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TITLE: A Quantitative Comparison of the Effects of State Policies on the Number, 

Quality, and Accessibility of School-Based Health Centers in 28 American States 

Sara A. Martin 

Purpose: To examine the potential effect of state policies on the number and quality of 

School-Based Health Centers (SBHCs). 

Methods: Exploratory analyses and a two-level linear regression analysis 

Results: The exploratory analyses demonstrated that, as expected, funding and state 

politics have an effect on the number of SBHCs.  However, these alone cannot explain 

inter-state variation and therefore state policies may be a potential additional explanatory 

factor.  State policies did have a positive correlation with the number of SBHCs, but 

none of the policies had a significant effect (p>0.05) on SBHC quality, as measured by 

services provided, when analyzed via a two-level linear regression.  

Conclusions: The results of this study are limited by an untested theoretical basis for the 

dependent variable, as well as a limited sample size secondary to missing data.   
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Abstract 

School-Based Health Centers (SBHCs) are a cost-effective way to increase access to and 

utilization of health care while improving academic performance.  However, despite 

their demonstrated benefits, they are present in only 2% of public schools in the United 

States. (Larson & Chapman, 2014)  To examine the potential effect of state policies on 

the number and quality of SBHCs, exploratory analyses and a two-level linear regression 

analysis were conducted.  The exploratory analyses demonstrated that, as expected, 

funding and state politics have an effect on the number of SBHCs.  However, these alone 

cannot explain inter-state variation and therefore state policies may be a potential 

additional explanatory factor.  State policies did have a positive correlation with the 

number of SBHCs, but none of the policies had a significant effect (p>0.05) on SBHC 

quality, as measured by services provided, when analyzed via a two-level linear 

regression.  The results of this study are limited by an untested theoretical basis for the 

dependent variable, as well as a limited sample size secondary to missing data.   
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Introduction 

School-Based Health Centers (SBHCs) have repeatedly demonstrated their value and 

effectiveness in providing high-quality health care to children.  SBHCs are best defined 

as “health centers located on school property and staffed by qualified primary health-

care professionals able to diagnose and treat medical problems in school-age children 

and adolescents (Schlitt, Juszczak, & Eichner, 2008).”  In practice, SBHCs are located 

on elementary, middle, and high school campuses and are able to provide a wide range 

of health services including but not limited to primary care, mental health, reproductive 

health, oral health, and vision services.  They usually serve the students enrolled in the 

school, but some SBHC also serve parents, other children, or the community as a whole 

(Santelli et al., 1996).  Importantly, SBHCs allow students to be “evaluated, diagnosed, 

treated on-site, and if appropriate, returned to the classroom (Brindis et al., 2003).”  

The benefits of SBHCs generally fall into one of three categories: 1) cost-efficacy, 2) 

increased access to and utilization of health care, and 3) improved academic 

performance.   While these benefits can be seen across countries and cultural contexts, 

the cost-efficacy is especially important in the United States. As of 2013 the United 

States spent 17.4% of its Gross Domestic Product (GDP) on health care, for a total of 

$2.9 trillion. SBHCs helps cut down these expenses: they are estimated to save Medicaid 

$35 per student per year, a savings of nearly $3 million when extrapolated across the 

790,000 students SBHCs currently serve. (Larson & Chapman, 2014, US Dept of Health 

and Human Services, 2014)  As such expanding SBHCs could be part of the answer to 

America’s current crisis of health care spending.  For this reason, SBHCs in the 

American context will be the focus of this thesis. 

By placing the health care providers and resources within the school setting, the second 

benefit of SBHCs is that they circumvent many of the traditional obstacles that 

adolescents face in accessing health care, namely transportation, confidentiality, and 

stigma.  Removing these obstacles are of key importance given that children aged 13 – 

18 years old have the lowest utilization of health care resources out of all age groups, 

despite carrying a significant portion of the reproductive and mental health burden 

(Larson & Chapman, 2014).   With the SBHC model, students are able to be independent 

advocates for their own health in a comfortable and familiar setting. 

This increased access to health care translates directly into a third benefit, namely 

improved academic outcomes.  Schools with SBHCs have decreased rates of tardiness, 

absenteeism, and drop-outs.  (Larson & Chapman, 2014) Students with chronic diseases, 

such as asthma and diabetes, receive better management with SBHCs cutting down on 

their absenteeism and utilization of emergency care. (Lear, Barnwell, & Behrens, 2008) 

At-risk students in terms of minority and/or socioeconomic status tend to benefit from 

SBHCs the most.  One study found that when they interacted with SBHCs, their Grade 
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Point Average (GPAs) actually increased. (Larson & Chapman, 2014, US Dept of Health 

and Human Services, 2014) 

These many benefits led to exponential growth in the number of SBHCs when they were 

first introduced to the United States in the 1970’s.  However, this growth has since 

slowed, and SBHCs are currently found in just 2% of public schools, for a total of about 

1900 SBHCs.  (Larson & Chapman, 2014) There are two major obstacles preventing the 

growth of SBHCs.  One obstacle is political, with Republicans opposing the provision of 

confidential health services – such as reproductive and substance abuse care – within 

public schools.   The second and larger obstacle proposed by the literature is funding, 

with SBHCs struggling to piecemeal together sustainable budgets from a wide variety of 

sources.  (Schlitt et al., 2008)   

However, many SBHCs can be found in Republican states without state funding.  For 

example, the Republican state of Florida has no state funding but 224 SBHCs.  As such, 

it is hypothesized that while state funding and politics play a role in the growth of 

SBHCs, there are additional factors with a significant effect on SBHCs.  Specifically, it 

is hypothesized that some of these additional factors are state policies pertaining to 

SBHCs.  As such, I propose doing exploratory analyses and multi-level linear regression 

to compare the effect of state-level SBHC policies on the quality of and access to 

SBHCs within that state.  Through these methods, I hope to elucidate the following: 

What, if any, is the association between various state-level policies – 

such as waiving some/all preauthorization, requiring licensure, 

tracking performance indicators, and/or mandating adherence to state-

defined operating standards – and the accessibility (defined as the 

number of SBHCs and percent utilization) and quality of SBHC 

resources (defined as services provided), after controlling for state 

funding levels, political affiliation, and several school-level factors?   

 

The thesis will begin with a brief overview of what SBHCs are and how they were 

developed, as well as a justification for focusing on state policies instead of federal.  

Then I will discuss the data sets and comparative methods used in this thesis, before 

defining and operationalizing the levels of analysis as well as the variables in each level.  

After this, I will proceed to describe the results, including that of the multi-level 

regression.  There is a dearth of literature on how state policies might have an effect on 

SBHCs, and as such this thesis is intended as a preliminary study and it is anticipated 

that follow-up research will be required.  Because of this, a large portion of the results 

section will be dedicated to exploratory analyses designed to make explicit the 

assumptions of the limited literature, namely that state-level funding, politics, and 

policies have an effect on SBHCs.  Finally, in the conclusions I will discuss the possible 

policy implications of the results, as well as the limitations of this study.                           
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History of SBHCs, Current Funding, and State-Level Policies 

History of SBHCs 

The first two comprehensive SBHCs were founded in the early 1970’s, in Dallas, Texas 

and St. Paul, Minnesota (Schlitt & Rickett, 1995).  These and other early SBHCs were 

“initially focused on preventing teenage pregnancy and serving inner-city high school 

students with unmet health needs and inadequate health care resources (Brindis et al., 

2003).”  However this scope quickly widened to include all health services and for a 

short time SBHCs experienced exponential growth, with forty SBHCs by 1985, one-

hundred and fifty by 1989, and four hundred by 1992.   By 1994, forty-one states and the 

District of Columbia had SBHCs. (Schlitt & Rickett, 1995)   

 This rapid growth continued throughout the 90’s (Figure 1) and was aided by an equally 

robust increase in state allocation of funding.  In 1978, New York was the first to 

provide state-level funding, and by 1986 four other states (Connecticut, Massachusetts, 

Michigan, and Missouri) had followed suit (Schlitt et al., 2008).  While direct funding 

from state revenues represented the largest contribution to funding of SBHCs, states also 

redirected funds from federal programs 

such as the Title 5 Maternal and Child 

Health Block and the U.S. Department 

of Education “Drug Free Schools and 

Communities Program.”  The decision 

to redirect federal funds towards 

SBHCs occurred on the state level, and 

as such these redirected funds will be 

considered throughout this thesis (as in 

the literature) as part of the state-level 

funding. (Schlitt & Rickett, 1995) 

Direct federal funding from the Bureau 

of Primary Care and the Maternal Child 

Health Bureau did not become available 

until 1994, as the only successful part 

of President Clinton’s attempt to make 

SBHCs a more integrated part of health 

care. (Santelli et al., 1996) 

The allocation of federal funds for SBHCs was just one example of how policies were 

evolving to support SBHCs.  In 1986, the Center for Population Options (CPO) issued 

the first report looking at the effect of “state legislative proposals, budgets, and policy 

study reports” and found that thirteen state legislations had recommended “state-level 

support of SBHC.” In 1990, the Robert Wood Johnson Foundation (RWJF) launched a 

Figure 1: The number of SBHCs in the U.S.A. grew 

exponentially from 1984 to 2008. 

((SBHA), 2014) 
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$25 million 5-year initiative to help ascertain the best way for the states to support 

SBHCs, with nine states receiving grants. (Schlitt et al., 2008)  The RWJF eventually 

merged with the School-Based Health Alliance (SBHA) which continues to provide 

grant funding to some SBHCs as well as research into best practices for SBHCs. 

Current Funding and Federal Policies 

Every three years the School-Based Health Alliance 

(SBHA) sends out a comprehensive survey to all known 

SBHCs in the United States.  The results from the 2010-

2011 SBHC Census demonstrated that 53% of all SBHCs 

receive some form of federal funding, and 75% receive 

some form of state funding (Figure 2).  Given the 

percentage of SBHCs receiving funding from state and 

federal sources, it is reasonable to think that policies at the 

state and federal level have some impact on the prevalence 

and efficacy of SBHCs.   

On the federal level, there are two primary ways through which the SBHCs are 

influenced.  First, the passage of federal mandates such as “No Child Left Behind” 

(NCLB) put increased pressure on school systems’ resources, leaving school committees 

and superintendents less willing to spend money on SBHCs despite the fact that they 

have been proven to either directly or indirectly help the standards measured on NCLB.  

The second way is through federal-level health care reform, first in the early 1990’s with 

the move towards managed care organizations, and most recently under the Affordable 

Care Act (ACA).  (Richardson, 2007) 

Under the ACA, SBHCs were earmarked to receive $200 million for improvement and 

expansion of services, which is only the second time SBHCs have received federal 

funding (the first being the aforementioned funding expansion during the Clinton 

administration).  There is also talk in the literature of pursuing the ACA funding 

earmarked for Patient Centered Medical Homes (PCMH) to aid SBHCs, but this would 

likely apply to only the few SBHCs that meet the stringent requirements.  (Larson & 

Chapman, 2014)  As such, even though the ACA earmarked $200 million for SBHCs, 

there is still no sustainable source of federal funding.  This means that SBHCs are 

largely still reliant on state-funding and state-managed Medicaid for reimbursement, 

which in turn means that state policies have a much larger influence on SBHCs than do 

federal policies.  As such, state level policies will be the focus of this thesis.  However, I 

was unable to find any research as to the relative outcomes of various state policies, and 

in fact this is identified as an unanswered question in the literature.  (Schlitt et al., 2008)   

 

Figure 2: “Government grant sources 

most frequently cited by SBHCs” 

((SBHA), 2014) 
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Current Funding and State Policies   

As mentioned before, early in the history of SBHCs states began developing policies 

regarding the funding for SBHCs.  While the most important source of this funding is 

direct funding for SBHCs taken from state revenue, the states have also developed 

creative ways of redirecting federal funds towards SBHCs.  One of the most widely used 

is the allocation of Title V, the federal/state Maternal and Child Health Block grant 

money towards SBHCs.  For over 75 years, Title V has focused on improving the health 

of mothers and children through the provision of federal grants that are matched by state 

funds (for every $4 of federal money, states must provide $3).  States have control over 

how this money – over $6 billion in total annually – is spent, and some states opt to 

spend it on SBHCs. (U.S. Dept of Health and Human Services, n.d.; Van Dyck, 2010) 

As of 2011, ten states allocated Title V funding to SBHCs, with amounts ranging from 

$200 (Maine) to over $2 million (New York).  States redirect other funds as well; for 

example Louisiana redirected nearly $4.8 million of money won in a lawsuit against 

U.S. tobacco companies, a full 63% percent of its total budget for SBHCs.  In total, 75% 

of all SBHCs receive state funding as a result of these state policies. 

In addition, 71% of states bill through Medicaid ((NASBHC), 2008), which is a national 

insurance plan designed to provide health care coverage to those under the Federal 

Poverty Level who also meet a federally recognized eligibility category.1 The federal 

government pays a varied but fixed percentage of state Medicaid expenditures, and there 

is no limit on how much each state can spend or how far they expand the eligibility 

categories beyond the federally defined minimum. As such, “approximately one third of 

total Medicaid expenditures and 79 percent of all expenditures for long-term care are 

attributable to state choices rather than federal requirements.” (Iglehart, 1993; 

Rosenbaum, 2012) Under the Affordable Care Act (ACA)2, the state influence on health 

care and SBHCs has grown secondary to a Medicaid expansion that has led to health 

care coverage for an additional 15.9 million Americans (DeMichele, Bastian, Georgen, 

& Mullen, 2015). 

 

 

 

 

 

                                                           
1 Medicaid eligibility categories: household with dependent children, disabled, or age greater than sixty-five years 
2 2010 federal health care reforms 
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Past Research: Why State Policies are Thought to Have an Effect 

State Policies Affect Quality and Access to SBHCs 

Through Medicaid, direct funding, and allocation of federal funds, states have a 

disproportionate influence on the funding available to SBHCs.  However, the influence 

of the state is not limited to funding: historically the state has also had the greater role in 

health care provision and reforms. (Brindis et al., 2003)  As previously mentioned, states 

set the eligibility requirements and funding levels for Medicaid, and Medicaid has 

recently expanded under the Affordable Care Act (ACA) to now cover anyone under 

138% of the Federal Poverty Level in 28 states plus Washington D.C.  However, the 

remaining 22 states have opted not to expand Medicaid; this is an example of just how 

large of an impact states can have.  As a result of this decision, the United States now 

has a tiered medical system with 5.7 million more uninsured Americans in those states 

that opted not to expand Medicaid. (DeMichele et al., 2015)  Given that politics are 

hypothesized to also play a role in the expansion of SBHCs, it is important to note that 

the majority of the states that have opted to not expand Medicaid coverage under the 

ACA are politically Republican.  This strong influence of the state government on health 

provision has led to widespread decentralization and variability between states as to the 

quantity, quality, and accessibility of healthcare, including SBHCs.    

A 1997 policy report on “Improving Adolescent Health” also identified the causal chain 

between health care reforms and increased state responsibility for health, and variation in 

state policies resulting in variation in quality and accessibility of programs. The report 

states that “renewed national commitment to the needs of our youth” was also 

accompanied by “major welfare and health care reforms […] changing many traditional 

health and social programs” that were leading to an increased role of the state 

government.  The report cites this as a “source of concern to many experts, who fear that 

this trend will result in a dilution of leadership and an unequal fragmentation of 

standards” leading to “inequities in eligibility requirements, benefits, resources, and 

service availability.” (Brindis, Claire D. Irwin C.E. Jr, Ozere E.M., Handley, M., Knopf, 

D.K., Millstein, 1997) 

This most obvious example of the effect of this decentralization is the wide variance in 

the number of SBHCs in states, ranging from 1 in Nebraska (0.00% of schools), to 28 in 

Delaware (14.14% of schools), to 172 in California (1.84% of schools) to 224 in Florida 

(6.40%. of schools).   This variation cannot be due to funding alone; Nebraska (0.00%), 

Florida (6.40%), and California (1.84%) all have no state funding.  Furthermore, there is 

no correlation between the quality (0.1480) and accessibility (-0.0370) markers used in 

this thesis and the amount of state funding.  Similarly, Florida and Delaware both have 

high percentages, but Florida is a swing state and Delaware is Democratic. There is also 

no correlation between the markers of quality (-0.0012) and accessibility (0.0063) and 
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state politics.  Both of these facts point toward an effect of state policies other than those 

directly pertaining to funding and/or politics; examples could include regulation, 

standards, and funding allocation.   

Furthermore, as of 2008 two-thirds of SBHCs, whether or not they received state 

funding, were located within the states that had state-level funding.  As such, it is 

hypothesized that there were additional policies and infrastructure within these states 

that made them favorable to SBHCs regardless of whether the individual SBHC received 

state funding.  These policies are thought to support the necessary infrastructure for 

“monitoring, oversight, and technical assistance” that sets a standard for quality of care 

and improves sustainability.  This hypothesis is already being acted on by SBHC 

advocates even without evidence: in states without “leadership or dedicated resources 

within the state government,” establishing a core of state policies supporting SBHCs is 

high on the policy agenda.  (Schlitt et al., 2008)  Therefore, it is important for advocacy 

efforts and best practices to establish which state policies are having the greatest effect 

on the additional variance in number of SBHCs, as well as the quality and accessibility 

of these SBHCS.  As such, this thesis is designed to examine two of the major types of 

state policies pertaining to SBHCs through the analysis of the effect of four major 

policies across twenty-eight states.  

Quality and Access to SBHCs Proxied by Utilization and Services Provided 

Heretofore the focus of this thesis has primarily been on the number of SBHCs.  While 

the number of SBHCs will be looked at in the exploratory analysis, the multi-level 

regression will focus on additional measures of access to and quality of SBHCs.  This is 

because the number of SBHCs does not matter if they do not provide high quality health 

care, nor does it matter if students are unable to access the services provided.  To 

determine which, if any, state-level policies are associated with increased accessibility 

and quality of SBHCs, the outcomes need to reflect these as closely as possible.  The 

quality of SBHCs is notoriously difficult to define and measure; it is well-established in 

the literature that the exponential “growth of SBHCs… has outpaced evaluation efforts.”  

This is in large part because “most SBHC programs are comprehensive and multifaceted, 

and therefore, typically represent a challenge in terms of defining and measuring key 

outcomes.”  (Nabors, 2003)  As such, while the overall body of literature suggests that 

SBHCs have a positive effect, especially with regard to educational outcomes and 

preventative health care (Larson & Chapman, 2014; Mason-Jones et al., 2012), there is 

enough uncertainty surrounding specific outcomes that they are unsuitable to use as 

proxies for SBHC quality. 

Given these difficulties with providing standardized measures for SBHC quality, both 

Nabors (2003) and Donabedian (1980) have attempted to provide a theoretical 

framework for the evaluation of SBHCs across sites, with Nabors (2003) building on 
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Donabedian’s work.  Specifically, they suggest that SBHC program structure can be 

evaluated by “adequacy and quality of physical space, service utilization rates, 

experience and qualifications of providers, and the match between services and 

consumer needs. (Nabors, 2003)”    However, the policies of interest in this thesis are 

very unlikely to have an impact on quality of physical space or the experience and 

qualification of providers, as those two outcomes are strongly linked with availability of 

funding for salaries and infrastructural upgrades.  As such, within Nabor’s theoretical 

framework this paper will focus on “service utilization rates” as a measure of 

accessibility, and “the match between services and consumer needs” as defined by the 

availability of a variety of services as a marker of quality.   

This dual focus is supported by copious amounts of literature that call for comprehensive 

health services that are responsive to the needs of the students, as well as research into 

the factors affecting how and why students utilized health care services (Brindis et al., 

2003; Mason-Jones et al., 2012; Schlitt et al., 2008). This thesis is unique in that most 

research regarding utilization rates has looked at the effect of individual student 

characteristics; this is the first example I know of that looks at the effect of state policies 

on student utilization (Mason-Jones et al., 2012).  This is especially important from a 

policy perspective because if an association is identified it could be lead to a better 

understanding of how to maximize accessibility.  “Improving access to health care” was 

identified in report on “Improving Adolescent Health” (IAH) as the single most 

important policy objective. (Brindis et al, 1997)  

With regard to the provision of the health care services that students need, the first 

recommendations of the IAH report were to “assure the delivery of high quality 

services,” followed by “provide access to comprehensive health services” and “improve 

financial access to comprehensive health services.”  The high priority on both 

accessibility and quality of health care services serves to highlight the necessity of both 

for SBHCs to play a role in improving the health of students. (Brindis et al, 1997) 

Furthermore, ensuring that SBHCs provide high quality care in terms of accessibility and 

services provided will lead to greater acceptance from the wider health care delivery 

system, which in turn will help SBHCs to establish “a unique and sustainable niche.”  

(Santelli et al., 1996)  

Under Nabor’s theoretical framework for measuring the quality of SBHCs, I hope to use 

the services provided and the service utilization rates as proxies for quality and 

accessibility respectively in order to elucidate whether different state-level policies have 

an effect, and if so, which policies or combination thereof are most effective.    

Establishing an association would guide future research questions to establish causation, 

and could lead to more effective advocacy efforts with regard to policy implementation 

on the state level and the sustainability of SBHCs in general.  Given the strong role of 

the state government in health care provision, and that state funding and politics alone 
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cannot account for the SBHC variation between states, I hypothesize that state policies – 

such as preauthorization waivers, state licensing, state-defined operating standards, and 

tacking performance indicators – will have a significant effect on the inter-state quality 

and accessibility of SBHCs. 
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Analytical Strategy 

Comparative Design 

Both the inter-state variation in SBHCs and the hypothesis that this is secondary to 

variation in state-level policies suggest that a comparison of the various state-level 

policies could yield valuable information as to which policies are most effective for 

promoting high quality SBHCs.  Without direct comparison between the states, it will be 

difficult to ascertain which state-level policies, if any, are accounting for the inter-state 

variation.  Given that the research question necessitates a comparative analysis of the 

policies as they vary between states, several different methodologies were considered, 

including regression analysis, case studies, and interrupted time series.3  However, given 

the preliminary nature of this study, and the fact that we do not currently know which 

types of policies are accounting for the majority of the inter-state variation, regression 

analysis was determined to be the best method given its ability to look at a large number 

of states and policies while accounting for other important variables such as funding.  

Regression analysis is particularly suited for this analysis given the explorative nature of 

the study.  As demonstrated in the literature review, the effect of state-level policies on 

SBHCs is an un-researched area.  While state policies are hypothesized to have an effect 

based on the unexplained inter-state variation described above, advocates for SBHCs do 

not know if state policies are actually responsible for this variation.  As such, comparing 

a large number of states affords the best chance of finding a pattern between state level 

policies and the quality and accessibility of SBHCs.  Ideally, considering all fifty states 

plus the District of Columbia would provide the best chance to find patterns.  However, 

secondary to missing variables in the data sets (described below), only twenty-eight 

states were included in the final analysis.  Still, this affords a greater opportunity than 

alternative methods to ascertain whether policies can explain inter-state variation. 

 

 

 

                                                           
3 In future studies, other comparative research methods will be of greater utility.  For example, regardless of the outcome of this 

regression, a case study will most likely be the next step for this research.  If an association is found between any of the policies 

analyzed in this thesis and the quality and accessibility of SBHCs, a case study could help establish causation and mechanism.  Or 

alternatively, if no policies are identified in this preliminary study, a case study of the states in which the vast majority of SBHCS not 

receiving state-funding are found could help elucidate what supporting policies and infrastructure are available in these states to 

facilitate the success of SBHCs.  Finally, after the preliminary efforts of this study and any future case studies, interrupted time-series 

analyses could be useful to advocacy efforts by demonstrating the extent of the effect of the implementation of a policy known to 

positively affect SBHCs.   
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Data 

A specific type of regression called “multi-level linear regression” is required for this 

analysis given the fact that two levels of variables are being considered: state and SBHC.  

At the state level, policies serve as independent variables.  At the SBHC level, quality 

and accessibility are the dependent variables.   On both levels, controls will be examined 

to account for predicted external influences.  Given the two-level nature of the variables, 

the necessary data could not be obtained from any single data sets.  As such, the data 

utilized in this study was taken from three separate data sets and compiled into one 

comprehensive dataset for analysis by multi-level linear regression.  Because only 

existing and de-identified data sets were used, there are no ethical issues to be reported. 

The thesis was further approved by the Departmental Research and Ethics Committee as 

meeting “appropriate ethical standards.”    

The state level variables – including policies, number of SBHCs, and state funding 

amounts – were taken from the School-Based Health Alliance’s (SBHA) 2011-2012 

State Policy Survey.  This survey is voluntary and completed by the “person most 

knowledgeable about state-level policies and programs as related to SBHCs.”  The only 

state level variable that could not be obtained from the SBHA State Policy Survey was 

the political affiliation of each state.  To obtain this data, the Gallup Poll data set 

regarding party affiliation was utilized.  The poll was conducted via telephone interviews 

over a period of twelve months, with a random sample of 177,034 adults over the age of 

18 living in all fifty states including Washington D.C.  The 2014 version of this poll was 

used given that the data was reported to have been stable since 2011 (Jones, 2015), the 

year that the other data sets were obtained. 

All SBHC-level variables, both dependent and controls, were obtained from the SBHA’s 

School Census.  The SBHC-level dependent variables taken from the School Census 

were utilization rates of and services provided at the SBHC.  The SBHC-level controls 

taken from the School Census were number of students at the school, whether or not the 

school had Title 1 status, and whether or not the school was located in an urban 

environment. The School Census is a voluntary survey conducted every three years, with 

2011-2012 being the most recent completed census; as such, for comparison purposes 

the 2011-2012 State Policy Survey was also used.  Analyzing somewhat older data sets 

will still provide valid results given the relative stability of types of state policies even as 

funding and number of SBHCs continue to grow. (Schlitt et al., 2008; Schlitt & Rickett, 

1995) 

As mentioned above, each data set had missing data with the greatest limitation being 

posed by missing data from the 2011 State Policy Survey.  While the survey was 

completed by all 50 states plus Puerto Rico and Washington D.C, only 27 states plus 
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Washington D.C. (total = 28) had complete data for the policies chosen for analysis.  

The states that were missing variables were more often Republican.  

While twenty-eight does represent a relatively small level 2 sample, there is very little 

that could be done about this given that it would still be small even if all fifty-two could 

have been included.  In general, the rule of thumb is that thirty units need to be included 

at level 2 (the states), though this usually pertains to models with large number of level 2 

groups with only a few level one units per group.  At 28 states, the sample is close to the 

rule of thumb and well above acceptable number 20, and there is the additional benefit 

of a large number level on units in most of the groups. (Bell et al 2010) A recent paper 

found that a minimum of twenty-five level 2 groups were necessary for linear regression 

if there were hundreds of level 1 units (Bryan & Jenkins, 2015); given that this describes 

the models in this paper, the number of states (28) is adequate. As such, the results from 

the multilevel linear regression are valid; however, the significant effects noted in the 

results would have likely been more robust in a larger sample, and insignificant effects 

might also have become significant had a larger sample been possible. 

Missing data was much less of a problem with the School Census Survey (Table 1).  In 

2011-2012, a total of 1381 SBHCs filled out the School Census Survey, of these 274 

were removed because their state was not included.  A further 113 were excluded from 

analysis because they were missing significant amounts of variables.  The SBHCs that 

were excluded due to missing data do not show any pattern.  Of the remaining 994 

SBHCs, 53 observations (5.33%) about service utilization and 46 observations (4.63%) 

about the number of students at each school were missing.   

Table 1: A Description of the state and SBHC level variables excluded from 

analysis.  46.15% of states and 8.18% of SBHCs were excluded due to 

missing data.  A further 19.84% of SBHCs were excluded because the state 

in which they resided had been excluded. 

Reason 

Excluded 

Variable Type Number 

Excluded 

Sample 

Excluded 

Missing 

Variables 

States 24 46.15% 

SBHCs 113 8.18% 

Associated State 

Not Included 

SBHCs 274 19.84% 

 

Dependent Variables 

Three dependent variables will be analyzed, two on the SBHC level and one on the state 

level.  While the focus will primarily be on the two dependent variables on the SBHC 

level, the percent of schools with SBHCs will also be analyzed as the first dependent 

variable given the exploratory nature of this thesis.  The percent of schools with SBHCs 
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was calculated using the number of SBHCs provided in the SBHA State Policy Survey, 

divided by the number of schools listed in the Common Core Data provided by the 

National Center for Education Statistics for 2004-2005.4  The calculated percent of 

schools with SBHCs will be analyzed against state funding and political affiliation as 

part of an exploratory analysis leading up to the multi-level regression. 

The two dependent variables on the SBHC level are based on Nabor’s theoretical 

framework regarding quality and accessibility of SBHCs.  Specifically, the analysis 

focuses on two components of Nabor’s theoretical framework: “service utilization rates” 

and “the match between services and consumer needs.”  To measure service utilization, 

the amount of students registered with the SBHC will be utilized as this represents the 

maximum number of students who have used or will use the services provided by the 

SBHC.  This was calculated as a percent of the total number of students within the 

school.  In many cases the percent exceeded 100% since SBHCs sometimes serve 

populations in addition to students in the school, such as parents, other students, or the 

wider community (Santelli et al., 1996).  Fifty-three values (5.33%) were missing, and 

an additional three values were excluded since they were listed as having only one 

student in the school.   

To measure “the match between services and consumer needs,” it was assumed that a 

wider variety of services provided would better be able to match the health needs of the 

students (the consumers).  As such, this dependent variable was operationalized as the 

number of services provided by the SBHCs.  The general categories of services provided 

include primary care, vaccinations, mental health, reproductive health, dental health, and 

vision services.  Given the controversial nature of reproductive health and a separate 

spate of state-level policies pertaining specifically to the provision of reproductive health 

services, this category of services was excluded from the analysis.  For the remaining 

five categories, if a SBHC provided any service within that category they were counted 

as providing that category of service.  The number of categories provided was additive, 

with values ranging from one to five, therefore creating a continuous variable.5   

                                                           
4 While data comes this from a different year than the other data sets, it is the most recent census of schools available 

and the number of schools is likely to be relatively stable.   
5 For example, if a SBHC provided depression screening, sports physicals, and the influenza vaccine, then they were 

coded as a three because they provided mental health services, primary care, and vaccines.  If they had provided more 

than one type of service that fell under the category of mental health, they would still be coded as a three. 
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A total of 994 SBHCs in twenty-eight states were included in the analysis, with an 

average of 52.571 (+/- 9.822) SBHCs in each state (Table 2), which when divided by the 

number of schools in each state means that 3.298 (+/- 3.300) percent of schools have 

SBHCs.  Each of these SBHCs had 109.53% (+/- 380.76) enrollment on average, likely 

indicating that some SBHCs serve a population that includes the surrounding community 

in addition to the school population.  However, the median is 75% which would suggest 

that the majority of schools are not achieving 100% enrollment.  The opposite is true 

with services, with a majority of schools achieving full services, and only a few bringing 

the mean down to 4.513 (+/- 0.820). 

Independent Variables 

The independent variables in this thesis will be four different state policies.  State 

policies are chosen given the previously discussed influence of the state on SBHCs and 

the hypothesis that state policies account for inter-state variation that cannot be 

explained by state funding and/or politics.  In general, state policies can be grouped into 

three categories: policies affecting funding allocation, accountability, and non-financial 

support for SBHCs (i.e., technical assistance).  Given the limitations of a master’s thesis, 

this paper will only focus on policies affecting funding allocation and accountability, as 

they are hypothesized to be the most important.  One funding allocation policy and three 

accountability policies will be evaluated (Figure 3).  Each policy was coded as a dummy 

(binary) variable, with one meaning the state had the policy and zero meaning that it did 

not.   

Table 2: Descriptive statistics for the dependent variables, including both state level 

(grey) and SBHC level (white) dependent variables.  

Continuous Variables Median Mean Standard 

Deviation 

Minimum Maximum 

Number of SBHCs  

per State 

42.6 52.571 9.822 1 231 

Percent of Schools with 

SBHCs per State 

 

2.405 3.298 3.300 0 14.14 

Service Utilization 
(% Students Registered  

with SBHC out of total number 

of students at the school) 

 

75.0 109.53 380.76 0 84441 

Services Provided 
(continuous variable, with five 

being maximum categories of 

services provided) 

 

5 4.513 0.820 0 6 

1While 8444% looks like an error, it’s not; after seeing that value, I enquired as to the setting of that SBHC and found 

that it and another SBHC serve all Medicaid patients within that town.  Since the value is calculated as the number of 

patients registered at the clinic divided by the number of students at the school, the resultant number is very large.  
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To look at funding allocation, the specific policy that will be examined is whether or not 

states allow preauthorization waivers for some or all services.6 Preauthorization impacts 

how well SBHCs can access Medicaid funds.  Waiving some or all preauthorization is 

logical given that SBHCs largely serve as primary care facilities, and is also 

hypothesized to allow SBHCs to bill for more services and therefore provide those 

services.  Similarly, it is hypothesized that waiving preauthorization would attract more 

students given the increased ability of the SBHC to serve as their primary care provider.   

The second category of policies to analyze was accountability, “one of the golden 

concepts that no one can be against” (Mattei, Christensen, & Pilaar, 2015).  The 

accountability policies were whether or not the state 1) licenses or credentials SBHCs, 2) 

requires SBHCs to adhere to state-defined operating standards, and/or 3) tracks 

performance indicators such a diabetes care, HIV screening, immunizations, etc.  Each 

of these policies was hypothesized to facilitate the SBHCs adhering to a certain 

expectation of quality which would increase confidence in the SBHCs within the 

community and therefore generate higher registration rates.  Similarly, these 

requirements could incentivize or require the provision of more services.  

                                                           
6 Preauthorization is “a decision by your health insurer or plan that a health care service, treatment plan, prescription 

drug or durable medical equipment is medically necessary.” States determine the extent of preauthorization (Fischer et 

al., 2008), and in this context, SBHCs are often treated as a “health care service” supplementary to their normal 

primary care and therefore must obtain preauthorization to even treat students.   
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Of the 28 states, twelve required some type of licensing or accreditation, nineteen 

tracked performance indicators, sixteen held SBHCs to state-defined operating 

standards, and eight provided waivers for some or all preauthorization requirements 

(Table 3).  A high correlation (0.6191) between state funding of SBHCs and policies 

requiring some type of licensing or accreditation precluded the need for further analysis 

of that policy; as such it was excluded from the multi-level linear regressions (Appendix 

A).7  In order to test for any cumulative effect of the policies, the total number of 

policies (excluding the tracking of policy indicators) in each state was operationalized as 

a continuous variable ranging from 0-3.8   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                           
7 The only other strong correlation was between the policies for operating standards and performance indicators 

(0.6679), but both were included in the analyses given that they were never both present in the same model.  No other 

correlations >0.5 were found between policies and variables, within policies, or within variables.   
8 For example, Alabama was assigned a value of zero given that they have no policies, while Connecticut had a value 

of two given that they license their SBHCs and allow preauthorization waivers for some/all services. 
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Controls 

In addition to the dependent and independent variables just described, several state and 

school-level controls will be included in the multilevel regression analysis.  On the state-

level, these will include the aforementioned funding amounts, as well as whether the 

state can be classified as Democratic or not (Republican or swing state).  Funding is 

expected to have a positive correlation with the quality and availability of SBHCs, but 

politics is not expected to have a significant effect once the provision of reproductive 

health services are excluded from the analysis.  However, it is necessary to include 

political affiliation to account for any associated factors not accounted for given the 

strong effect of partisan politics on state policies in the United States. 

On the school level, the controls will include number of students in the school, whether 

the school is located in an urban area, and whether the school is classified as Title 1.  

Title 1 schools are those “with high percentages of children from low-income families.” 

(U.S. Department of Eduation, 2014)  Title 1 status was included in the analysis given 

that SBHCs have been found to have increased services in wealthier communities.  

Urban setting was included in the analysis given that SBHCs have decreased services 

when other service providers were nearby, a situation which is more likely to occur in 

urban environments. (Billy et al., 2000)  Furthermore, SBHCs are most commonly 

located in the extremes and are less common in middle-class and suburban areas; this 

increases the evidence that population density and socioeconomic status of the 

communities are having an impact on SBHCs and as such should be included in the 

hierarchical linear regression analysis.  Both urban setting and Title 1 status were coded 

as dummy (binary) variables, with SBHCs in an urban setting and Title 1 schools being 

coded as one for each variable that they had.  In total, 65.62% of SBHCs were coded as 

being within Title 1 schools, and 27.57% of SBHCs were coded as being in schools in an 

urban setting (Table 4).  

 

Table 4: School Characteristics that serve as SBHC level controls.  

Continuous 

Variables 

Median Mean Standard 

Deviation 

Minimum Maximum 

Number of Students 

(100’s) 

7.620 9.920 8.847 0.05 99.99 

School Type Percent of SBHCs 

Suburban 17.10 

Rural 55.33 

Urban 27.57 

Title 1 65.62 
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The number of students in the school was coded as a continuous variable.  Number of 

students was included in the analysis given that it was hypothesized that it would be 

more difficult for SBHCs to enroll a larger percent of their student population due to a 

larger requirement for outreach. Similarly, the number of students could have an impact 

on the number of services provided, as SBHCs have been shown to provide more 

services if more services are required by their student population, and a larger population 

means more diverse health needs. (Billy et al., 2000) The SBHCs were on schools that 

had a mean of 9.920 (+/- 8.847) hundred students and a median of 7.620 hundred 

students.  The lower median is secondary to several outlying schools with extremely 

large student populations. 

On the state level the controls were the amount of state funding provided and whether 

the state was Democratic or not (Republican or mixed).  State politics was coded as a 

dummy (binary) variable with states that were democratic coded as one and all others as 

zero.  Fourteen states were coded as Democratic (Table 5).  The absolute dollar amount 

of funding was used, as opposed to a percent of state budget, because SBHCs are of 

interest in this thesis and the absolute value is what the SBHCs would be able to directly 

utilize.  On average, $3.2003 million (+/- $5.2590) was provided by each state for 

SBHCs.  However, the median was $1.1161 million secondary to ten states providing no 

funding. For the purpose of the cross-tabulation, state funding was coded into four 

continuous categories of no funding, minimal funding (<1 million), medium funding (1-

5 million), and well-funded (>5 million).   Six states were well-funded, nine states had 

medium funding, three states had minimal funding, and ten states had no funding at all. 

 

 

 

 

 

Table 5: State Characteristics as serve as state level controls. 

Political Affiliation Number of States Funding Level Number of States 

Swing 8 None 10 

Republican 6 < 1 million 3 

Democratic 14 1 – 5 million 9 

 >5 million 6 

Continuous 

Variables 

Median Mean Standard 

Deviation 

Minimum Maximum 

Millions of 

Funding ($)  

1.1161 3.2003 5.2590 0 21.7651 
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Methods 

There will be four parts to the proposed analysis using the variables described above.  

Each of the parts of the analysis will be conducted on the data as described above using 

STATA 12. 

1) Exploratory Two-Way Scatterplot – SBHCs vs. Funding: To explore the effect of 

funding on the amount of SBHCs, a simple two-way scatterplot comparing the 

percentage of schools with a SBHC to the funding available was run using  

STATA9 

 

2) Exploratory Cross Tabulation: To explore the effect of politics on the amount of 

SBHCs, a cross tabulation was done by hand comparing the percent of SBHCs 

across categories of state funding and political affiliation.  The categories 

described above were used for state funding, and for political affiliations the 

states were classified as either Republican, Democratic, or swing (less than a 5% 

preference for either party).  Percent of schools with SBHCs was calculated as 

noted above. 

 

3) Exploratory Two-Way Scatterplot – SBHCs vs. State Policies: To explore the 

effect of the selected state polices on the amount of SBHCs, a simple two-way 

scatterplot comparing the percentage of schools with a SBHC to the amount of 

policies within each state was run using STATA.10  The number of state policies 

within each state varied from zero to three, since three policies were selected for 

inclusion in analysis.  

 

4) Two-level Linear Regression – Core Analysis: Finally, a two-level linear 

regression controlling for a variety of state and school level factors will be 

completed to analyze the effect of four state-level policies on the services 

provided and the service utilization rates as proxies for quality and accessibility 

of SBHCs under Nabor’s theoretical framework. 

 

To do this, first I made sure that the data had a normal distribution and therefore 

fit the assumptions necessary for linear regression. Once that was established, I 

made sure that two-level linear regression was required (as opposed to simple 

linear regression) by calculating the intraclass coefficients (ICC) for the two 

major dependent variables, service utilization and services provided. (Appendix 

B).  The ICC measures the amount of variation of these variables between 

                                                           
9 STATA command “graph twoway (lfit psbhcs nfundmil) (scatter psbhcs nfundmil, mlabel (state)), ytitle(Percent of Schools with 

SBHCs) xtitle(Millions of State Funding).” 
10 STATA command “graph twoway (lfit psbhcs gpolicy) (scatter psbhcs gpolicy, mlabel (state)), ytitle(Percent of Schools with 

SBHCs) xtitle(Cumulative Policies).”   
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SBHCs that can be accounted for by differences between the states (Albright & 

Marinova, 2010; Steenbergen, 2012).  The ICC for services provided was found 

to be 0.20658, thereby indicating that 20.658% of total variance of services can 

be accounted for by differences between states.  This is strong evidence for the 

need for a multilevel hierarchical model.  However, the ICC for percent 

utilization was found to be 0.009.  Even though an ICC as small as 0.05 can 

invalidate results when multilevel modelling is not used (Hayes, 2006), service 

utilization is well below this threshold and therefore cannot be analyzed with 

multilevel modelling. As such, it was excluded from the two-level linear 

regression models.   

 

Having established the need for a multi-level linear regression to analyze the 

dependent variable of services provided, STATA was used to test four models for 

the effect of state policies on services provided within SBHCs: one for each of 

the state policies as well as a fourth for the effect of the state policies combined.  

State funding and political affiliation were included as state level controls; the 

number of students in the school, whether the school was in an urban setting,  

and whether the school was classified as Title 1 were included as SBHC level 

controls.  For each of the models, the variance explained by the state policies 

combined with the controls was calculated.  In this way, the total variance 

explained could be compared across models to assess for an effect from the state 

policies individually and cumulatively. 
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Results and Discussion 

Descriptive Analyses: 

Twenty-eight American states were included in the following analyses (Table 6).  They 

were evenly distributed geographically across the United States, and exactly half of the 

states included were poorer than average (as defined by having more than 15.4% of their 

population living below federal poverty levels).  There were a minority of states (10) 

with population densities less than the federal average and a majority of Democratic 

states (14).      

Exploratory Two-Way Scatterplot of Amount of SBHCs vs. State Funding: 

The two-way scatterplot in Figure 4 demonstrates the effect of state funding on the 

percent of schools with SBHCs.   There is a small positive correlation (0.3736) thereby 

likely indicating that state funding has some positive impact on the percent of schools 

with SBHCs.  However, it is a small correlation secondary to a loose association with 

many outliers; this could indicate that other factors are at play such as state-level policies 

and/or state political affiliation. 

 

  

 
 

Figure 4: Two-way scatter plot indicating a loose but positive correlation 

between state funding (millions) and the number of schools with SBHCs 

(percent). 
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 Exploratory Cross Tabulation  

Given the results of the two-way scatterplot, a cross-tabulation (Table 7) was done to 

explore 1) the association between political affiliation and funding and 2) to build on the 

results of the two-way scatterplot and look at the association between funding and the 

number of schools with SBHCs within the context of political affiliation.  The cross-

tabulation further demonstrates the effect of state funding seen in the two-way 

scatterplot, with each increase in funding category resulting in a corresponding increase 

in the percent of schools with SBHCs: states without funding have an average of 1.61% 

of schools with SBHCs, states with minimal funding have 2.28%, states with medium 

funding have 2.88%, and well-funded states have 8.36%.  This supports the positive 

correlation demonstrated in the exploratory linear regression, and would further suggest 

that increased funding has a direct and positive relationship with the percent of schools 

with SBHCs.  

 

Specific to the cross-tabulation is the effect it demonstrates of political affiliation on 

SBHCs.  Republican states overall have the smallest amount of schools with SBHCs, 

with only 0.59%.  Swing states and Democratic states have similar numbers, with 3.19 

and 4.52% respectively.  When political affiliation is taken into account over each 

funding category, the trend holds with Republican states having a smaller percentage of 

schools with SBHC across all funding categories (excluding well-funded for which there 

was no representative Republican state).  Interestingly, Democratic and Swing states 

have very similar numbers until the category of well-funded is reached.  For the first 

three categories swing states have an average of 2.01 and democratic states have an 

average of 2.73 (difference = 0.72); after the well-funded category is added in the swing 

states have an average of 3.19 and democratic states have an average of 4.52 (difference 

Table 7: Cross-tabulation of political affiliation against funding category  

on the percent of schools with SBHCs within each state 

 Republican Swing Democratic  

No Funding 0.32 
(AK, AL, NE, OK) 

3.37 
(MN, OH, WV) 

1.59 
(PA, CA, RI, WA) 

1.61 

Minimal Funding 1.62 
(IN) 

1.10 
(TX) 

4.12 
(ME) 

2.28 

Medium Funding 0.62 
(AR) 

2.84 
(CO, DC, NC) 

3.36 
(IL, MA, MD, MI, OR) 

2.88 

Well-Funded  5.76 
(LA) 

9.01 
(CT, DE, NM, NY) 

8.36 

Averages 

 

0.59 3.19 4.52  

Averages without 

Well-Funded States 

0.59 2.01 2.73  
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= 1.33).  This would suggest that in addition to state funding and political affiliation, 

there is something about Democratic states that enable SBHCs to respond especially 

well to very high funding levels (>$5 million).  This could represent supportive state 

policies as hypothesized in this thesis.   

 

Exploratory Two Way Scatter-Plot of Amount of SBHCs vs. State Policies 

The exploratory results demonstrate that while state funding and political affiliation 

account for a significant amount of the inter-state variation in the percent of schools with 

SBHCs, there is evidence of other state-level factors at play.  Given this evidence, it is 

possible that state policies are accounting for some or all of this effect.  To support or 

reject this hypothesis, a two-way scatter plot was constructed comparing the percent of 

schools with SBHCs to the number of the selected policies present within each state.  

Figure 5 demonstrates the result, with a positive correlation (0.5155) between the 

number of schools with SBHCs and the amount of policies within each state.   

 

 

 

 

 

Figure 5: Two-way scatter plot indicating a loose but positive correlation between 

the number of state policies and the number of schools with SBHCs (percent). 
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Core Multivariate Analyses 

The exploratory results suggest that there is an effect other than state funding and 

political affiliation that accounts for the percent of schools with SBHCs, and that this 

effect is in part related to the amount of the selected policies present within each state.  

However, the percent of schools with SBHCs is only one component of the success of 

SBHCs; they must also be of high quality, represented in this thesis by the number of 

categories of services provided.  As such, a two-level linear regression analysis of the 

effect of the state policies on the amount of categories of services was conducted.  These 

core results are presented in Table 8 as four separate models.    

Two of the school level variables are significant across the models: 1) whether the 

school is located in an urban environment and 2) the number of students at the school.  

For the first, there is a significant positive correlation with 0.36 more services being 

provided in SBHCs in urban areas compared to SBHCs in suburban and rural areas.   For 

the second, there is a small significant negative correlation, with every hundred increase 

in students a -0.0063 decrease in the number of categories of services provided. Both of 

these results are surprising given that prior literature led to the hypotheses that larger 

schools (as indicated by number of students) would have more services and that more 

urban areas would have fewer services. (Billy et al., 2000) 

Of the state level variables, neither politics nor funding had a significant effect on the 

average number of services provided in SBHCs.  This is somewhat surprising since one 

would expect that increased services require increased resources and infrastructure. It is 

possible that while funding is necessary to start and maintain a SBHC, the additional 

amount of funding necessary to provide further services is not significant.  With regard 

to political affiliation, while exploratory analyses demonstrated a role in the percent of 

schools with SBHCs, it was not hypothesized to have a separate impact on the amount of 

services available.  This is supported by the multi-level regression; still given the strong 

influence of American politics on policies, it was important to control for politics in an 

effort to try and separate the effect of the policies being examined. 
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With regard to the policies of interest, none of them demonstrated a significant effect on 

the number of services provided.  However, the state policy requiring that performance 

indicators are tracked does have a nearly significant value of p=0.054.  Similarly, the 

model containing the policy requiring the tracking of performance indicators (Model 2) 

explains the most inter-state variance (20.23%).  While this is promising and should be 

subject to future analysis, overall there is no significant effect on the amount of 

categories of services available for any of the three policies examined, nor is there any 

significant effect when the policies are combined as a cumulative variable.   These 

results held even when only states without funding, or only states with greater than one 

million of funding, were analyzed (Appendix C).  Possible explanations are that that 

while the selected policies have an effect on the percent of schools with SBHCs (as 

evidenced by the positive correlation demonstrated in the exploratory analyses), other 

policies or factors have an effect on the quality of SBHCs.  Alternatively, the categories 

of services may not have been an adequate marker of the quality of SBHCs.  
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Conclusion 

This thesis aims to establish whether or not different state-level policies have an effect 

on the number of SBHCs as well as the quality and accessibility of SBHCs as measured 

by the services provided by SBHCs and the amount of students using those services 

(percent enrolled).  Exploratory analyses demonstrated that, as expected, state funding 

and political affiliation had a positive correlation with the number of schools with 

SBHCs.  However, these exploratory analyses also demonstrated that other factors had 

an effect on the number of schools with SBHCs.  Given that the three state-level policies 

had a positive linear correlation with the number of SBHCs it is possible that these other 

factors could be state-level policies.   However, when the policies were analyzed against 

services provided in a multilevel linear regression, the main empirical finding was that 

the policies do not play a role in determining the categories of services available within 

SBHCs, nor do they explain any of the state-level variation in services available.   

Limitations to this study are primarily the small sample size, missing data, and the lack 

of empirically tested markers of SBHC quality.  For future research, it is crucial the 

Nabor’s framework is built upon and solid markers of SBHC quality and accessibility 

are created and tested; in retrospect it was likely beyond the scope of this thesis to 

attempt to create such a variable, and is likely a large contributor as to why no 

significant effect of the policies was observed in the two-level linear regression.  In 

addition, the missing data severely cut the number of states suitable for analysis, 

restricting the study to only twenty-eight states and therefore the limiting the ability of 

the analysis to detect small effects.  The combination of these three limitations makes it 

difficult to draw any significant conclusions from the multi-level linear regression. 

However, the results of the exploratory studies have provided confirmation of what is 

assumed in the literature on SBHCs but never explicitly explored, namely that politics 

and funding have an effect on the amount of SBHCs.  In future studies it would be useful 

to run the exploratory studies on the full fifty-two states to see if these results hold 

within this larger sample.  If they did, an interesting case study could focus on the 

differences between medium-funded Democratic states (ideally Massachusetts) and 

well-funded Democratic states (ideally New Mexico and Delaware), given that the 

average percent of schools with SBHCs jumps from 3.36% to 9.01% across these 

categories, a shift not seen in swing  or Republican states across the same categories.   

Given the limitation to this study and the fact that the chosen policies did not 

demonstrate any effect on the SBHC-level markers of quality and accessibility, it is 

difficult to comment on future policy directions without further research.  The relatively 

strong correlation found between the state policies and the amount of SBHCs does 

indicate an association, but it is impossible to say which direction is causal: are states 

developing policies for SBHCs because they have more SBHCs, or do these states have 
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more SBHCs because of these policies?   Furthermore, it is also possible that other 

factors beyond funding, politics, and the three policies examined have an effect on the 

amount of SBHCs.  As such, the most likely next step should be a case study examining 

the policies in states with high percentage of schools with SBHCs but no state funding 

and similar state politics.  Ideal states for this case analysis would be West Virginia with 

8.51% of its schools having SBHCs, Florida with 6.4%, and Colorado with 3.22% all 

three of which are swing states with no state funding for SBHCs. Such a case study 

could achieve what this thesis could not and elucidate what supporting policies and 

infrastructure are available in these states to facilitate the success of SBHCs in the 

absence of state funding and variations in politics.      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



-37- 
 

Works Cited 

Albright, J. & Marinova, D.M., 2010. Estimating Multilevel Models using SPSS , Stata, 

SAS, and R. Indiana University, pp.1–35. Available at: 

http://www.iub.edu/~statmath/stat/all/hlm/hlm.pdf. 

Anon, 2015. US Census Bureau: State and County QuickFacts. Available at: 

http://quickfacts.census.gov/qfd/states/10000.html [Accessed February 17, 2015]. 

Bell, Bethany A., Morgan, Grant B., Kromrey, Jeffrey D., Ferron, J.M., 2010. The 

Impact of Small Cluster Size on Multilevel Models: A Monte Carlo Examination of 

Two-Level Models with Binary and Continuous Predictors. JSM, pp.4057–4067.  

Billy, J.O. et al., 2000. Contextual influences on school provision of health services. The 

Journal of adolescent health : official publication of the Society for Adolescent 

Medicine, 27(1), pp.12–24.  

Brindis, C.D. et al., 2003. School-based health centers: Accessibility and accountability. 

Journal of Adolescent Health, 32, pp.98–107. 

Brindis, Claire D. Irwin C.E. Jr, Ozere E.M., Handley, M., Knopf, D.K., Millstein, S.G., 

1997. Improving Adolescent Health: An Analysis and Synthesis of Health Policy 

Recommendations. San Francisco: University of California, San Francisco, pp.1–

40.  

Bryan, M.L. & Jenkins, S.P., 2015. Multilevel Modelling of Country Effects: A 

Cautionary Tale. European Sociological Review, pp.1–20.  

DeMichele, T. et al., 2015. ObamaCare Facts: Affordable Care Act, Health Insurance 

Marketplace. ObamaCare Facts. Available at: http://obamacarefacts.com/ 

[Accessed August 10, 2015]. 

Van Dyck, P.C., 2010. Celebrating 75 years of title v (maternal and child Health ) and 

re-exploring our roots. Maternal and Child Health Journal, 14, pp.817–821. 

Fischer, M. a. et al., 2008. Prior authorization for biologic disease-modifying 

antirheumatic drugs: A description of US medicaid programs. Arthritis Care and 

Research, 59(11), pp.1611–1617. 

Hayes, A.F., 2006. A primer on multilevel modeling. Human Communication Research, 

32(4), pp.385–410. 

Iglehart, J.K., 1993. Health Policy Report: The American Health Care System - 

Medicaid. New England, 328(12), pp.896–900. 



-38- 
 

Jones, J.M., 2015. Massachusetts, Maryland Most Democratic States. Gallup Poll. 

Available at: http://www.gallup.com/poll/181475/massachusetts-maryland-

democratic-

states.aspx?utm_source=Politics&utm_medium=newsfeed&utm_campaign=tiles 

[Accessed August 12, 2015]. 

Larson, S. a & Chapman, S. a, 2014. Patient-centered medical home model: do school-

based health centers fit the model? Policy, politics & nursing practice, 14(3-4), 

pp.163–74.  

Lear, J., Barnwell, E. & Behrens, D., 2008. Health-care reform and school-based health 

care. Public Health Reports, 123(6), pp.704–708. 

Mason-Jones, A.J. et al., 2012. A systematic review of the role of school-based 

healthcare in adolescent sexual, reproductive, and mental health. Systematic 

Reviews, 1(1), p.49. Available at: Systematic Reviews. 

Mattei, P., Christensen, T. & Pilaar, J., 2015. Conflicting Accountabilities in the 2012 

Health Care Reforms in England. International Journal of Public Administration, 

(March), pp.1–12.  

(NASBHC), N.A.S.B.H.C., 2008. SCHOOL-BASED HEALTH CENTERS : National 

Census School Year 2007-2008. , pp.1–8. 

Nabors, L.A., 2003. Evaluation in school-based health centers. Psychology in the 

Schools, 40(3), pp.309–320.  

Richardson, J.W., 2007. Building bridges between school-based health clinics and 

schools. The Journal of school health, 77(7), pp.337–43.  

Rosenbaum, S., 2012. Health Policy Report: Medicaid. New England Journal of 

Medicine, 346(8), pp.635–640. 

Santelli, J. et al., 1996. School health centers and primary care for adolescents: a review 

of the literature. The Journal of adolescent health : official publication of the 

Society for Adolescent Medicine, 18(96), pp.357–366. 

(SBHA), S.B.H.A., 2014. School Based Health Care State Policy Survey: Executive 

Summary. 

Schlitt, J., Juszczak, L. & Eichner, N., 2008. Current status of state policies that support 

school-based health centers. Public Health Reports, 123(December), pp.731–738.  

Schlitt, J. & Rickett, K., 1995. State initiatives to support school-based health centers: a 

national survey. Journal of Adolescent …, (95), pp.68–76.  



-39- 
 

Steenbergen, M.R., 2012. Hierarchical linear models for electoral research. University of 

Zurich, pp.1–13. 

U.S. Census Bureau, Census Regions and Division of the United States. North. 

U.S. Department of Eduation, (E.D.), 2014. Title I, Part A Program. Available at: 

http://www2.ed.gov/programs/titleiparta/index.html [Accessed August 12, 2015]. 

U.S. Department of Health and Human Services, HRSA, School-Based Health Centers. 

Available at: http://www.hrsa.gov/ourstories/schoolhealthcenters/ [Accessed 

November 12, 2014]. 

U.S. Dept of Health and Human Services, HRSA, Title V Maternal and Child Health 

Services Block Grant Program. Available at: 

http://mchb.hrsa.gov/programs/titlevgrants/ [Accessed August 10, 2015]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



-40- 
 

Appendix A: Correlations for all Variables 

The correlations between all independent, dependent, and control variables were 

calculated.  Only two correlations were greater than 0.50.  The first one was a correlation 

of 0.6191 between the state policy requiring that SBHCs be licensed or accredited and 

state funding levels.  Given the high correlation, they could not both be included in the 

regression models.  As such, the state license policy was excluded from analysis.  The 

second high correlation was a correlation of 0.6679 between the policy requiring 

operating standards and the policy requiring performance indicators to be tracked.  Both 

of these policies were included in analysis but were never used in the same regression. 
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Appendix B: Calculating Intra-Class Correlation  

The intra-class correlation (p) for the DeNova regressions for the dependent variables 

was calculated to determine whether multi-level modelling was necessary.  The variance 

due to the state level (tau) and the variance due to the SBHC level (sigma squared) were 

calculated in STATA, and the results used in the equation to give the percent of variance 

due to the state level (p). 
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Appendix C: Further Analysis via a Two-level Linear Regression Stratified by Funding 

To further confirm the results obtained in the core analysis, STATA was used to test two 

more multi-level regression models.  Both models look at the effect of state policies on 

services provided within SBHCs, but one looks at it only for states with no funding, and 

the other looks at it for states with greater than $1 million in funding.   For both models, 

the number of students in the school, whether the school was in an urban setting, and 

whether the school was classified as Title 1 were included as SBHC level controls; 

political affiliation was included as a state level control.  For each model the variance 

explained by the state policies combined with the controls was calculated and compared 

directly with the variance explained by the controls only.  In this way, the variance due 

to the cumulative effect of the policies could be assessed. 

 

 

The results for these two models are shown below in the Appendix C Table.  In further 

confirmation of the core analysis described within the main text of this thesis, whether 

there is no state funding or large levels (> $1 million) of funding, there is no significant 

effect for the state policies combined.  However, these models would suggest that the 

significant effects in SBHC level factors – namely number of students and urban setting 
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– is stratified along state-level funding categories.  When there is no state-level funding, 

larger schools have fewer categories of services.  This could be because larger schools 

have more strain on their resources and therefore less to direct toward SBHCs and their 

services; without state funding SBHCs would be more likely to feel this effect.  The 

second result is that when there are large levels of funding, urban schools have more 

categories of services. This could indicate a large proportion of state-level funding going 

towards urban SBHCs.  Both results could provide interesting questions for future 

research. 

 

 

 


