in profitability (Lindrooth et al., 2018). Thus, it is plausible that acquirers may be more 

inclined to purchase hospitals in states that expanded Medicaid.  

The means and standardized differences of the covariates used for matching are listed in Table 

1. Post-matching characteristics were balanced with standardized differences less than at or below 

15%. Prior to matching the differences were considerably larger (see eFigure 2). Along with 

balance statistics, we considered whether the pre-acquisition trends of the treatment and control 

groups were parallel before pursuing a less parsimonious specification. The final specification 

included lagged days cash on hand, bed count, share of Medicare and Medicaid patients, wage 

index, county-level uninsurance rate, the share of for-profit and public hospital admissions in the 

market, and indicators for whether the hospital resides in a Medicaid expansion state. The sample 

period for the control group was aligned with that of the matched acquired hospital to take into 

account the time-varying acquisitions. The year of the acquisition was dropped as a washout period 

for both the acquired hospitals and the matched control. The sample period of acquired hospitals 

and the matched control hospitals included hospitals with at least two years of data before and after 

the merger. The pre and post periods were limited to three years. 

4. Empirical Strategy  

We estimated both difference-in-difference and event study models to measure the influence of 

hospital acquisitions on community benefit spending using our contemporaneously matched 

sample. We incorporated the time-varying artifact of acquisitions by centering our difference-in-

difference model around the acquisition. We also estimated event study models that incorporated 

time-varying treatment.  

 



4.1 Difference-in-Differences Specification   

We modeled outcomes using the matched sample and also adjusted for market-level covariates 

to control for time-varying market trends. The time-varying hospital-level covariates used for 

matching may be affected by the acquisition and thus we excluded them from our primary model. 

The primary specification is as follows: 

𝐶𝐵ℎ𝑡 = 𝛼ℎ + 𝛽1𝑃𝑜𝑠𝑡ℎ𝑡 + 𝛽2𝐴𝐶𝑄ℎ × 𝑃𝑜𝑠𝑡ℎ𝑡 +   𝛿𝑡  + 𝑋ℎ𝑡 + 휀ℎ𝑡    (1) 

where ‘h’ denotes hospital and ‘t’ denotes calendar year. CBht is Community benefit spending 

for hospital ‘h’ in calendar year ‘t’ , h is a hospital fixed effect, Postht indicates the years after the 

hospital acquisition occurred for both the acquired hospital and the matched controls, ACQh is equal 

to one if the hospital was acquired during the sample period, and zero otherwise. The vector of 

control variables, Xht, includes time-varying market-level controls and t is a calendar year fixed 

effect. The coefficient, 2, measures the average change in community benefit spending of acquired 

hospitals relative to the matched control group.  

Standard errors were clustered at the hospital-level. We also conducted permutation tests to 

compare the estimated change in acquired hospitals to the change in a random sample of controls as 

the “placebo” treatment group (see Appendix eFigure 3). Permutation tests used the same 

specification as Equation 1 and clustered standard errors at the hospital level. 

We re-estimated Equation 1 to examine whether the results varied by the characteristics of the 

acquiring system by stratifying based whether the system headquarters were located in the same 

state as the acquired hospital; whether another system hospital was located in the same HRR; and 

distance to the nearest system hospital, measured in terciles.  

4.3 Event Study  

 We also estimated an event study specification to better represent the trends before and after an 

acquisition. The specification is identical to Equation 1 except we include leads and lags of 

treatment in place of the Post and Post*Acq interaction: 

𝐶𝐵ℎ𝑡 = 𝛼ℎ + ∑ 𝛽𝑗(𝐿𝑎𝑔 𝑗)ℎ𝑡
3
𝑗=0  + ∑ 𝛾𝑘(𝐿𝑒𝑎𝑑 𝑘)ℎ𝑡

3
𝑘=1  +  𝛿𝑡  + 𝑋ℎ𝑡 + 휀ℎ𝑡  (2) 

The Lead and Lag variables indicate the number of years a hospital is from the acquisition 

year. Note that these variables are always equal to zero for the control group. The parameters 

measure the difference between the acquisition group and control group adjusted means with the 



reference year defined as the year before the acquisition occurred. In addition to our community 

benefit spending outcomes, we examined operating margins using the same model specification.  

4.4 Sensitivity Analyses  

Our primary models used linear regression models with hospital-level fixed effects. To assess 

robustness to unmeasured confounding, we conducted sensitivity analyses including models with 

state-by-year fixed effects, HRR-year trends, and match group trends. We report results that also 

control for hospital characteristics, such as a lag of logged operating expenses, occupancy rate, the 

number of unprofitable and profitable service types, contributions to the hospital, Medicare Case 

Mix Index (an indicator for hospital disease severity), and market competition based on the 

Herfindahl-Hirschman Index (HHI) (see eTable 1 for descriptive characteristics).  

We examined whether the distribution of community benefit spending and found it was slightly 

skewed (see eFigure 3). Thus, we re-estimated Equation 1 using Generalized Linear Models with a 

Gamma distribution and log link. Additionally, we assessed whether the results were consistent 

with sample truncation and excluding 2015 acquisitions. These acquisition years were the only ones 

that were not externally validated using the Health Care Pricing Project data (Alexander et al., 

2009).To ensure our results weren’t impacted by outliers, we winsorized outcomes to the 95th 

percentile. Finally, we examined community benefit spending as a percent of operating expenses to 

control for changes in operating scale.  

Falsification tests further examined if our results were dependent on unmeasured market trends. 

Analyses excluded acquired hospitals and defined a placebo treatment group as matched control 

hospitals in the same HRR as an acquired hospital. Duplicate control hospitals due to matching with 

replacement were excluded. The placebo group was compared to the control group of hospitals that 

did not have an acquisition within their respective HRRs throughout the sample period. The post-

period is defined by the earliest acquisition year in the market for the placebo group. The controls 

maintained their matched acquisition year in the primary analysis. We used the same model 

specification as in the primary analysis, a difference-in-differences estimated using linear regression 

models with fixed effects. The direction on the difference-in-differences coefficient may represent 

unobserved market changes where acquisitions are occurring. For example, if purchasers are more 

interested in acquiring hospitals with improved market conditions, we would expect community 

benefit to decline in both acquired hospitals and non-acquired hospitals in the surrounding markets. 

In addition, the coefficient could represent spillover occurring in surrounding hospitals. For 



instance, if a decline in charity care is found in acquired hospitals, it is likely that surrounding 

hospitals charity care spending will increase.  

5. Results 

Unadjusted total community benefit spending increased by $1.1 million after a hospital was 

acquired, while control hospitals increased spending by $2.0 million in the post-period (Table 2). 

The unadjusted difference-in-differences estimate shows that acquired hospitals decreased total 

community benefit spending by $0.86 million compared to control hospitals, although the change 

was not statistically significant. Unadjusted clinical spending was the primary driver of the increase 

in post-acquisition total community benefit spending, however, the change was not statistically 

significant. The increase in clinical spending was partially offset by declines in the population 

health and other spending categories. Total population health spending declined by $299,000 

following an acquisition, while it increased in control hospitals by around $180,000, leading to a 

differential decline of $479,000 (p<0.01). Post-acquisition community health improvement 

spending and cash and in-kind contributions declined whereas control hospitals increased spending 

in these subcategories. The unadjusted difference-in-difference estimates were statistically 

significant (p<0.01).  Other spending in the acquisition group also declined relative to the control 

group by about $1.8 million (p<0.01). Post-acquisition declines in subsidized health services were 

responsible for the majority of decline in the other spending category.  

The event study graphs estimating the annual change in each community benefit spending 

category are presented in Figure 1. Year relative to acquisition at zero indicates the year the 

acquisition was consummated. The pre-period trends in each community benefit spending category 

were generally stable, and the annual differences were not statistically significant except for the 

other spending category (lag year 2: p<0.05). For other spending, it appears that acquired hospitals 

began a downward trajectory relative to the control group the year before an acquisition. This may 

suggest acquired hospitals began to cut subsidized services, the driver of declines in other spending, 

before the acquisition was consummated. Of note, clinical spending at acquired hospitals began to 

increase in years 2 and 3 relative to control hospitals, though this was not statistically significant at 

the 5% level. In contrast, population health spending and to a lesser extent other spending, had 

significant and steady declines following an acquisition, especially in year 3. However, though 

other spending declined following an acquisition, the downward trend began between year -2 to -1 

suggesting that the decline may not be causally related to the acquisition.  



Figure 2 estimates the change in operating margin after an acquisition. The specification of 

these models were similar to those reported in Figure 1 except for the dependent variable. Acquired 

hospitals increased their margins following an acquisition compared to hospitals that remained 

independent.  Acquired hospitals had significantly higher operating margins than the control 

hospitals when community benefit spending is included in the operating margin beginning 2 years 

following an acquisition.  

Table 3 displays the results from the difference-in-difference linear regression specification with 

hospital-level fixed effects. Similar to the unadjusted mean results, the change in total and clinical 

spending at acquired hospitals versus control hospitals was not statistically significant. However, 

acquisitions were associated with population health spending declines of $383,000 and about a $1.3 

million decline in other spending (p-value<0.01). Operating margins increased post-acquisition at 

acquired hospitals relative to control hospitals (p<0.05). 

Results of the analysis of community benefit subcategories are displayed in Table 4. We 

excluded categories for under-reimbursement for other government programs and research spending 

because the majority (over 60%) of their observations were zero. Community health improvement 

spending declined by $268,000 (p<0.01) and cash and in-kind donations declined by an average 

$115,000 (p<0.05). Subsidized health services were responsible for the declines in the other 

spending category. Subsidized health services declined by about $1.2 million following an 

acquisition (p<0.01). 

Table 5 presents the results of the specifications stratified by system characteristics. 

Acquisitions occurring out-of-state were responsible for larger declines in all community benefit 

spending categories. If the acquirer was located out-of-state, total community benefit spending 

declined by $2.1 million (p<0.10), whereas acquirers located in-state experienced a smaller increase 

in total community benefit spending though this was not statistically significant. In contrast, if the 

acquirer was located in-state, there was a significant increase in clinical spending by approximately 

$3 million (p<0.10). Population health spending declined in both in-state and out-of-state 

acquisitions, but the decline was larger for out-of-state acquirers. Other spending also declined in 

both acquisitions occurring in- and out-of-state (p<0.10), but the magnitude of decline was largest 

in acquisitions occurring in the same state. Columns 3-4 stratify models by whether another hospital 

in the same system was present in the HRR. If there was another system hospital in the market, 

community benefit declines were smaller in magnitude in population health and other spending. 

These results suggest that out-of-market acquisitions may lead to larger community benefit 



spending reductions than local acquisitions. However, the results stratifying by distance to nearest 

system hospital (Table 5, columns 5-7) seem to contradict these findings, though population health 

spending declines were similar across all three distance terciles, the decline was largest at hospitals 

closer in proximity to another system hospital. Other spending declines were greatest among the 

hospitals in the 33rd-66th percentile.   

We conducted numerous sensitivity analyses to examine whether our results were robust to 

alternative specifications (Table 6). We also estimated a falsification test to assess whether 

unmeasured variables were driving the results. The population health spending result was robust to 

the inclusion of state-by-year fixed effects, HRR year trends, matched group trends, and additional 

time-varying hospital-level characteristics. The other spending result was also robust to all 

specifications except for the inclusion of HRR-year trends. It is plausible that unobservable 

confounding at the market-level may be driving the decline in other spending. For example, 

research and education spending may be sensitive to the behavior of teaching hospitals in a market, 

and subsidized health services may be dependent on the service offerings at surrounding hospitals. 

The falsification test treats other independent hospitals in the acquired hospital’s HRR market as 

“treated”. Notably, the change in neither population health nor other spending was statistically 

significant. This suggests that declines in population health spending at acquired hospitals does not 

reflect unmeasured market trends. However, the coefficient for other spending was negative, but 

statistically not significant, which may be suggestive that declines in other spending may be related 

to unmeasured, time-varying market-level factors.  

6. Limitations 

Numerous limitations should be considered when interpreting our results. First, the results can 

only be generalized to urban, non-teaching, not-for-profit hospitals. The SOI data is self-reported 

but subject to audit. However, the IRS’s definition of community benefit categories is very general, 

and hospitals have some discretion in defining types of community benefit spending. It is possible 

that the acquirer’s definition of spending in each category is different than what was previously 

used by the acquired hospital. The other spending results should especially be interpreted with 

caution, due to the pre-acquisition start of the downward trend. There is some overlap in the HRR’s 

of acquired and control hospitals, and there may be spillover in control hospitals (i.e., control 

hospitals change their behavior due to the acquisition occurring). Finally, we only control for 

selection on observables and though the merger decision is endogenous and likely related to 

unmeasured factors. Thus, we avoid a causal interpretation.  



7. Discussion 

Community benefit spending on non-clinically related services, especially community health 

improvement activities, decreased after independent hospitals were acquired by not-for-profit 

hospital systems. However, there was not a significant change in neither total community benefit 

spending nor clinical services. We also found that out-of-market purchases may lead to greater 

reductions in total community benefit spending and population health spending. Our results suggest 

that discretionary community benefit spending, such as community health improvement activities, 

is at risk of reduction following an acquisition.  

There is a growing recognition of the importance of improving population health with many 

initiatives focused on increasing the role of hospitals in the public health system. Hospitals have the 

opportunity to serve the needs of their community by funding upstream prevention efforts that 

could supplement and expand public health efforts. A reduction in community health improvement 

spending suggests a de-prioritization of activities that address social determinants of health or 

efforts to collaborate with public health and social service sectors. 

The not-for-profit hospital tax exemption should hold hospitals accountable to providing 

community benefits consistent with their stated charitable mission.  Even if acquisitions lead to 

efficiency gains, social welfare could suffer if such gains are not shared in the form of lower prices, 

increased quality, or increased community benefit spending. Thus, antitrust enforcement of not-for-

profit mergers and acquisitions should consider potential reductions in community benefit spending 

among the other outcomes. Moreover, additional regulatory oversight by states could ensure that 

community benefit spending reflects hospital profitability accordingly. One approach that states 

have used to confront the rising rate of hospital consolidations is to issue a Certificate of Public 

Advantage (COPA). A COPA allows states regulatory oversight of a consolidated hospital in 

exchange of Federal Trade Commission (FTC) antitrust enforcement. COPAs would give states 

authority to monitor and regulate hospital community benefit investment, price increases, and care 

provided to the underserved. There is increasing concern, however, that states do not have the 

capacity and resources to provide adequate oversight of hospital systems (Gaynor and Ginsburg, 

2017). The FTC argued that COPAs would not protect communities against anticompetitive 

practices and would likely still experience increased prices, and reduced quality and availability of 

care (Federal Trade Commission, 2016). 



The composition of the hospital board may also be important. For example, a merger between 

Fauquier Hospital and Lifepoint, a large multi-hospital system, gave LifePoint control over hospital 

operations, but the board retained 50% local control. This provides local representation in the board 

room that could prevent reductions in services that are valued by the community. The acquisition 

also created a not-for-profit foundation that would focus on community health (The daily progress, 

2013). This type of conditional arrangement could be implemented by states when issuing merger 

or acquisition approvals.  

In 2018, the state of California issued a conditional merger approval for the merger between 

Dignity Health Hospitals and Catholic Health Initiatives in order to maintain community benefit 

spending and critical services for the community. Their Department of Justice required hospital 

affiliates to provide emergency and women’s healthcare services for ten years, and to invest $20 

million over six years to implement a Homeless Health Initiative (State of California Department of 

Justice, 2018). Further, the approval mandated their federal assistance policy to include a 100% 

discount to patients at or below the 250% federal poverty level (FPL) (State of California 

Department of Justice, 2018). Similarly, the state of Massachusetts reached a conditional merger 

approval of Beth Israel and Lahey Health. They required the hospital affiliates to cap prices for 7 

years, continue participating in the state’s Medicaid and Children’s Health Insurance program 

(CHIP) indefinitely, and invest $71.6 million to support healthcare services in underserved areas 

which included funding for community health center affiliates, safety net hospitals, and expanded 

behavioral health services (Commonwealth of Massachusetts: Office of Attorney General, 2018). 

Statewide public reporting laws may also enable states to hold hospitals accountable for 

community benefit investment. There are currently 31 states that mandate community benefit public 

reporting (The Hilltop Institute, 2016). Evidence has shown that public reporting laws are 

associated with greater spending (Johnson et al., 2019). A more forceful policy approach was 

passed by Oregon’s state legislature in 2019. Oregon established a minimum spending requirement 

and required that all not-for-profit hospitals give a 100% discount to patients below the 200% FPL 

(The National Academy of State Health Policy, 2019). Further, that individuals up to 400% FPL be 

charged on a sliding fee scale. The minimum spending thresholds is set by the Oregon Health 

Authority and based on the community health needs assessment, community health improvement 

plan, current and historical expenditures, hospital financial status, and hospital investment in social 

determinants of health (The National Academy of State Health Policy, 2019). 



Although conditional merger or acquisition approvals and minimum spending laws may be 

successful in maintaining community benefit investment, it is likely that the same policy limitations 

for COPAs would be present in these policy solutions—smaller states with less resources may be 

unable to adequately monitor and provide necessary compliance oversight. Therefore, it is critical 

that the FTC continue to enforce anticompetitive not-for-profit hospital consolidations. The 

increasing number of consolidations should continue to be of concern to regulators and 

policymakers. Not-for-profit hospital acquisitions are likely to result in an increase in profit margin 

and a decrease in community benefit spending, reflecting a change in hospital priority. Profit 

increases after a hospital acquisition should be commensurate with an increase in community 

benefit spending. Thus, regulators should consider the impact of hospital acquisitions on 

community benefit spending when evaluating the social welfare of acquisitions.   

8. Conclusions 

Community benefit spending by not-for-profit hospitals has the potential to inject needed 

funding for population health improvement. The acquisition of independent not-for-profit hospitals 

by a large multi-hospital not-for-profit system was associated with reductions in investments in 

population health improvement spending. Our results suggest that such acquisitions should include 

agreements to maintain community benefit spending levels and maintain local representation on 

hospital boards to prevent reductions in needed local investments in community health that benefit 

local residents.  
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RESULTS 

Table 1. Pre-period Characteristics of Acquired and Matched Control Hospitals  

 Acquired  Control Acquired vs. Control 

Characteristics 

   

p-value 

Standardized 

Difference 

No. in sample         58        290          

Hospital characteristics 
   

 

Lagged days cash on 

hand 39.8 36.4 0.457 0.104 

Bed count 219 226 0.654 0.072 

% Medicare patients      0.371      0.373 0.828 0.030 

% Medicaid patients      0.132      0.123 0.483 0.100 

Market characteristics     

Wage index      1.043      1.041 0.925 0.012 

Uninsurance rate, %      0.128      0.126 0.782 0.036 

For-profit hospital 

discharges in HRR, %      0.082      0.066 0.267 0.148 

Public hospital 

discharges in HRR, %      0.084      0.080 0.813 0.033 

State expanded Medicaid 

in 2014, %      0.638      0.648 0.881 0.021 

State expanded Medicaid 

in 2015, %      0.155      0.155 1.000 <0.001 
Notes: HRR = Hospital Referral Region. The statistics represent either the mean or percent 

during the year before an acquisition occurred for the acquired hospital and the 

contemporaneously matched control group. All variables were used to match acquired to control 

hospitals. The standardized difference is the absolute value of the mean difference between the 

cancer and control groups divided by the overall standard deviation.  

  



Table 2. Unadjusted community benefit spending before and after a hospital acquisition, matched sample  

 Acquired Control Unadjusted  

D-in-D 

Estimatec 
Net Spending by type 

(Millions of 2016 US$) Prea Posta Differenceb Prea Posta Differenceb 

Total 15.368 16.512 1.143 17.979 19.982 2.003*** –0.860 

 (1.372) (1.915) (1.402) (0.819) (1.052) (0.730) (1.571) 

 Clinical 11.337 13.054 1.717 12.877 13.132 0.255 1.462 

 (1.163) (1.651) (1.257) (0.663) (0.775) (0.587) (1.378) 

Charity Care 3.695 3.478 –0.217 4.434 3.432 –1.002*** 0.786 

 (0.472) (0.685) (0.620) (0.268) (0.260) (0.213) (0.651) 

Unreimbursed 

Medicaid 7.103 8.858 1.755* 7.984 9.489 1.505*** 0.250 

 (0.824) (1.219) (0.904) (0.522) (0.669) (0.516) (1.035) 

Other Government 

Programs 0.539 0.718 0.179 0.459 0.211 –0.248*** 0.426 

 (0.228) (0.323) (0.393) (0.085) (0.044) (0.080) (0.398) 

Population Health 0.990 0.691 –0.299*** 1.188 1.367 0.180* –0.479*** 

 (0.134) (0.097) (0.082) (0.129) (0.147) (0.107) (0.134) 

Community health 

improvement 0.809 0.539 –0.270*** 0.946 1.002 0.056 –0.326*** 

 (0.118) (0.085) (0.078) (0.120) (0.115) (0.083) (0.113) 

Cash and in-kind 

contributions 0.181 0.152 –0.029 0.241 0.365 0.124* –0.153** 

 (0.039) (0.031) (0.023) (0.039) (0.090) (0.066) (0.070) 

 Other  3.041 2.766 –0.274 3.915 5.483 1.568*** –1.843*** 

 (0.529) (0.577) (0.445) (0.335) (0.477) (0.355) (0.566) 

Education 1.142 1.114 –0.028 1.085 1.443 0.358*** –0.385 

 (0.318) (0.277) (0.234) (0.139) (0.154) (0.120) (0.261) 

Research 0.045 0.054 0.008 0.086 0.088 0.002 0.006 

 (0.019) (0.030) (0.025) (0.021) (0.023) (0.022) (0.033) 

Subsidized Health 

Services 1.854 1.598 –0.255 2.743 3.952 1.209*** –1.464*** 

 (0.370) (0.400) (0.364) (0.273) (0.402) (0.307) (0.474) 

Observations 262 1,308 1,570 
Notes: D-in-D = Difference-in-Differences; Statistical significance reported at *p<0.10, **p<0.05, ***p<0.01. aThe pre- and post-

periods refer to before and after the year of the hospital acquisition. The periods are centered on the year of acquisition (2012–2015) for 

both the acquired hospital and matched controls. bThe difference column refers to the pre and post-period differences. cThe unadjusted 

D-in-D estimate refers to the differential change in spending in the post-period relative to the pre-period treatment-control difference. 

Clinical spending refers to total charity care and unreimbursed costs of means-tested government programs. Other spending includes 

health professions education, subsidized health services, and research. Clustered standard errors are in parentheses.  

 

 

 

 

 

 



Figure 1. Event study analysis of community benefit spending categories, matched sample with 

regression adjustment 

 

Notes: Adjusted for market characteristic listed in Table 2. Vertical lines correspond to the 95% confidence 

interval. N=1,907 (348 hospitals).       

  



 

Figure 2. Event study analysis of hospital operating margins, matched 

sample with regression adjustment 

 

Notes: Time at -1 indicates the year before the acquisition. Vertical lines 

correspond to the 95% confidence interval. N=1,907 

  



Table 3. Difference-in-difference analysis of net community benefit spending categories and 

operating margin, matched sample with regression adjustment 

 (1) (2) (3) (4) (5) 

Net Spending by type 

(Millions of 2016 US$) Total Clinical 

Population 

Health Other 

Operating 

Margin 

           

Post 
–0.725 –1.104* –0.077 0.456* –0.002 

(0.671) (0.613) (0.132) (0.274) (0.006) 

Post*acquisition 
–0.174 1.482 –0.383*** –1.273*** 0.022** 

(1.129) (1.046) (0.103) (0.476) (0.010) 

ln(wage index) 
5.139 8.606** 0.033 –3.500 0.068* 

(4.833) (4.354) (0.750) (2.239) (0.039) 

Uninsured rate (%) 
2.532 –7.954 –4.071** 14.556*** –0.091 

(15.605) (14.949) (1.851) (5.517) (0.127) 

HRR for-profit share (%) 
–1.733 –2.929 0.250 0.946 0.034 

(4.939) (5.172) (0.692) (1.835) (0.054) 

HRR public share (%) 
15.993 19.533 –0.636 –2.904 –0.073 

(13.417) (13.020) (1.932) (4.241) (0.107) 

Post expansion, 2014 
0.377 –0.180 0.090 0.467 –0.000 

(0.936) (0.806) (0.119) (0.417) (0.006) 

Post expansion, 2015 
–0.899 –0.330 –0.206* –0.364 0.008 

(0.990) (0.893) (0.106) (0.497) (0.008) 

Year 2012 
0.898** 0.352 0.097* 0.449** –0.012*** 

(0.363) (0.290) (0.054) (0.185) (0.004) 

Year 2013 
2.159*** 1.280*** 0.207** 0.673*** –0.018*** 

(0.570) (0.486) (0.088) (0.243) (0.005) 

Year 2014 
2.465** 1.418 0.151 0.896** –0.013 

(1.022) (0.884) (0.143) (0.400) (0.009) 

Year 2015  
4.166*** 2.219* 0.124 1.823*** –0.017 

(1.341) (1.242) (0.158) (0.454) (0.011) 

Year 2016 
5.211*** 2.562* 0.204 2.446*** –0.024* 

(1.461) (1.342) (0.167) (0.485) (0.014) 

Observations 1,570 1,570 1,570 1,570 1,570 

Hospitals 348 348 348 348 348 

Acquired 58 58 58 58 58 

Controls 290 290 290 290 290 

R-squared 0.085 0.038 0.043 0.106 0.029 

PPT p-value 0.148 0.503 0.063 0.084 0.126 
Notes: PPT = Parallel pre-trends tests; Coefficient estimates from OLS difference-in-difference specification of the 

matched sample with hospital FE. Hospital clustered standard errors are in parentheses. Statistical significance: 

*p<0.10, **p<0.05, ***p<0.01. Outcomes are net spending in millions standardized to 2016 dollars. The year the 

acquisition occurred was excluded as a washout period.  

 

 

  



Table 4. Difference-in-difference analysis of selected net community benefit spending sub-

categories, matched sample with regression adjustment 

 Clinical Population Health Other 

 (1) (2) (3) (4) (5) (6) 

Net Spending by type 

(Millions of 2016 US$) Charity Care 

Unreimbursed 

Medicaid 

 Community 

health  

 Cash/In-kind 

Contributions 

 

Education 

Subsidized 

Health Services 

           

Post 
–0.621*** –0.290 –0.099 0.022 0.033 0.400 

(0.226) (0.482) (0.129) (0.030) (0.094) (0.256) 

Post*acquisition 
0.757 0.283 –0.268*** –0.115** –0.123 –1.151*** 

(0.525) (0.835) (0.089) (0.049) (0.178) (0.410) 

ln(wage index) 
4.725** 5.709 0.266 –0.233 2.296** –5.880*** 

(2.095) (3.468) (0.386) (0.659) (0.912) (2.066) 

Uninsured rate (%) 
21.994*** –35.166*** –1.632 –2.439** 2.245 10.585** 

(6.152) (12.920) (1.532) (1.073) (1.955) (5.036) 

HRR for-profit share 

(%) 

0.928 –5.079 –0.048 0.299 –0.311 1.467 

(1.625) (4.660) (0.591) (0.387) (0.454) (1.820) 

HRR public share (%) 
–1.498 22.963** –0.863 0.227 –1.555 –1.541 

(4.698) (9.032) (0.616) (1.896) (1.495) (3.725) 

Post expansion, 2014 
–1.205*** 1.431** 0.235** –0.145** 0.308** 0.102 

(0.375) (0.634) (0.099) (0.067) (0.120) (0.399) 

Post expansion, 2015 
–0.705 0.967 –0.087 –0.119** –0.032 –0.375 

(0.451) (0.810) (0.086) (0.059) (0.089) (0.490) 

Year 2012 
0.408*** 0.143 0.105*** –0.008 0.076 0.381** 

(0.137) (0.245) (0.040) (0.038) (0.046) (0.169) 

Year 2013 
0.687*** 0.506 0.207** –0.001 0.096 0.566** 

(0.189) (0.406) (0.086) (0.033) (0.084) (0.219) 

Year 2014 
1.226*** 0.087 0.102 0.049 0.235** 0.668* 

(0.304) (0.776) (0.138) (0.039) (0.111) (0.386) 

Year 2015  
1.364*** 0.410 0.072 0.052 0.285** 1.519*** 

(0.448) (1.049) (0.149) (0.060) (0.135) (0.435) 

Year 2016 
1.643*** 0.404 0.185 0.019 0.448** 1.970*** 

(0.483) (1.110) (0.159) (0.057) (0.177) (0.465) 

Observations 1,570 1,570 1,570 1,570 1,570 1,570 

R-squared 0.151 0.148 0.039 0.023 0.072 0.079 

Hospitals 348 348 348 348 348 348 

Acquired 58 58 58 58 58 58 

Controls 290 290 290 290 290 290 
Notes: Coefficient estimates from OLS difference-in-difference specification of the matched sample with hospital FE. Hospital 

clustered standard errors are in parentheses. Statistical significance: * p<0.10, ** p <0.05, *** p<0.01. Outcomes are net 

spending in millions standardized to 2016 dollars. The year the acquisition occurred was excluded as a washout period.  

 

 

 

 

 



Table 5. Difference-in-difference estimates by acquirer system characteristics 

Net Spending by type 

(Millions of 2016 

US$) 

Acquirer located in same state Same System Hospital within HRR 

Nearest distance 

< 14 miles 

(bottom 33rd 

percentile) 

Nearest distance 

14-22 miles 

(33rd-66th 

percentile) 

Nearest distance 

>22 miles (top 66th 

percentile) No Yes No Yes 

(1) (2) (3) (4) (5) (6) (7) 

Total   

   

–2.116* 1.277 –0.329 0.042 –1.287 2.182 –1.240 

(1.184) (1.681) (2.331) (1.284) (1.576) (2.507) (1.471) 

Clinical 

   
–0.522 2.997* 2.112 1.391 –0.991 4.775** 0.591 

(1.011) (1.575) (2.282) (1.165) (1.193) (2.341) (1.443) 

Population Health 
–0.498*** –0.302** –0.554** –0.307*** –0.412** –0.349* –0.354* 

(0.186) (0.117) (0.241) (0.104) (0.174) (0.186) (0.180) 

Other 
–1.096* –1.418* –1.887*** –1.042* 0.116 –2.244*** –1.478* 

(0.589) (0.728) (0.615) (0.623) (0.947) (0.641) (0.868) 

Observations 746 824 459 1,111 513 514 543 

Hospitals 174 174 102 246 114 114 120 

Acquired 29 29 17 41 19 19 20 

Controls 145 145 85 205 95 95 100 
Notes: Treatment effect estimates from OLS difference-in-difference specification (e.g., post*acquisition) of the matched sample controlling for market characteristics 

in Table 3 and hospital FE. Hospital clustered standard errors are in parentheses. Statistical significance: * p<0.10, ** p <0.05, *** p<0.01.   The year the acquisition 

occurred was excluded as a washout period.  

 

  



Table 6. Difference-in-difference estimates - sensitivity analyses  

Net Spending by type 

(Millions of 2016 US$) 

OLS with Hospital 

FE (Table 3) 

OLS with Hospital FE including: 

 

OLS without 

Hospital FE 

 

Falsification 

Test 

 

 

State-by-year 

fixed effects 

 HRR-specific 

trends 

 

Matched Group-

specific trends  

Time-varying 

hospital-level 

characteristics 

(1) (2) (3) (6) (5) (6) (7) 

Total   

   

–0.174 –0.030 0.573 –0.109 –0.036 –1.090 –1.130 

(1.129) (1.267) (0.975) (1.110) (1.140) (1.580) (1.444) 

Clinical 

   

1.482 1.278 0.918 1.513 1.568 1.169 –0.773 

(1.046) (1.189) (0.811) (0.997) (1.069) (1.394) (1.225) 

Population Health 
–0.383*** –0.340*** –0.465** –0.376*** –0.366*** –0.480*** 0.125 

(0.103) (0.128) (0.180) (0.107) (0.102) (0.140) (0.175) 

Other 
–1.273*** –0.968* 0.120 –1.246*** –1.237*** –1.779*** –0.482 

(0.476) (0.565) (0.606) (0.472) (0.470) (0.558) (0.571) 

Observations 1,570 1,570 1,570 1,570 1,570 1,570 708 
Notes: Coefficient estimates from difference-in-difference specification of the matched sample controlling for market characteristics in Table 3. Hospital clustered standard 

errors are in parentheses. Statistical significance: * p<0.10, ** p <0.05, *** p<0.01.  Model 5 adjusts for additional time-varying covariates listed in eTable 1. The year the 

acquisition occurred was excluded as a washout period. Model 7 uses matched hospitals in the same hospital referral region as acquired hospitals are modeled as the treatment 

group (i.e., placebo). The acquisition year is defined as acquisition year of the matched partner. The specification is otherwise identical to the previous specifications with 

hospital FE. 
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APPENDIX 

eFigure 1. Sample Inclusion Flow Chart 
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eFigure 2. Standardized differences between acquired and control hospitals before 

and after matching 

 

Note: Standardized differences are measured the year before acquisition for the 

acquisition hospitals. Control hospitals use the 2011 calendar year for the pre-matched 

group, and the year before the equivalent acquisition year for the post-matched controls. 

There were 270 control and 58 acquisition hospitals pre-match.  
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eTable 1. Additional hospital-level characteristics included in sensitivity analysis  

 Acquired Control Acquired vs. Control 

Characteristicsc   

p-value 

Standardized 

Difference 

No. in sample 58 290   

Hospital characteristics 
   

 

logged operating expenses 18.9 19.0 0.69 0.058 

Case Mix Index 1.4 1.4 0.90 0.019 

Occupancy Rate 0.6 0.6 0.44 0.114 

No. Profitable Services 2.7 2.7 0.73 0.049 

No. Unprofitable Services 1.6 1.9 0.16 0.207 

Contributions (lagged) 314,000 369,000 0.64 0.076 

Market characteristics     

HHI (lagged) 0.151 0.140 0.56 0.083 
Notes: HHI = Herfindahl-Hirschman Index. The statistics represent mean value during the year before an acquisition 

occurred for the acquired hospital and the contemporaneously matched control group. There variables were used as 

additional control variables in Table 6, Model 5. The standardized difference is the absolute value of the mean 

difference between the cancer and control groups divided by the overall standard deviation.  

 

eFigure 1. Distribution of Community Benefit Spending Categories  
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eTable 2. Difference-in-difference estimates sensitivity analyses  

Spending 

Type 

GLM with log 

link and Gamma 

Family 

(Marginal Effects) 

Two-part 

Model 

(Marginal 

Effects) 

Excluding 

2012 

acquisitions 

Excluding 

2013 

acquisitions 

Excluding 

2014 

acquisitions 

Excluding 

2015 

acquisitions 

No 

Truncation 

Winsorized 

outcomes at 95th 

percentile 

Outcomes as a 

percent of 

operating 

expenditures 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

Total   –0.810 
NA 

0.456 –1.052 –0.331 –0.015 –0.348 –0.542 –0.197 

   (1.511)  (1.291) (1.206) (1.325) (1.284) (1.120) (0.859) (0.493) 

Clinical 1.310 NA 2.000* 0.181 1.809 1.603 1.405 0.636 0.489 

   (1.284)  (1.196) (1.063) (1.222) (1.204) (1.032) (0.756) (0.430) 

Population 

Health –0.343** –0.349** –0.315*** –0.417*** –0.365*** –0.455*** –0.406*** –0.323*** –0.096** 

 (0.168) (0.167) (0.110) (0.148) (0.117) (0.108) (0.106) (0.076) (0.041) 

Other –1.667*** –1.693*** –1.229** –0.817 –1.775*** –1.162** –1.347*** –0.986*** –0.589*** 

 (0.642) (0.643) (0.546) (0.744) (0.383) (0.557) (0.473) (0.346) (0.222) 

Observations 1,570 1,570 1,283 945 1,271 1,211 1,728 1,728 1,570 
Notes: Statistical significance reported at *<0.10, **<0.05, ***<0.01. Table displays coefficient on the difference-in-difference estimate. Models adjusted for market 

characteristics and clustered standard errors at the hospital-level. All models used hospital-level fixed effects except for the GLM estimates. The two part model uses a logit 

first stage and a GLM with a log link and Gamma family for the second stage. Total and clinical spending was not estimable because there were no hospitals with no spending 

in those categories.  The GLM and two-part model estimates are marginal effects. All models excluded the year the acquisition occurred and truncated models to three pre-post 

years (except model 7). Outcomes are net spending in millions standardized to 2016 dollars (except for model 9).  
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eFigure 3. Permutation Tests – Difference-in-difference Coefficient Distributions  

 
Notes: Blue lines represents actual coefficient estimates. Red lines represent 95% confidence intervals from permutation 

tests. Permutations were conducted with 5,000 reps.  

 


