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Abstract

The Affordable Care Act (ACA) provides financial incentives to prevent Substance Use Disorders
(SUDs). Local health departments (LHDSs) can receive funds to establish care teams that partner
with primary care providers and health systems. This study estimates the potential effect of LHDs
on emergency visits for SUDs, using linked data sets from the Healthcare Cost and Utilization
Project (HCUP) Emergency Department Sample for the State of Maryland—2012, the National
Association of County and City Health Officials Profiles Survey 2013, and Area Health Resource
File 2013 to estimate potential effect of local health department’s provision of SUD preventive
care and SUD-related policy implementation. LHD involvement in SUD-related policy during the
past 2 years and provision of preventive care for behavioral health in the past year significantly
reduced the probability of having a SUD-related ED visit by 11% and 6%, respectively, after
controlling for individual characteristics (OR=0.89, p<0.001; OR=0.93, p<0.001). After adjusting
for the individual and contextual factors, LHD involvement in policy was still associated with 14%
reduction in SUD-related ED visits (OR=0.86, p<0.001). Results offer insight on the extent to
which the LHD activities can possibly affect SUD-related ED visits and provide a foundation for
work to identify effective LHD interventions.
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INTRODUCTION

Substance use disorder (SUD) refers to abuse or dependence of alcohol, tobacco, or illicit
drugs.l SUD is a major public health concern, with more than eight percent of the United
States population aged 12 or older classified with some type of SUD in 2012.1 Untreated
SUD is associated with high mortality rates,2 increased risks of developing major chronic
diseases, and accelerated disease progression.3 Meanwhile, various subpopulations,
including racial and ethnic groups*~7 and younger age groups,3-2 face increased likelihood
of developing SUD. SUD can be effectively prevented'%-13 and ameliorated through
evidence-based public health measures, such as the provision of screening tests and
treatment and education on SUD and its risk factors.14-15 Extensive evidence shows that
community-based prevention programs,16-19 including parent training,2° peer-group
education,?! and school-based interventions,22-23 can effectively prevent SUD, reduce
violence and crime rates,24 and improve community health. Serving as the center of the
community-engaged health programs and as a major source of health care for the vulnerable
populations, Local Health Departments (LHDs) can play a critical role in the prevention and
control of SUD.

The scientific literature makes clear that LHD activities are associated with improved self-
reported health,25-26 reduced preventable deaths,2” and lower racial disparities (White vs.
African American) in mortality rates.2® Additionally, research suggests that LHD
involvement in mental illness preventive service provision decreases all-cause avoidable re-
hospitalizations.29 The literature also provides convincing evidence that when LHDs are
integrated with community partners, the incidence rates of chronic and infectious disease are
reduced.39-31 The Public Health 3.0 infrastructure32 and the 21st Century Cures Act33
promote the integration of treatment for SUD to be inclusive of individual and organizational
factors. LHDs can play the leadership role to establish community health teams and foster
collaboration with primary care providers and health centers. Yet there remains a gap in our
knowledge about how to best accomplish the integration of LHDs to improve treatment of
SUDs.34

The recently released strategic plan from the National Institutes of Mental Health (2017)
includes “Strengthen[ing] the Public Health Impact” to promote population behavioral
health as a priority.3® The Centers for Disease Control has also outlined a process for public
health systems to address SUDs in tandem with other chronic health conditions.38 Based on
the literature and priorities identified by the NIMH and CDC,35-36 we expect that LHDs can
make unique contributions to reduce SUDs.3"~41 There are a number of roles LHDs’ can
play in controlling SUDs. LHDs can impact SUDs by changing social norms around SUDs
treatment,*2 enforcing and implementing regulations to decrease the availability of
substances (e.g., cigarette tax), identifying populations in need of referrals to appropriate

J Healthc Qual. Author manuscript; available in PMC 2020 May 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Novak et al.

Page 3

treatment, 1% and serving as a provider of last resort for those unable to access care through
health insurance.3

To our knowledge, this is the first study to comprehensively assess the effect of LHD
activities on ED use for SUDs and as such our study provides a foundation for future studies
to design an integrated behavioral health care model by enlisting the active contributions of
LHDs. Empirically, we test our model using hospital Emergency Department (ED) visit data
from the state of Maryland. Maryland has 24 local health departments, and the communities
that they serve vary widely in terms of socio-economic status, ethnic and racial
characteristics of the populations served, and behavioral health disorder prevalence. We
chose to measure visits to the ED because of the high cost of care delivered through the ED
and the fact that EDs can serve as a key referrer to behavioral health care.*3 We hypothesize
that since SUDs are preventable, LHDs’ active involvement in health promotion and
provision of SUD preventive care can reduce SUD-related ED visits.

METHODS

The main data set employed in our study is The National Association of County and City
Health Officials (NACCHO) National Profile of Local Health Departments 2012.4% The
NACCHO data provide a comprehensive description of LHD infrastructure and practice,
including LHD governance, resources, and services. The response rate of NACCHO survey
is 78%, and the responding agencies cover more than 90% of the US population each survey
year.*® In the state of Maryland, the jurisdiction areas of LHDs are at the county level.
Hence, to estimate the effect of LHDs on ED visits for SUDs, we link NACCHO data with
the Healthcare Cost and Utilization Project (HCUP) State Emergency Department Database
(SEDD) data from the state of Maryland for 2012, using county identifiers. The HCUP
SEDD includes individuals' data on all visits to the ED that do not result in hospitalization
and more than 100 clinical and non-clinical variables such as all diagnoses and procedures,
demographics, expected payment source, total charges, and hospital identifiers.*6 Finally, we
link the data with the Area Health Resource File*’ to obtain contextual factors at the county
level, including demographic and health care access variables, to serve as control variables.

Outcome variable

Our outcome variable is a binary variable indicating whether a given ED visit was treatment
for SUD. To be consistent with prior literature,*8 we use the following 1CD-9 codes for
SUDs: (1) Alcohol-related disorders (ICD-9 codes: 2910-2919, 30300-30393, 30500—
30503, 3575, 4255, 5353, 5710-5713, 7903); and (2) Drug abuse disorders (ICD-9 codes:
2920-2929, 30400-30493, 30520-30593).

Key independent variables

In accordance with our conceptual framework (see Figure 1), we construct two measures of
LHD activities: (1) a binary variable indicating preventive services for SUDs in the past
year, which equals to 1 if LHDs provide preventive services directly and 0 otherwise; and (2)
a binary variable indicating whether LHD has been actively involved in policy activities
focused on substance abuse issues. Policies included smoke-free indoor air (e.g., workplace,
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multi-unit residential), smoke-free outdoor air (e.g., parks, beaches, playgrounds, sporting
events), reducing sale of tobacco to minors, raising cigarette taxes, raising alcohol taxes,
diverting certain drug offenders into treatment rather than incarceration, reducing alcohol or
drug impaired driving, and reducing exposure to alcohol or tobacco advertising.

Other covariates

Analysis

Control variables include individual level characteristics (age, gender, race/ethnicity,
insurance type [uninsured, Medicare, Medicaid, private, no-charge, other]), county level
contextual factors (number of primary care physicians per 1,000 population, specialists per
1,000 population, number of hospitals, number of community mental health centers, and
federally qualified health centers, total county population size, percent employed, percent
female, percent White, percent African American, percent insured under age 65, percent
with no high school education over age 25, and average median household income).

We fit a multi-level statistical model to estimate whether LHDs’ could reduce the rates of
ED utilization for SUDs.

The statistical equation:

EQyp=Po+ b X+ P+ prLi+dy +ey,

2
dyNByH, + cp,6),

2
cl~N(/)’LLHDl, 51)

where Y'is the outcome variable of ED use for SUD treatment, X represents individual
characteristics, A represents hospital characteristics, and LHD captures services provided by
local health departments.

We first compare population characteristics of our sample, means of all independent,
dependent and control variables for SUD-related ED visits versus non-SUD-related ED
visits. T-tests and Analysis of Variance (ANOVA) tests were performed to examine
significant differences between the two groups. We use Geographic Information Systems
(GIS, specifically ArcMap, version 10.2) to examine our data spatially. U.S. Census Tiger/
Line shapefiles were used for Maryland counties, as seen in Figure 2.4° Total SUD-related
ED visits per 1,000 population were joined to the Maryland counties, which were then
characterized by a graduated color scale. The addresses of each Maryland LHD, which are
represented by small circles, were then geocoded and mapped on top of the Maryland
counties. Our two independent LHD SUD variables of interest (policy and prevention) were
then characterized by different colors indicating yes or no for each variable.
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Multivariate logistic regressions were used to estimate the association between LHD policy
and prevention and SUD-related ED visits, respectively. Model 1 controlled for individual
characteristics, and Model 2 controlled for individual and contextual factors. In addition,
fixed effects of hospital identifiers were controlled in both models. Montgomery County
health department had missing data on SUD-related policy involvement. Hence, in the
estimation of the LHD policy effect, data from Montgomery County were not included.

Sensitivity analyses, including step-wise regression with different covariates and fixed-
versus random-effect models, were used to test the robustness of our results. Since Calvert
County Health Department did not report its total expenditures, we excluded this variable
from the main analyses. We ran the analyses again including the expenditures variable (and
by so doing, excluding all ED visits from patients residing in Calvert County) and found
similar results, which are available upon request.

The total sample consisted of 1,642,429 ED visits of adults (ages >=18) presenting to an ED
in Maryland in 2012. We use Stata version 13 (StataCorp, College Station, Texas) for all
analyses. Because this study involved only secondary data analysis, it was exempt from
Institutional Review Board (IRB) consideration at our institution.

Of our total sample of 1,642,429 ED visits, 288,920 (17.59%) had an SUD-related diagnosis
(Table 1). Among patients who had an SUD-related ED visit, 90% of them lived in a county
where the LHD had been involved in SUD policy implementation in the past 2 years, and
73% of them lived in a county where LHD provided SUD preventive services. Among
patients who did not have an SUD-related ED visit, 94% of them lived in a county where
LHD had been involved in SUD policy implementation in the past 2 years, and 66% of them
lived in a county where LHD provided SUD preventive services.

Table 2 shows that LHD involvement in SUD-related policy during the past 2 years was
significantly associated with a decreased probability of having an SUD-related ED visit by
11 percentage points after controlling for individual characteristics (Model 1: OR=0.89,
p<0.001) and 14 percentage points after controlling for individual and contextual factors
(Model 2: OR=0.86, p<0.0001). Similar results were found for LHD SUD preventive
services. LHD SUD prevention efforts were significantly associated with reduced SUD-
related ED visits by 7 percentage points in Model 1 (OR=0.93, p<0.001). This reduction
became non-significant after controlling for contextual factors (Model 2: OR=0.94, p=0.17).

Several covariates were significant predictors in all regression models. Racial minorities
(African American, Latino, other) were less likely to have SUD-related ED visits, compared
with Whites. Compared to uninsured populations, Medicaid enrollees were more likely to
have SUD-related ED visits, and populations with private health insurance and Medicare
were less likely to have SUD-related ED visits. An increase in number of specialists per
1,000 population was associated with a significant lower likelihood of having an SUD-
related ED visit. Additionally, number of federally qualified health centers was associated
with a significant increased probability of having an SUD-related ED visit.
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LIMITATIONS

The study has some limitations. First, despite controlling for a wide range of individual and
community characteristics, some confounding variables might be omitted due to data
limitations and thus causal conclusions should be interpreted with caution.>* It is possible
that LHDs in areas with fewer SUD-related issues had more resources to be involved with
SUD-related policy and prevention; however, prior research has suggested a relationship
between LHD interventions and community health outcomes.58: 9 Future studies on LHDs
and use of EDs for SUD should also test these associations with longitudinal data sets to
ensure temporal associations.

Secondly, measures of LHD activities were self-reported and measured by yes or no. Thus,
we were not able to observe the level of LHD effort in each activity, which would be critical
to assess in future work.

Third, our study was limited to 2012 data and the associations identified may not fully
generalize to more recent years. However, this is a rich dataset and is consistent with other
recent work. For example, two recently published studies examined the impact of LHD
activities on preventable hospitalizations®* and avoidable readmissions®® using years HCUP
data years 2012—2013. Since data from 2015/16 is now available for both substance use®’
and HCUP data, future work should link additional years of data to examine LHD impact
over time. Lastly, we limited our analysis to Maryland data; since LHD activities vary from
state to state, more research is needed to understand whether local health departments across
the United States are able to impact SUDs.

DISCUSSION

LHDs’ SUD activities have the potential to play an important role in addressing SUD in the
community. In particular, our findings suggest that LHDs active involvement in SUD-related
policy implementation can potentially reduce SUD-related ED visits by about 14 percentage
points. Our findings suggest that LHDs may be optimally positioned to improve community
behavioral health.

The Maryland Department of Health and Mental Hygiene has instituted a number of
practices and approaches to support local health departments’ ability to improve health,
including the creation of Maryland Health Enterprise Zones and the development of the
Maryland State Health Improvement Process.?Y Both the Health Enterprise Zones as well as
the State Health Improvement Process have goals related to improving behavioral health,
including comprehensive screening for depression in clinical encounters, as well as action
steps to decrease alcohol related fatalities, drug-induced deaths, and Emergency Department
visits for Mental Health or Addition-Related Conditions. LHDs play an active role in this
model. Our findings suggest that it is critical to engage LHDs in integrated behavioral health
care in Maryland and in the United States as a whole.
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CONCLUSION

Our findings are also consistent with the literature on behavioral health integration model
proposed by HRSA and SAMHSA51-52 and the newly released strategic objective of the
National Institute of Mental Health (NIMH), to strengthen the public heath impact of
NIMH’s work.32 Our findings suggest that LHDs can likely contribute to improve treatment
for SUDs through policy implementation and potentially through provision of preventive
care. We speculate that compared to other community interventions, programs implemented
through LHDs can better reflect community health needs, be more sustainable, and are more
likely to gain patient trust. In a recent conceptual framework developed by Chen and
colleagues,>3 LHDs are positioned to play a leadership role in a patient-centered health care
system.

Our results also showed that LHDs’ provision of SUD preventive services could reduce ED
visits by 7 percent after controlling for individual characteristics. The reduction decreased to
6 percent and became insignificant after controlling for individual and contextual factors.
These results do not rule out the possible importance of LHD’s provision of SUD preventive
services as it is seems that preventive services were implemented by LHDs in counties as a
response to a high rate of SUD. Thus, it may take a number of years for these services to
have a significant impact on ED visits. Longitudinal analysis over a longer period of time
and more precise measures of preventive services will be needed to estimate the full impact
of LHD services on ED use in the future.

IMPLICATIONS

Results of this study help us understand the extent to which LHD activities can affect SUD-
related ED visits and provide a foundation for future study to identify effective LHD
interventions that can promote integrated behavioral health care. Improving behavioral
health prevention and treatment through integrated health care system, especially among
vulnerable populations, is a major goal of the Substance Abuse and Mental Health Services
Administration (SAMHSA),?! and the National Institute of Mental Health recently released
Strategic Research Priorities (2017) which states the NIMH will work to “Develop
innovative service delivery models to improve dramatically the outcomes of mental health
services received in diverse communities and populations”.32 Our results are timely to
inform the critical role of LHDs in emerging health policy initiatives under the SAMHSA.-
HRSA Integrated Care Model.> Findings of this study can inform future research to further
explore the complex political and financial relationships between LHDs, community health
centers, state government, and other public health system components.
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Table 1:
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Comparisons of LHD activities, patient characteristics, and contextual factors by SUD-related and non SUD-
related ED Visits in the State of Maryland in 2012

SUD-related ED Diagnosis

Variable

Yes (n=288,920) No (n=1,353,509) p-value
LHD Activities
LHD Involved in SUD Policy in the Past 2 Years 0.90 0.94 <0.001
LHD Provided SUD Preventive Services in the Past Year 0.73 0.66 <0.001
Individual Characteristics
Female (%) 47.97 61.46 <0.001
Age 39.79 44.25 <0.001
Race/Ethnicity
White (%) 58.07 44.47 <0.001
African American (%) 37.53 47.01 <0.001
Latino (%) 2.47 4.29 <0.001
Other Race (%) 1.94 4.23 <0.001
Insurance
Medicare (%) 12.40 19.88 <0.001
Medicaid (%) 36.17 24.06 <0.001
Private Insurance (%) 23.85 36.29 <0.001
Uninsured (%) 24.53 15.70 <0.001
No Charge (%) 0.80 0.79 <0.001
Other Payer (%) 2.26 3.28 <0.001
LHD Characteristics
Full Time Employees (count) 461.65 494.14 <0.001
County Level Contextual Factors
Total Population (1,000s) 458.24 555.44 <0.001
Percent White (%) 60.80 54.41 <0.001
Percent African American (%) 30.86 35.03 <0.001
Percent Insured <65 (%) 75.04 75.12 <0.001
Percent Urban Population (%) 83.74 87.10 <0.001
Median Household Income ( $) 62447.92 65189.39 <0.001
Percent Employed (%) 48.16 48.81 <0.001
Percent No High School >=25 (%) 8.92 8.75 <0.001
Community Mental Health Centers (count) 0.58 0.68 <0.001
Federally Qualified Health Centers (count) 9.18 9.19 0.55
PCPs per 1,000 population (count) 0.77 0.85 <0.001
Specialists per 1,000 population (count) 1.47 1.63 <0.001
Hospitals (count ) 6.26 7.01 <0.001

Data source: The National Association of County and City Health Officials (NACCHO) National Profile of Local Health Departments 2012; HCUP

State Emergency Department Database (SEDD) data from the state of Maryland for 2012; Area Health Resource File 2013.
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Table 2:

Page 15

Multivariate Logistic Regression Results Examining the Effect of LHD Activities on Probability of Having an

SUD-Related ED Visit

Model 1 Model 2
Policy Prevention Policy Prevention
Variable
OR p OR p OR p OR p
LHD activities
Policy 0.89 0.00 0.86 0.00
Prevention 0.93 0.00 094 017
Individual Characteristics
Age 099 0.00 099 000 099 0.00 099 0.00
Gender
Female 055 0.00 054 000 055 0.00 054 0.00
Race
White reference reference reference reference
African American 062 0.00 062 000 062 0.00 0.63 0.00
Latino 050 0.00 050 000 050 0.00 0.50 0.00
Other 043 0.00 044 000 043 0.00 045 0.00
Insurance
Uninsured reference reference reference reference
Medicare 045 0.00 045 000 045 0.00 045 0.00
Medicaid 105 000 1.04 000 104 000 1.04 0.00
Private 045 0.00 045 000 045 0.00 045 0.00
No Charge 103 033 098 042 102 036 098 0.39
Other 038 0.00 038 000 038 0.00 0.38 0.00
LHD FTEs 1.00 000 1.00 0.00 100 005 1.00 0.49
Contextual Factors
County Total Population in 1,000s 1.00 051 100 0.20
% White 099 0.04 099 0.19
% African American 0.98 0.00 099 0.01
% Population <65 years who were insured 1.01 003 1.00 0.68
% Urban Population 1.00 055 1.00 0.00
Median Household Income 1.00 000 1.00 0.19
% Employed 099 016 101 0.18
% Population >=25 years old had no high school degree 095 0.00 1.00 0.91
Number of Community Mental Health Centers 098 0.71 111 0.00
Number of Federally Qualified Health Centers 1.03 000 1.03 0.00
Number of Primary Care Physicians Per 1,000 county population 140 004 103 081
Number of Specialists Per 1,000 county population 0.79 0.01 0.88 0.09
Number of Hospitals 1.00 098 0.99 0.26
Hospital Fixed Effect Controlled Controlled Controlled Controlled
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Notes: Individual hospital 1D was controlled in all models, but results not reported.

In the estimation of the effect of LHD policy on ED visits, data of Montgomery County were not included. Montgomery County Health
Department did not report this measure in 2012.

Data source: The National Association of County and City Health Officials (NACCHO) National Profile of Local Health Departments 2012; HCUP
State Emergency Department Database (SEDD) data from the state of Maryland for 2012; Area Health Resource File 2013
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