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Abstract 
Environmental health (EH) services in the United States lag behind other areas of public health and health care with respect to information 
system interoperability and data sharing. This is partly due to an absence of well-defined use cases, the lack of direct economic drivers and 
resources to improve, the multiple jurisdictional elements that govern EH services across the United States, and no central organization to drive 
modernization of EH data. We summarize the status of EH information systems; argue for greater interoperability, including use cases for a 
messaging standard for environmental inspections; and present recommendations to better align EH services and data modernization efforts 
currently underway in other areas of public health.
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Introduction
Environmental health (EH) services include regulation of food 
safety, water quality and air quality, land use inspection and 
approval for housing, and control of common environmental 
and occupational hazards like lead, asbestos, and radon.1 The 
breadth and diversity of EH services, and the number of agen
cies involved in their delivery, involve a large number of data 
elements, definitions, terminology, and nonstandardized vocab
ularies (Table 1).2,3 Due to the roles of numerous federal agen
cies involved in the delivery of EH services by thousands of state 
and local governments, there are few national standards for 
data formats and messaging. While there are data standards 
(such as HL7) and frameworks to promote interoperability 
(such as the U.S. Core Data for Interoperability) for many types 
of health data, most EH information systems lack interoperabil
ity despite significant content overlap, especially those focused 
on regulatory processes (eg, inspections, licensure, and enforce
ment).4 Instead, EH data standards are developed by individual 
states and localities, if at all.

The lack of interoperability poses significant problems for the 
efficient delivery of EH services, as evidenced by the data mod
ernization efforts to improve interoperability that have been 
sponsored recently by the U.S. Centers for Disease Control and 
Prevention (CDC).5,6 For example, currently, agencies have no 
way other than email or phone inquiries to share information 
about regulated industries implicated in disease outbreaks, even 
when such information is critical to identifying where outbreaks 
might have originated as well as informing clinical interventions 
for exposed persons to reduce morbidity and mortality.

Consider an outbreak of Salmonellosis potentially linked 
to food. Rapid sharing of whole genome sequencing data 

across the country permits the prompt identification of clus
ters from clinical isolates. By contrast, while local and state 
health departments (or in some cases agriculture depart
ments) may inspect food facilities, there is frequently no way 
to share potentially relevant information from these facility 
inspections unless a department summarizes the information 
manually in response to specific requests, resulting in delays 
to interventions and treatment recommendations that could 
be reduced with standard data messaging. The lack of intero
perability also vastly increases the difficulty and cost of mak
ing EH data publicly accessible. For example, CDC’s 
Environmental Public Health Tracking project noted the lack 
of data standards as one of its critical challenges.7

In this respect, EH services data management is comparable 
to health care in the 1980s, when a plethora of electronic health 
records platforms operated with different data standards and lit
tle interoperability. In response, Health Level Seven (HL7) was 
developed as a messaging standard that would allow hospitals 
and healthcare institutions to share data across different plat
forms without having to modify the architecture of the systems 
themselves.8 A messaging standard for EH data could produce 
benefits similar to those of HL7 to public health, EH, and 
clinical systems.

The potential value of integrating EH services data with other 
public health and healthcare data flows is shown in Figure 1. 
Like other social determinants of health, natural and built envi
ronments play a significant role in shaping the health of individ
uals and communities.9 However, there are no readily available 
mechanisms to link environmental data to patient-level health 
records or population health data. Enabling such linkages can 
provide healthcare providers, public agencies, communities, and 
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individuals with insights into the upstream causes and contribu
tors to health, and the means to address them.

A central feature of EH services is the environmental 
inspection (EI). The physical process of a site-based evalua
tion of a home, manufacturing facility, farm, restaurant, 
pool, onsite sewage disposal system, or disaster site (to name 
some venues subject to EIs) with its attendant observations, 
findings, and recommendations, has no common data or mes
saging framework. Despite widespread use of inspection data 
in many EH information systems, there is no common mes
saging standard for the inspection processes common to 
many EH services. This represents an opportunity to improve 
data sharing and interoperability for the many agencies 
involved in EH services. We propose a series of use cases to 
develop a framework for a messaging standard for EIs.

Elements of EIs
The potential opportunities for more systematic data collec
tion in EIs have been described as part of a recent effort to 
develop an overall EH informatics framework to improve the 
use of EH data to inform decision-making and support 
evidence-based practices.10 EIs consist of: (1) administrative 
identification of the facility/entity being inspected; (2) the rea
son for the inspection, and the authority under which it is 
conducted; (3) observations or findings, which may include 
subjective observations and/or objective data (including labo
ratory data); (4) recommended or required actions, if applica
ble; and (5) additional follow-up actions such as re- 
inspections.

Standards for some data elements within EIs already exist. 
Administrative data related to the organization conducting 
the inspection, and to the facility or entity being inspected, 
include legal names or identifiers, geographic identifiers, and 
organizational or functional identifiers. Many of these exist 
as standards in other areas, but not yet in health or public 
health settings. Standards also exist for environmental moni
toring and clinical laboratory data. Depending on the type of 

inspection being conducted, there may be standards for the 
objective data and for the recommended or required actions 
flowing from the inspection.

What is needed is a messaging framework for the entire EI 
process, to allow EI data to be exchanged with other public 
health information systems and electronic health records. 
One example is the messaging standard proposed for the 
National Food Safety Data Exchange (NFSDX). That stand
ard, under development by the Partnership for Food Protec
tion and the U.S. Food and Drug Administration (FDA), 
includes many of the elements described above, though it is 
focused on inspections of food-related facilities.11 Another is 
the recently released Standard for Aquatic Facility Environ
ments (SAFE-D).12 To create a more generalized messaging 
standard for the many different types of EH inspections, 
some possible use cases are described below.

Use cases for a common messaging standard 
for EH inspections
The use cases for a common EI messaging standard would 
apply both all EIs of regulated facilities, and to inspections of 
all settings prompted by complaints of illnesses or environ
mental exposures. Most EIs by EH staff are routine EIs of 
regulated facilities such as licensed food service facilities; con
struction and operating permits for pools; health and safety 
inspections in workplaces; or construction and operation 
inspections for wells and septic systems. These typically con
sist of standardized observations related to regulated physical 
and operational characteristics, environmental measurements 
and laboratory samples, and administrative data. While these 
data elements are generally standardized with respect to con
tent within regulatory subject area (food service or pools, eg), 
data formats and structure are only beginning to be standar
dized and are often inconsistent between and among data sys
tems and subject area, despite the fact they are often 
conducted by the same organization and housed in similar 
data systems.

Figure 1. Environmental health data flow and sources.
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Consider as a use case an outbreak of an infectious gas
trointestinal illness in a local jurisdiction, in which a suspect 
agent is identified through electronic reporting of clinical 
specimens to a health department. If epidemiologic or labo
ratory findings suggest links to regulated settings (a restau
rant, pool, or workplace such as a slaughtering operation), 
an EI is initiated. The EI collects data about physical condi
tions in the facilities, along with associated environmental 
samples. It will also often link to prior routine or 
complaint-based inspections, looking for potential prior 
incidents or violations that could explain the outbreak. 
These EIs often involve several local, state, territorial, tribal, 
and/or federal agencies and data systems. However, while 
laboratory and clinical data are standardized, the descrip
tions of the physical facility conditions, business operations, 
sampling locations, and other associated environmental 
information are generally collected as free text (even elec
tronically), and different agencies format and collect the 
data separately. FDA’s NFSDX and the recently proposed 
SAFE-D standard for aquatic facilities are initial efforts to 
standardize these data through direct system-to-system data 
exchange using standard message constructs for food serv
ice or manufacturing facilities, or regulated swimming 
facilities.12,13 The U.S. Centers for Disease Control and Pre
vention (CDC) uses the National Outbreak Reporting Sys
tem (NORS) to collect data on outbreaks, but it is not 
interoperable with FDA systems or local jurisdictional data 
systems.14 The U.S. Occupational Safety and Health Admin
istration, or state occupational health regulatory systems, 
use still other systems when inspecting workplaces.15

A second use case involves home inspections by a local 
health department in response to an environmental condition 
such as lead poisoning or asthma, now standard in some 
states like Maryland.16 Common data elements for these EIs 
include the physical location and legal ownership of the resi
dence; observations such as the presence of peeling paint or 
asthma triggers; environmental sampling for lead; findings of 
legal compliance/noncompliance with regulations and codes; 
and recommended/required corrective actions. These ele
ments are pertinent for the public health authority, other 
enforcement authorities, and the clinical provider treating the 
patient, but they usually are nonstandardized and cannot be 
directly shared between data management systems.

A third use case involves EIs of facilities in response to sus
pected contamination from infectious or chemical/physical 
contaminants. For example, a local health department might 
conduct EIs and well water sampling in response to an envi
ronmental release in a chemical spill or investigate contami
nation after a release from a wastewater treatment facility. 
The findings from these EIs could then be linked to syn
dromic surveillance or other clinical information, based on 
standardized location data and findings.

In each of these cases, there is enormous potential value 
in the ability to link EIs data to public health surveillance 
data and with health care data in the medical record. Public 
health and regulatory agencies would benefit from the abil
ity to rapidly determine the conditions and violations at 
regulated facilities early in an outbreak, which can often 
provide the link between environmental sample results and 
clinically diagnosed illness. Healthcare providers would 
benefit from having standardized observations from home 

visits automatically populated in the medical record. And in 
a postdisaster recovery, the ability to quickly and efficiently 
link EIs to environmental monitoring and health data will 
be essential for both the public health response to environ
mental releases, and business recovery.

Conclusion
The development of a common messaging standard for EIs 
will increase data sharing and interoperability of EH infor
mation systems and promote the use of inspection data 
within more public health applications and inform clinical 
decisions. It offers an opportunity to share data from EIs in 
clinical electronic health records, among public health agen
cies, and with businesses and the public. The Federal Govern
ment’s data modernization initiative provides an opportunity 
to develop these use cases and improve linkages between EH 
data and public health. Mechanisms such as the U.S. Core 
Data for Interoperabilityþ (USCDIþ) may provide a useful 
framework for these efforts.17 Key stakeholders in EH, 
including Federal and state EH agencies, nongovernmental 
organizations, and private sector would all benefit from 
establishing a collaborative effort to develop the key data ele
ments, existing and needed value sets for an EH inspection 
data message within a framework such as USCDIþ.
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