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Background: Electronic health records (EHRs) are evolving the
scope of operations, practices, and outcomes of population
health in the United States. Local health departments (LHDs)
need adequate health informatics capacities to handle the
quantity and quality of population health data. Purpose: The
purpose of this study was to gain an updated view using the
most recent data to identify the primary storage of clinical data,
status of data for meaningful use, and characteristics associated
with the implementation of EHRs in LHDs. Methods: Data were
drawn from the 2015 Informatics Capacity and Needs
Assessment Survey, which used a stratified random sampling
design of LHD populations. Oversampling of larger LHDs was
conducted and sampling weights were applied. Data were
analyzed using descriptive statistics and logistic regression in
SPSS. Results: Forty-two percent of LHDs indicated the use of
an EHR system compared with 58% that use a non-EHR system
for the storage of primary health data. Seventy-one percent of
LHDs had reviewed some or all of the current systems to
determine whether they needed to be improved or replaced,
whereas only 6% formally conducted a readiness assessment for
health information exchange. Twenty-seven percent of the LHDs
had conducted informatics training within the past 12 months.
LHD characteristics statistically associated with having an EHR
system were having state or centralized governance, not having
created a strategic plan related to informatics within the past 2
years throughout LHDs, provided informatics training in the past
12 months, and various levels of control over decisions
regarding hardware allocation or acquisition, software selection,
software support, and information technology budget

allocation. Conclusion: A focus on EHR implementation in public
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health is pertinent to examining the impact of public health
programming and interventions for the positive change in
population health.
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Electronic health records (EHRs) are not simply
changing how local health departments (LHDs) store
patient health information but also evolving the scope
of operations, practices, and outcomes of population
health. To provide core public health functions of as-
surance and assessment, LHDs need adequate health
information technology (IT) capabilities for the quan-
tity and quality of health data."” EHRs have stream-
lined processes and shown positive effects on patient
care delivery in emergency departments,’ primary care
clinics,* mental health care,>® hospitals,” and nursing
homes.® However, the low numbers of EHR adoption
in public health could be limiting the capacity to iden-
tify areas of health disparities, measure disease burden,
and examine the impact of public health programming
and interventions.’

The enactment of the Health Information Tech-
nology for Economic and Clinical Health (HITECH)
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purposed to increase the adoption and use of health
IT in the United States. HITECH provided assistance
to eligible providers for adoption, as well as set
requirements for meaningful use of EHRs. Most LHDs
do not have eligible providers, as they mainly use
nurses; therefore, they do not qualify for incentives
provided through this program. However, reaching the
objectives for meaningful use of EHRs can assist
with improvement in quality of care through patient
safety,'"!! effectiveness and efficiency, medical error
reduction, assistance in decision making,'” and ad-
vances in describing appropriateness of care through
patient-level measures."” Societal outcomes mentioned
in the literature include abilities to link parent and
child records for more comprehensive and holistic care
with familial context' and the availability of clini-
cal data for research and improvement of population
health.”

In 2013, the implementation of EHRs was reported
successful in 22% of LHDs in the United States.” In
other studies, characteristics of successful EHR im-
plementation included having strong leadership and
vision, supportive policies, strategic goal setting and
planning, prioritization,'® and communication in the
preimplementation phase.”” In addition, having an ex-
perienced top executive, larger population size, de-
centralized governance structure, and a higher per
capita expenditure were characteristics of LHDs with
successfully implemented EHR systems.”® Standing
and Cripps'’ indicated that implementation was based
on the level of “critical success factors.” These criti-
cal success factors included involvement of user or
stakeholder, alignment with the vision and strategy,
communication and reporting, process for implemen-
tation and training, planning for IT infrastructure,
and contextual factors such as resources, decision-
making authority, accountability, and resistance to
adoption.”

Thirty-two percent of LHDs had no activity toward
implementing EHRs in 2013."® Approximately 22% of
LHDs are currently offering clinical services.” Among
those LHDs that provide clinical services, many expe-
rienced challenges to implementation. The costs of im-
plementation, lack of interoperability, workflow con-
cerns, privacy and security, training and usability, and
resistance to change are commonly mentioned barri-
ers in the literature."*"* Low perceived usefulness,®
lack of technical training and support, insufficient fi-
nancial resources,” and ethical and legal concerns®
were also highly mentioned challenges to the imple-
mentation of EHRs. This research highlights the most
recent data, collected in 2015, to identify the storage
of clinical data, status of data for meaningful use,
and characteristics associated with the implementation
of EHRs.

® Methods

Data and sampling design

Data were drawn from the 2015 Informatics Capac-
ity and Needs Assessment Survey, conducted by the
Jiann-Ping Hsu College of Public Health at Georgia
Southern University in collaboration with the Na-
tional Association of County & City Health Officials
(NACCHO). This Web-based survey had a target pop-
ulation of all LHDs in the United States. A representa-
tive sample of 650 LHDs was drawn using a stratified
random sampling design, based on 7 population strata:
less than 25 000; 25 000 to 49 999; 50 000 to 99 999; 100 000
to 249999; 250000 to 499 999; 500000 to 999 999; and
1 000 000 and more. LHDs with larger population were
systematically oversampled to ensure the inclusion of a
sufficient number of large LHDs in the completed sur-
veys. The targeted respondents were informatics staff
designated by the LHDs through a mini-survey con-
ducted prior to the main survey. A structured ques-
tionnaire was constructed and pretested with 20 in-
formatics staff members. The questionnaire included
various measures to examine the current informatics
capacity and needs of LHDs. The survey questionnaire
was sent via the Qualtrics survey software to the sample
of 650 LHDs. The survey remained open for 8 weeks
in 2015. A total of 324 completed responses were re-
ceived, with a 50% response rate. Given that only a
sample of all LHDs participated in the study and the
larger LHDs were oversampled and overrepresented,
statistical weights were developed to account for 3 fac-
tors: (a) disproportionate response rate by population
size (7 population strata, typically used in NACCHO
surveys), (b) oversampling of LHDs with larger pop-
ulation sizes, and (c) sampling rather than the cen-
sus approach. This study was approved by the insti-
tutional review board at Georgia Southern University
in 2015.

Dependent variable

The status of data for meaningful use (stage 1) was as-
sessed by examining the following informatics systems:
electronic laboratory reporting, immunization infor-
mation systems, syndromic surveillance system, cancer
registry, and other specialized registries. These systems
were categorized by currently receiving, preparing to
receive, or not receiving (no system, state-run system,
or do not know) data for meaningful use.

Since clinical services are not essential services pro-
vided by LHDs, LHDs with no clinical services were
not included in this question provided by the 2015
Informatics Capacity and Needs Assessment Survey.
The presence of an EHR system was operationalized



through the question: “What is your local health de-
partment’s primary system to contain /organize patient
health information (clinical service data) in-house?”
The question included the following 7 responses:
(1) paper records, (2) basic software, (3) a feder-
ally provided system, (4) a custom-built EHR system,
(5) a vendor-built EHR system, (6) an open-source EHR
system, and (7) electronic record systems other than
those listed earlier. Responses 4, 5, and 6 were com-
bined to reflect “EHR system” and responses 1, 2, 3, and
7 were combined to reflect “non-EHR system.” These
2 response categories were included in the logistic re-
gression model.

Independent variable

The independent variables considered for the logistic
regression model included LHD characteristics theo-
retically associated with informatics capacity. Variables
included infrastructural and organizational activities,
training, and control of IT decisions. Variables regard-
ing infrastructure of LHDs include a 5-level popula-
tion size (1. <25000; 2. 25000-49 999; 3. 50 000-99 999;
4. 100000-499999; and 5. >500000) and governance
categories (state, local, and shared). The variables rep-
resenting the organizational activities performed in the past
2 years are reviewed current systems, created a strategic
plan for information systems, used formal project manage-
ment process, formally conducted a readiness assessment,
and had the provision of training within the last 12 months.
The variables for control of IT decisions were repre-
sented by hardware allocation and acquisition, soft-
ware selection, software support, and IT budget allo-
cation. In addition, the control variables included deci-
sions within each department or program, within LHD

TABLE 1

Updates of EHRs and Meaningful Use in LHDs | $29

(through central department), through city or county IT
department, through state agency, or through someone
else.

The selection of the variables was made prior to
analyses and was based on review of the literature.
However, our variable selection was limited by the
availability of the 2015 Informatics Capacity and Needs
Assessment Survey. The variable selection was also
conditioned by elimination of some variables highly
correlated with each other. To avoid multicollinearity,
we excluded only those independent variables that
were not highly correlated with each other. Our final
selection of independent variables had the Pearson
correlation coefficient of 0.3 or less.

Data analysis

Descriptive analysis was performed to compute fre-
quencies and percentages for the meaningful use and
independent variables. For modeling the dependent
variable dichotomized as “EHR system” versus “non-
EHR system,” logistic regression was used. To avoid
small cell counts, 2 separate logistic regression mod-
els were computed—one to model the organizational
characteristics and the other for IT characteristics. The
Nagelkerke pseudo-R? for the first model (Table 1) was
0.77 and for the second model (Table 2) was 0.24. The
95% confidence intervals, descriptive, and regression
statistics were calculated using IBM SPSS (version 23).

© Results

Fifty-seven percent of LHDs are currently receiving
data from certified EHRs for meaningful use (stage 1)

Logistic Regression Model 1 of LHD Characteristics (Governance, Organizational Activities, and Training)

of Having an EHR System Versus Having a Non-EHR System for Primary Health Data Storage

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

95% Cl for Exp(B)

LHD Characteristics n AOR P Lower Upper
Governance category (vs state)
Local 256 0.612 .002 0.445 0.840
Shared 38 0.577 .01 0.378 0.881
Organizational activities in past 2 years (vs no)
Reviewed current system 230 0.975 .82 0.786 1.210
Created a strategic plan for information systems 95 0.783 .05 0.614 0.997
Used formal project management process 73 1.916 <.001 1.483 2.476
Formally conducted security risk analysis 83 2.089 <.001 1.653 2.642
Formally conducted a readiness assessment 27 0.539 <.001 0.369 0.789
Informatics training in past 12 months (vs no) 92 1.866 <.001 1.502 2.317
Constant 0.798 16

Abbreviations: AOR, adjusted odds ratio; Cl, confidence interval; EHR, electronic health record; LHD, local health department; vs no, reference category is the no response.
@Bolded P values express statistically significant LHD characteristics in relation to the implementation of EHRs.
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TABLE 2

Logistic Regression Model 2 of LHD Characteristics (Control of IT Decisions) of Having an EHR System Versus
Having a Non-EHR System for Primary Health Data Storage

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

95% Cl for Exp(B)

LHD Characteristics n AOR P Lower Upper
Control of IT decisions (vs nof
Hardware allocation or acquisition
Within each department or program 78 0.658 .05 0.431 1.006
Within LHD (through central department) 115 4,702 <.001 3.042 7.268
Through city or county IT department 141 1.950 .02 1115 3.410
Through state agency 64 1.300 27 0.817 2.068
Through someone else 15 9.299 <.001 3.097 27.925
Software selection
Within each department or program 114 2.875 <.001 1.953 4.232
Within LHD (through central department) 124 0.851 48 0.541 1.338
Through city or county IT department 133 3.060 <.001 1.857 5.042
Through state agency 80 4.678 <.001 2.869 7.628
Through someone else 19 0.272 .01 0.102 0.721
Software support
Within each department or program 64 0.553 .01 0.364 0.841
Within LHD (through central department) 98 2.219 .004 1.290 3.815
Through city or county IT department 156 0.622 15 0.325 1.189
Through state agency 68 0.350 <.001 0.219 0.559
Through someone else 35 1.290 .35 0.758 2197
IT budget allocation
Within each department or program 127 1174 54 0.701 1.966
Within LHD (through central department) 97 0.457 .01 0.244 0.856
Through city or county IT department 78 0.758 28 0.461 1.246
Through state agency 75 1.290 .32 0.780 2132
Through someone else 22 0.040 <.001 0.014 0.118
Constant 0.304 .001

Abbreviations: AOR, adjusted odds ratio; Cl, confidence interval; EHR, electronic health record; IT, information technology; LHD, local health department.

@Reference category is no for all variables in this model.

from immunization information systems, followed by
52% from electronic laboratory reporting, and 35% from
syndromic surveillance systems (Figure). Only 9% of
LHDs are receiving data from cancer registries, and
almost 10% from other specialized registries. More
than half of LHDs were not receiving data from certi-
fied EHRs for meaningful use from syndromic surveil-
lance systems, cancer registries, and other specialized
registries.

Forty-two percent of LHDs indicated having an EHR
system compared with 58% that use a non-EHR system
to store primary health data. Eighty-seven of the 324
LHDs had less than 25000 population jurisdiction, fol-
lowed by 79 from 100000 to 499 999 population size.
Approximately 82% of LHDs had local governance
compared with almost 10% with shared governance
and 9% were state-governed. A majority of the LHD
respondents indicated the organization had reviewed
some or all of the current systems to determine whether

they needed to be improved or replaced (71%), whereas
only 6% formally conducted a readiness assessment for
health information exchange.

Control of IT decisions regarding hardware alloca-
tion and acquisition (43%), software selection (39%),
and software support (48%) were indicated most fre-
quently as controlled through city or county IT de-
partments. For IT budget allocation (35%), the control
of IT decisions were most often within each depart-
ment or program. Twenty-seven percent of the LHDs
had conducted informatics training within the past
12 months.

After controlling for other independent variables in
the model, LHD characteristics statistically associated
with having an EHR system were having local gov-
ernance. The results indicate an inverse relationship
between EHR system implementation and having a
strategic plan related to informatics in the past 2 years
(Table 1). Having a local governance structure was
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Status of Receiving Data From a Certified Electronic Health Record for Meaningful Use (Stage 1) by

Other Specialized
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Informatics System
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Abbreviation: LHD, local health department.

significantly associated with a lowered chance of hav-
ing an EHR system (adjusted odds ratio [AOR] = 0.612,
P = .002) than having state governance. LHDs that cre-
ated a strategic plan for information systems in the
past two years were less likely than LHDs that did not
create a strategic plan to have EHRs (AOR = 0.783,
P = .05). Positive associations existed between LHDs
using a formal project management process to imple-
ment a new information system (AOR = 1916, P <
.001), formally conducting security risk analysis with
regard to public health information systems (AOR =
2.089, P < .001), and formally conducting a readiness
assessment for health information exchange (AOR =
0.539, P < .001) and having an EHR system. LHDs that
provided informatics training in the past 12 months
had twice the odds of using an EHR system com-
pared with those who did not conduct informatics
training.

A second logistic regression model was constructed
to analyze the association of the control of IT decisions
and the presence of EHR systems in LHDs. Table 2
includes the type of IT control and the department,
agency, or outside agency that controls it. Character-
istics of IT control associated with the presence of
an EHR system included hardware allocation or ac-
quisition through someone else (AOR = 9.299, P <
.001), within LHD through central department (AOR
= 4.702, P < .001). For software selection, a signifi-
cance positive influence was observed for LHDs with
control through state agency (AOR = 4.678, P < .001)
or through city or county IT department (AOR = 3.060,
P <.001). Software support was significantly associated

with having an EHR system when control was through
a central department in the LHD (AOR = 2.219, P =
.004), within each department or program of the LHD
(AOR = 0.553, P = .006), and through the state agency
(AOR = 0.350, P < .001).

LHD characteristics statistically associated with having
an EHR system were having local governance, not having
created a strategic plan for information systems in past 2
years, had informatics training in the past 12 months, and
had various agencies and department of controlling IT deci-
sion making of hardware allocation or acquisition, software
selection, software support, and IT budget allocation.

© Discussion

The findings indicate the most commonly received cer-
tified EHR data for meaningful use stage 1 was elec-
tronic laboratory reporting and immunization infor-
mation systems. Reaching meaningful use has many
implications for LHDs, such as providing real-time
and relevant data for patient care, improving in pa-
tient health outcomes, and driving action for change
in population health.”” Although laboratory reporting
and immunization systems are receiving certified EHR
data in more than 50% of the LHDs, there is much room
for improvement in syndromic surveillance and cancer
registry at the local level.

The LHD population size can affect the resources
and infrastructure of the LHD, which have an impact
on the implementation of EHRs due to the economies
of scale and scope.” Larger LHDs tend to have more
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resources and control of IT budget allocations and hard-
ware and software acquisition due to a variety of ven-
dors, which causes competition and lower costs. The
workforce within the LHD is also affected by increased
productivity and a wider range of IT skill sets.’" Gov-
ernance of the LHD is a factor in EHR implementa-
tion. The findings indicate that LHDs with state gov-
ernance tend to have EHR systems more often than
local or shared governance. State health departments
have different budget allowances, funding streams,
and workforce that greatly influence the capabilities
of IT infrastructures.*

Strategic alignment is a key characteristic in the
implementation of LHD informatics."” Regular re-
viewing and updating of strategic plans can assist
with processes surrounding implementation, includ-
ing communication plans with leaders and employ-
ees and action steps for a successful implementation
of informatics."” The presence of a strategic plan re-
garding informatics in the past 2 years was assessed in
this study to determine whether EHR implementation
was linked to strategy activities. This study illuminated
that the LHDs that have not created a strategic plan for
information systems within the past 2 years are more
likely to have EHRs. However, since this study did
not consider strategic plans created outside of the past
2 years nor the date of EHR implementation, it cannot
be conclusively determined that there was an absence
of a strategic plan related to informatics just prior to
the 2 years.

Our study has some limitations related to biases due
to type of respondents and self-reporting of informat-
ics capacities. Before administering the survey that is
the source of data for this study, the project team asked
the contact persons for the LHDs in the study sam-
ple to identify the most relevant informatics staff. Only
a quarter of the LHDs provided the informatics staff
contacts, resulting in mixed perspective of LHD infor-
matics and the leadership staff. Also, the self-reported
survey responses were not independently verified.

©® Conclusion

Public health agencies, including LHDs, need increased
health IT capacities to provide the core public health
functions efficiently and effectively.!” EHRs are al-
ready changing the operations, practices, and out-
comes in health care/ but public health is lagging
in adoption."” Patient safety, error reduction, and ad-
vances in population-level health could be achieved
through meaningful use of EHRs. As mentioned in the
literature, societal outcomes could be the ability to pro-
vide holistic and comprehensive care to individuals
and populations served by LHDs. This study shows

that LHD characteristics that have shown positive in-
fluences on implementation of EHRs regardless of pop-
ulation size include reviewing some or all of the current
information systems to determine whether they needed
to be improved or replaced, conducting formal readi-
ness assessment for health information exchange, pro-
viding informatics training, and conducting analysis
of control levels of decisions of hardware allocation or
acquisition, software selection, software support, and
IT budget allocation. A focus on EHR implementation
in public health is pertinent for examining impacts of
public health programming and interventions for the
positive change in population health.’
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