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SUMMARY 
 This retrospective longitudinal study examined the relationship between the spending by 

private nonprofit hospitals on community health improvement initiatives and lagged 
changes in six community health indicators (i.e., rates of diabetes screening, adult 
obesity, adult smoking, excessive drinking, preventable hospital stays, teen birth) in 223 
counties across seven U.S. states. 

 Spending on community health improvement initiatives was only associated with 
improvements in diabetes screening rates (p = 0.03), where 10% increase in spending 
was associated with a 6.9% increase in diabetes screening.  

 Community-level diabetes screening is inexpensive and can be easily performed in an 
outpatient setting, and its return on investment is substantial. 

 The other health indicators in this study, including adult smoking, adult obesity, and 
excessive drinking, were not significantly related to higher spending. 

 Our findings suggest that linking screenings to lifestyle, behavioral, and early disease 
management interventions may reduce the burden of diabetes for individuals and 
communities. 
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INTRODUCTION 

In the U.S., private nonprofit hospitals 
receive generous tax exemptions at the 
federal, state, and local levels in exchange 
for providing community benefits. Prior to 
2008, government agencies, policymakers, 
and researchers faced considerable 
challenges quantifying spending by private 
nonprofit hospitals on community benefits 
activities. In 2008, the Internal Revenue 
Service (IRS) issued standard financial 
reporting guidelines for private nonprofit 
hospitals operating in the US [1]. Starting 
the fiscal year 2009, these hospitals began 
reporting their spending on nine community 
benefits (CB) categories:: 1) financial 
assistance at cost; 2) Medicaid; 3) costs of 
other means-tested government programs; 
4) financial assistance and means-tested 
government programs; 5) community health 
improvement services and community 
benefit operations; 6) health professions 
education; 7) subsidized health services; 8) 
research; 9) cash and in-kind contributions 
for community benefit [2].  

These new reporting requirements provided 
a reliable tool to assess the extent to which 
these hospitals fulfilled their tax-exemption 
requirements [3]. Additionally, these data 
allowed researchers and policymakers to 
analyze not only the level of spending, but 
also the programs and activities that have 
been given priority by these hospitals at the 
community level. It also became possible to 
track the changes in these spending 
patterns over time and relate them to 
community health measures, institutional 
performance, and various economic 
indicators. Perhaps most significantly, 
government agencies and researchers are 
now able to evaluate the effects of spending 
on community health indicators.  

 

Hospitals, including governmental and 
private, for-profit and nonprofit, spend 
billions of dollars every year on a wide 
range of community benefits services and 
programs. One study by Young and his 
team estimated that spending on community 
health improvement activities in 2009 
accounted for about 8% of total CB 
spending [4]. However, a report by the IRS 
in 2011 estimated this spending accounted 
for less than 1% of total hospital expenses, 
nevertheless, this was equivalent to $4.7 
billion in 2011 [5]. In 2016, it was estimated 
that hospitals spent more than $95 billion on 
community health improvement initiaitves 
[6]. 

Diabetes is a group of chronic diseases that 
can have significant long term health 
consequences [7]. Uncontrolled diabetes 
can lead to serious complications including 
heart, vascular, kidney, and eye diseases 
and is associated with increased risk of 
certain types of cancer [7,8]. The economic 
costs of Diabetes were estimated at $327 
billion in 2017 [9]. With the estimates 
indicating that more than 55 million 
Americans will have Diabetes by 2030, it is 
mandatory to adopt broader screening 
strategies [10]. Screening is recommended 
in high risk groups which are more prevalent 
among specific minority groups and the 
poor [11]. Diabetes screening can help 
identify new cases and provide a follow up 
mechanism for certain populations which 
can reduce the long term consequences of 
the disease. Community benefit spending 
by private nonprofit hospitals can provide a 
sustained source of funding to improve 
diabetes screening if spending is directed 
purposely.  

To our knowledge, limited research has 
been conducted to assess the relationship 
between community benefits spending by 
nonprofit hospitals and the changes in 
health status of people within their 
communities. In this study, we examine the 
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effect of the expenditures on community 
health improvement initiatives using a set of 
six community health indicators over four 
years from 2010-2013, including rates of 
diabetes screening, adult obesity, adult 
smoking, excessive drinking, preventable 
hospital stays, and teen birth. 

METHODS 

A retrospective longitudinal correlational 
study assessed the relationship between 
the aggregated total dollar spending 
reported by private nonprofit hospitals on 
community health improvement initiatives 
and the lagged changes in a set of 
community health indicators in seven U.S. 
states. We investigated the spending in one 
year and the change in community health 
indicators in the following year, using the 
community benefits spending in 2010, 2011, 
and 2012 and the community health 
indicators in 2011, 2012, and 2013. We 
used six community health indicators which 
offered standard definitions and measures 
over the study period. Four indicators 
represented health behaviors, while two 
indicators represented clinical care 
measures, as defined by County Health 
Rankings & Roadmaps [12]. 

Study Sample 

The study sample included all 223 urban 
and rural counties that had at least one 
private nonprofit hospital reporting its CB 
spending to the IRS in seven U.S. states: 
Kentucky, Minnesota, Mississippi, 
Nebraska, New Hampshire, New Mexico, 
and Virginia. The states were selected 
based on poverty rates and regional 
variation in rurality, socioeconomic status, 
and insurance levels.  

Data Sources 

Private nonprofit hospitals in each of the 
seven states were identified using the 

American Hospital Association (AHA) 
Annual Survey [13]. The amounts of 
spending on community health improvement 
activities were collected from the hospitals’ 
IRS income tax Form 990 for the years 
2010 through 2012 [14]. Three sources 
were used to obtain, verify, and complete 
the income tax forms for the identified 
hospitals, including GuideStar, Economic 
Research Institute, and Foundation Center 
[15,16,17]. The 2003 and 2013 U.S. 
Department of Agriculture Rural-Urban 
Continuum Codes were used to differentiate 
rural and urban counties where hospitals 
were located [18]. States were selected 
based on the poverty rates using the 
American Community Survey (ACS) 2009-
2013 [19]. Other population data were 
obtained from the U.S. Census Bureau [20]. 
The primary source for the community 
health indicators was the County Health 
Rankings & Roadmaps files [12]. All data 
sources are publicly available. The final 
dataset included a profile for each county 
that included total spending on community 
health improvement intiatives, community 
health indicators, and a population profile.  

Independent Variable 

For our analyses, we aggregated spending 
for each private nonprofit hospital on three 
community benefit categories: 1) community 
health improvement services and 
community benefit operations, 2) cash and 
in-kind contributions for community benefit; 
and 3) community-building activities. We 
further aggregated spending by state, 
county, and per capita. To standardize the 
levels of spending, we used the Consumer 
Price Index inflation calculator (CPI) for the 
U.S. to adjust nominal expenditures for 
each of the three years [21]. 

Other Covariates 

We included several covariates that could 
influence community health. These 
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covariates included poverty rates, 
percentages of uninsured adults, 
unemployment, population under 18 years 
old, the population aged 65 years and older, 
and the female population. We also 
included a year variable to assess change 
over time, a location variable to examine the 
difference between rural and urban 
counties, and a state variable to investigate 
differences between states. 

Analytical Approach  

We examined different demographics, 
community health indicators, and spending 
patterns on the state, county, and per capita 
levels. We used a random-effects model to 
determine within and between subject 
effects. County-mean centering using 
hierarchical linear models was implemented 
and adjusted for multiple variables, 
including year, state, location, poverty rates, 
and other demographic characteristics. Log-

spending was used as our predictor variable 
because of a highly right-skewed 
distribution. SAS software (V 9.4) was used 
to execute the analyses. A p-value of ≤ 0.05 
was considered statistically significant. 

RESULTS 

State Level Spending Findings 

Over the 2010-2012 period and for the 
seven states, total inflation-adjusted 
spending on community health improvement 
initiatives increased by 6.3%. However, 
considerable variations in spending patterns 
existed between the seven states. The total 
annual spending on community health 
improvement initiatives varied from a high of 
$79 million in Virginia to a low of $8 million 
in Mississippi (Table 1). Additionally, 
notable variations in spending patterns were 
found between the states over the three 
years of the study. For example, there was 
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an incremental increase in spending in two 
states, Nebraska (22.4%) and Kentucky 
(11.4%), but spending decreased over the 
same period in New Hampshire (17.5%) 
and New Mexico (13%). Mixed patterns 
were found in the remaining three states. 
Based on the total state-level expenditures 
by private nonprofit hospitals on community 
health improvement initiatives, Kentucky, 
Minnesota, and Virginia provided the 
highest total spending. Over the same 
period, Mississippi and New Mexico had the 
lowest total spending. 

County Level Spending Findings 

From 2010 to 2012, considerable variations 
in spending on community benefits were 
found among the 223 counties, ranging from 
a high of $37 million in one Kentucky county 
to a low of $660 in a Virginia county. 
Substantial differences existed between 
counties in the same state as well: in New 
Mexico, county spending ranged from about 
$4 million to $28,000, while in Kentucky, 
county spending ranged from $37 million to 
$640. Extreme fluctuations in spending 
patterns also existed from year to year, with 
some showing steep increases while others 
saw severe declines. Several counties did 
not have any spending on community health 
improvement activities. For example, 21% 
of the counties in Kentucky and 42% of the 

counties in Mississippi did not have any 
spending. The other states had fewer 
counties that did not show spending on 
these activities. 

Per Capita Level Spending Findings 

To better understand who benefited from 
spending on CB initiatives, we calculated 
spending on a per capita basis. Nebraska, 
Virginia, and New Hampshire were the 
highest per capita spenders while New 
Mexico and Mississippi spent the least. The 
data indicated a consistent decline of per 
capita expenditures in Minnesota, Kentucky, 
New Mexico, and Mississippi over the study 
period (Figure 1). 

Community Health Indicators Findings 

Within and between the seven states, 
community health indicators showed 
wavering patterns. Over the study period, 
adult smoking decreased in all seven states, 
albeit with different proportions. Diabetes 
screening showed consistent increase in all 
states except in Minnesota, which had an 
initial decrease and then a slight increase. 
Excessive drinking increased in Kentucky 
and Nebraska, while other states showed 
mixed patterns. Adult obesity increased in 
six states; Minnesota had an initial increase, 
but it was followed by a mild decrease. The 
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teen birth rate decreased in five states 
except for Mississippi, which had an initial 
increase and then a decrease and New 
Mexico, which showed an initial decrease 
and then an increase. Preventable hospital 
stays decreased in all states except New 
Mexico, where there was an initial decrease 
then slight increase.  

Bivariate and Multivariate Analyses 

The bivariate relationship between spending 
on community health improvement 
initiatives and community health indicators 
showed that over the study period Kentucky 
and Nebraska, the two states with a total 
incremental increase in spending, had a 
concurrent improvement in four of the six 
indicators: adult smoking, teen birth rate, 
preventable hospital stays, and diabetes 
screening. However, there was a decline in 

two indicators, adult obesity and excessive 
drinking, over the same period. In the two 
states with a steady annual decrease in 
spending, New Hampshire and New 
Mexico, there was an improvement in four 
of the six indicators, adult smoking and 
preventable hospital stays in both states, 
along with the teen birth rate in New 
Hampshire, and diabetes screening in New 
Mexico. However, adult obesity increased in 
both states.  

We could not observe any differences in 
community health indicators between states 
with the highest and lowest per capita 
spending. Two of the top three states with 
highest per capita spending, Virginia and 
Nebraska, had improvements in four 
indicators, adult smoking, teen birth rate, 
preventable hospital stays, and diabetes 
screening, while the third state, New 
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Hampshire, had improvements in three of 
the six indicators, adult obesity, teen birth 
rate, and preventable hospital stays. In 
states with least spending on these 
activities, Kentucky, New Mexico, and 
Mississippi, improvements were observed in 
adult obesity, preventable hospital stays, 
and diabetes screening. Kentucky also 
showed improvement in the teen birth rate.  

Kentucky showed improvement in four of 
the six indicators, although adult obesity 
and excessive drinking rates deteriorated. 
Minnesota had three of its health indicators 
improve, adult smoking, teen birth rate, and 
preventable hospital stays, while three 
indicators showed mixed patterns. In 
Mississippi, three of the health indicators 
improved, including adult smoking, 
preventable hospital stays, and diabetic 
screening, but diverse patterns were found 
in the other three indicators. Nebraska had 
improvements in four of the six indicators; 
however, there was a deterioration in adult 
obesity and excessive drinking.  

Table 2 shows the random effects of 
multivariate regression results. Interestingly, 
spending on community health improvement 
activities was only significantly associated 
with improvement in diabetes screening 
(p=0.03). A 10% increase in spending was 
associated with a 6.9% increase in the 
percentage of people receiving diabetes 
screening. 

DISCUSSION 

In this study, we examined community 
benefits spending on the state, county, and 
per capita levels to analyze changes in six 
community health indicators. At the state 
level, there was considerable variation in 
community health improvement 
expenditures and greater spending in low 
poverty states compared to high poverty 
states. At the county level, the multivariate 
regression analysis was used to estimate 

the impact of community benefit spending 
on six health indicators. We found that 
spending on community health initiatives 
was only associated with improvements in 
diabetes screening rates. The association of 
spending with other community health 
measures (rates of adult smoking, adult 
obesity, excessive drinking, teen birth rate, 
and preventable hospital stays) was not 
statistically significant.  

Further research is needed to determine the 
reasons for these findings and examine the 
return on investment. For example, diabetes 
screening for glucose levels is an 
inexpensive test that can be easily 
performed in an outpatient setting, during an 
education campaign, or a wellness fair, and 
thus the return on investment for this activity 
may be significant relative to other activities. 
If screenings are linked to referrals to 
lifestyle and behavioral interventions and 
early disease management programs such 
as the evidence-based National Diabetes 
Prevention Program, there would also be 
opportunities to address the risk factors 
such as smoking and obesity that eventually 
could reduce the burden of diabetes across 
communities. 

Using the 2016 fiscal data, the AHA 
reported that private nonprofit hospitals 
spent about $95 billion on community 
benefits [6]. About 91% of total community 
benefits spending was spent on means-
tested government programs, financial 
assistance to poor patients, subsidized 
health services, health professions 
education, and research. Only 8.3% of the 
total CB spending was invested in activities 
to improve the health of the community. 
Spending on community health 
improvement services and operations 
accounted for about 4%, and cash and in-
kind contributions to community groups 
were about 3% of total CB spending. 
Although this 7% spending represented less 
than 1% of total hospital expenses, in dollar 
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terms, this amount was estimated to be 
about $4.7 billion in 2011 [5]. While no study 
to our knowledge has estimated the effect of 
such spending on community health, it is 
logical to expect that these types of targeted 
spending initiatives will have a positive 
impact on health outcomes.  

Ongoing federal laws and regulations 
granted private nonprofit hospitals the 
freedom to decide the appropriate 
approaches to address the health needs of 
their communities [22]. To address identified 
health needs, private nonprofit hospitals 
have initiated activities that include health 
education, disease prevention activities 
such as free classes for diabetes 
management, childbirth and breast-feeding, 
wellness events and health fairs, financial 
support and subsidies to nursing education 
programs, and free or discounted health 
screening for common types of cancers, 
blood pressure, cholesterol, glucose, and 
obesity. The long-standing expectation was 
that private nonprofit hospitals would 
engage in programs and services that 
respond to and improve their communities’ 
health needs. According to the American 
Hospital Association (AHA), by 1995, about 
60% of private nonprofit hospitals had 
conducted community health-status 
assessments and used the results to 
structure and modify their services [6]. In 
2010, the Affordable Care Act (ACA) 
mandated that at least every three years 
each nonprofit hospital will conduct a 
Community Health Needs Assessment 
(CHNA) that establishes high priority 
community health needs and develop an 
implementation plan that includes 
intervention strategies to address these 
needs [23]. As private nonprofit hospitals 
continue to improve their CHNA and 
develop appropriate implementation plans, 
there is a greater likelihood that spending 
on community health improvement 
programs will have a greater impact on 
community health outcomes [22]. 

Limitations 

To our knowledge, this research is the first 
longitudinal study that assesses the 
relationship between community benefits 
spending by private nonprofit hospitals and 
community health indicators after the 2008 
and 2010 federal reporting requirements. 
Additionally, this study considers the four 
years after the enactment of the IRS and 
ACA reporting regulations, 2010 to 2013, 
which provides a baseline for future analysis 
since research into community benefits 
spending is uniquely characterized by a 
significant lag between when spending 
occurs and when financial data are reported 
and become available. One of the main 
limitations of this study is that it only 
included six community health indicators 
which might not be reflective of the overall 
health status of a community. 

CONCLUSION 

Although the recent IRS reporting 
requirements may incentivize private 
nonprofit hospitals to increase investments 
in community health improvement 
programs, there is no expectation that these 
investments are effective in improving 
community health, and it is unclear whether 
these hospitals systematically evaluate the 
impact of their spending. While community 
benefit spending may not be effective at 
influencing risk factors of diabetes, diabetes 
screening rates appear to be more 
responsive to modest increases in 
community benefits spending, which would 
could reap significant individual and 
population health benefits if screenings are 
linked to lifestyle and behavioral 
interventions and early disease 
management. Future research should 
consider high-impact community health 
improvement investments and whether the 
responsiveness of community-level diabetes 
screening rates might be leveraged for other 
community health improvements. 
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