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Abstract

Background: Multisector collaboration between state public health departments (SHDs) and diverse community
partners is increasingly recognized as important for promoting positive public health outcomes, addressing social
determinants of health, and reducing health inequalities. This study investigates collaborations between SHDs in the
United States and different types of organizations addressing chronic disease in and outside of the health sector.

Methods: SHD employees were randomly selected from the National Association of Chronic Disease Directors mem-
bership list for participation in an online survey. Participants were asked about their primary chronic disease work

unit (cancer, obesity, tobacco, diabetes, cardiovascular disease, and others), as well as their work unit collaborations
(exchange of information/cooperation in activities) with organizations in health and non-health sectors. As a measure
of the different organizations SHDs collaborated with in health and non-health sectors, a collaboration heterogene-
ity score for each programme area was calculated. One-way analysis of variance (ANOVA) with Tukey’s post hoc tests
were used to assess differences in collaborator heterogeneity between programme areas.

Results: A total of 574 participants were surveyed. Results indicated that the cancer programme area, along with
diabetes and cardiovascular disease, had significantly less collaboration heterogeneity with organizations outside of
the health sector compared to the obesity and tobacco programme areas.

Conclusions: While collaborations with health sector organizations are commonly reported, public health depart-
ments can increase collaboration with sectors outside of health to more fully address chronic disease prevention.

Keywords: Public health, State health department, Chronic disease, Multisector collaboration, Health equity

Background

Multisector interagency collaboration is necessary to
implement the complex multilevel evidence-based health
policies, environmental interventions, and systems
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approaches that address social determinants of health
for the major chronic diseases that have become a core
focus for public health [1, 2]. In recognition of this,
policy actions such as the Health in All Policies initia-
tives launched in Europe in the early 2000s have since
been adopted in many countries to bring diverse sectors
such as transportation, land use, housing, and educa-
tion together to improve population health and health
equity by incorporating health considerations into pol-
icy-making [3-8]. Multisectoral collaboration is essential
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to reducing poverty, improving education opportunities,
creating equitable built environments, and meeting key
United Nations (UN) Sustainable Development Goals
to improve well-being for all [9-11]. Governmental
public health departments have a critical role to play in
these initiatives and have increasingly collaborated with
other health organizations such as clinics and hospi-
tals, with calls for increased partnerships with a broader
array of organizations [12]. In the United States, each of
the 50 states has primary authority to address and pro-
tect the public’s health under its constitutional doctrine
of reserved powers [13]. Public health practitioners
in United States state health departments (SHDs) can
develop and ensure effective implementation strategies
for delivery of evidence-based programmes and policies
to address public health problems [14]. In the United
States, chronic disease funding comes largely from fed-
eral agencies to SHDs, which then contract with local
agencies such as local health departments (LHDs) for
implementation of evidence-based interventions the
SHD approves. Many of the evidence-based interven-
tions, such as those to reduce tobacco use or increase
physical activity opportunities, are multilevel and involve
complex system-wide and/or environmental and policy
changes [15]. Such changes involve collaboration with
organizations in sectors within and outside of health [1,
2, 15].

In recent decades, the United States Department of
Health and Human Services (the federal-level executive
branch department responsible for services related to
health) through the Healthy People objectives, along with
the Institute of Medicine (now the National Academy of
Medicine), have continuously advocated for stronger col-
laborations between public health departments and mul-
tisector organizations [16]. For example, core Healthy
People agenda items starting from the turn of the century
have called for SHDs to take a leadership role in collabo-
rating with diverse partners to facilitate the implemen-
tation of community health improvement plans [17]. In
the same time frame, Institute of Medicine recommen-
dations from annual reports have called for collaborative
partnerships as a key mechanism for involving organiza-
tions with a stake in community health [18].

Despite this, the extent of widespread public health
department collaboration with multisector organizations
remains unclear, with some evidence suggesting multi-
sector partnerships are beneficial for community health,
but that public health departments still collaborate pri-
marily with organizations within the health sector [17, 19,
20]. Participants in Canada’s Multi-sectoral Partnerships
Initiative in public health reported increased resources,
including increased access to people with different skills
and expertise [21, 22]. Additionally, most studies in the
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area of public health collaborations have focused primar-
ily on characterizing smaller-scale partnerships between
local-level health departments and agencies [18]. Less is
known on how mid- to higher-level public health agen-
cies such as SHDs collaborate with organizations outside
of the health sector. Evidence at the local level shows
benefits of multisector community partnerships. For
example, a national study by Tabak et al. (2018) found
that for LHDs in the United States, collaboration with
other multisector organizations in the community was
critical for the provision of evidence-based interventions
related to obesity and diabetes prevention, as few inter-
ventions were delivered directly by the LHD itself [23].
In the area of cardiovascular disease, a local multisector
initiative resulted in increased percentages of health-
care system hypertensive patients with controlled blood
pressure, compared to baseline [24]. Multisector cancer
collaborations have shown increased use of evidence-
based approaches to facilitate cancer screening [25, 26]
and increased cancer screening rates [27]. Although
hospitals are required to work with community-based
organizations to inform their community health needs
assessments and plans, such collaborations are often not
sustained through implementation [28].

While evidence in local-level partnerships is prom-
ising, key differences exist in the roles and collabora-
tive and partnership-forming processes of state-level
health departments versus local-level health agencies.
For example, compared to LHDs, SHDs are expected to
take on a more central leadership role, to be involved in
higher-level activities such as informing statewide health
policy creation, and to manage relationships with diverse
partner organizations and many different LHDs that may
have competing priorities [18, 29].

Additionally, SHDs increasingly focus on health equity
at a systems level and can serve as a bridging hub to foster
both state- and local-level multisector collaborations to
address health equity and social determinants of health.
For example, poverty is linked to higher morbidity and
mortality from cancer and other chronic diseases [30,
31]. Inadequate housing and neighbourhood air pollution
are associated with emergency room visits for asthma
[32-36]. Transportation barriers are associated with
missed preventive screenings, delayed cancer diagnoses,
and inadequate management of chronic diseases [37—41].
Food insecurity and inadequate access to healthy foods
are associated with higher rates of obesity and other car-
diometabolic conditions [42—44] and possibly lung func-
tion [45]. Although evidence is still developing, there is a
substantial body of research linking social determinants
of health to a range of health outcomes [46]. More work
is needed on which actions taken by sectors outside of
the health sector will most effectively improve social
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determinants of health [2, 47]. Because social determi-
nants of health are impacted by a diverse array of service
sectors outside of health-focused organizations like hos-
pitals and clinics (e.g., housing, transportation, schools,
city planning), SHDs are often in a position to facilitate
partnerships between organizations belonging to dif-
ferent sectors [12]. In the context of community health
equity, evidence suggests that in state-level public health
practice, a positive association exists between higher-
quality, more diverse partnerships and commitment to
health equity work through efforts to reduce poverty
and social needs among population groups experiencing
excess disease burden [48]. A recent systematic review
on public health strategies to reduce health inequali-
ties additionally identified multisector collaborations by
public health agencies as a core component for success-
ful interventions and programmes [49]. The Consoli-
dated Framework for Collaboration Research posits that
multisector collaborations with broad representation
across sectors, breadth of active memberships, and com-
munity representation, in combination with leadership
and workgroup best practices, can leverage social capital
and group dynamics to build capacity and increase com-
munity engagement and creditability of collaborations,
ultimately leading to the desired public health outcomes
of reduced health disparities and improved equity [47].
As many of the social determinants of health that lead
to health inequalities (e.g., unequal access to education
and housing) lie outside of the domain of the health-
care sector, the Consolidated Framework for Collabora-
tion Research describes pathways through which public
health collaborations with multisector organizations can
help facilitate increased health equity [47].

The Association of State and Territorial Health Offi-
cials (ASTHO) report on multisector collaboration
among state health agencies provides the best picture of
United States state-level health agency collaboration in
the literature [19]. This is a valuable and critical source
of information on health agency collaborations at the
state level, but the ASTHO survey assesses collaboration
with a broad lens and does not break down multisector
collaborations by chronic disease programme area or
work unit within each SHD. This is a gap, as SHDs are
not monolithic entities and may contain numerous pro-
gramme area work units focused on different infectious
and chronic diseases. Depending on the specific chronic
disease area, these different work units will be engaged
in different types of health-promoting activities, thereby
necessitating different types of organizational partners
and collaborators. For example, a public health work
unit focused on reducing childhood obesity may be
more likely to collaborate with the parks and recreation
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department (to promote outdoor physical activity) com-
pared to a work unit in the tobacco control programme
area.

This paper aims to provide a snapshot of the types of
organizations that SHDs in the United States collaborate
with for chronic disease prevention, the degree to which
collaborating organizations lie in the health sector ver-
sus other sectors, and whether/how collaborations differ
depending on specific chronic disease programme areas.
Therefore, this study adds to the growing body of litera-
ture on multisector collaboration by focusing on state/
province-level public health department partnerships
and characterizing collaborations within specific chronic
disease programme areas.

Methods

The survey used was part of a larger study investigat-
ing factors associated with mis-implementation of pub-
lic health programmes in SHDs. The study protocol
for this larger overall project was reported previously
[50]. Participants for the survey were SHD employees
recruited from the National Association of Chronic Dis-
ease Directors (NACDD) membership list working in
SHD chronic disease units. The NACDD is a professional
association composed of United States public health
workforce members including all SHD chronic disease
directors along with SHD staff members. Participants
were selected using a random number generator from
the NACDD membership list after individuals from ter-
ritories and non-qualifying positions (e.g., clerical and
financial personnel) were excluded. Emails were sent out
in June 2018 inviting a random sample of 1239 members
(of 3117) to participate in a Qualtrics online survey that
remained open for participation until August 2018. Par-
ticipants were offered a $20 Amazon gift card or to have
a donation made to a public health charity of their choos-
ing. Human subjects approval was obtained from the
Washington University in St. Louis Institutional Review
Board (#201812062).

Measures

The survey included items on respondent demograph-
ics, chronic disease programme working area, experi-
ence, and training, which were used in a separate study
investigating factors associated with mis-implementation
of chronic disease public health programmes in SHDs
(Padek et al. 2021). The final survey draft underwent cog-
nitive response testing with 11 former SHD chronic dis-
ease directors. Reliability test—retest of the revised draft
with 39 current SHD chronic disease unit staff found
consistency in scores, and only minor changes to the sur-
vey were needed.
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The types of organizations that SHDs collaborated
with were assessed by providing a roster of possible
organization types with the prompt “Which types of
organizations does your work unit currently collabo-
rate with?” For each potential partner organization
type, respondents were given the option to select any
of “exchange information”, “work together on activities
or projects’, “my agency provides financial resources’,
“my agency serves in a leadership role in the col-
laboration”, and “my agency is a recipient of financial
resources from this organization” to indicate the spe-
cific nature of collaboration. Two sets of rosters were
provided: one with a list of potential collaborating
organizations in the health sector (LHDs, other SHDs,
Federally Qualified Health Centers [FQHCs] which are
federally designated outpatient clinics receiving fund-
ing to serve low-income clients, hospitals, universi-
ties/schools/departments focused on health, Indian
Health Service, tribal health organizations, Medicaid
unit of state agency, state medical associations repre-
senting the physician professional society of the state,
health nonprofits, health insurance providers, mental
health services, foundation/public health institutes),
and another with potential collaborators in non-health
sectors (universities/schools/departments non-health-
focused, primary and secondary school-age educa-
tion/youth  programmes, media/communications/
public relations organizations, community develop-
ment organizations, social services other than Med-
icaid, businesses, parks and recreation departments,
housing, city planning/transportation agencies, jus-
tice system, state commissions/special counsels, tribal
agencies, other state agencies).
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Analysis
Analysis was conducted on the following chronic dis-
ease programme areas: cancer prevention and control,
obesity, tobacco, diabetes, and cardiovascular disease. A
sixth category was included titled “multiple programme
areas’, which was the option respondents selected if they
worked in more than one programme area, as many SHD
programme managers and section leaders do. Based on
the two survey rosters provided, all possible collaborat-
ing organization types were categorized into one of two
sectors, either “health sector” (including organizations
providing healthcare-related services) or “multisector”
(including organizations not directly providing health
services or not in healthcare-related fields). Collabora-
tion was considered to exist if a respondent indicated
that they exchanged information and/or worked together
on activities or projects with a particular organization.
Collaboration survey responses were combined for
each SHD chronic disease programme area so that in
cases where there was more than one respondent for
any particular programme area in a given state, their
responses for organizations collaborated with were
aggregated into a single case for that state. Table 1 con-
tains the initial total collected sample size for each
chronic disease programme area, as well as the aggre-
gated sample size used for analysis in Figs. 1, 2, 3, 4, 5,
6, and Additional file 1: all appendix figures. As a meas-
ure for heterogeneity of organizations collaborated with
in the health sector versus multisector, the probability
that any two randomly selected organizations collabo-
rating with a SHD in a programme area would be in
different sectors was calculated, normalized to a 0-1
scale. Therefore, the higher this heterogeneity number
(i.e., the closer the value to 1), the greater the likelihood
that any two randomly selected collaborators for a SHD

Table 1 Interorganizational collaboration scores by programme area in a 2018 survey of SHD health promotion/chronic disease units,

United States

Programme area Total number of NP Collaborator
respondents heterogeneity score®
(+SD)

Cancer prevention and control 78 39 0.82 (0.24)

Obesity prevention and management, including physical activity, healthy eating, 75 40 0.97 (0.05)

and obesity screening and management

Tobacco use prevention and control 61 36 0.93 (0.09)

Diabetes prevention and management 34 29 0.82(0.10)
Cardiovascular disease and stroke prevention 42 24 0.78 (0.21)

Multiple health promotion/noncommunicable disease programme areas 156 46 0.82(0.13)

2This N represents the final number of SHDs in each chronic disease programme area out of a total possible maximum of 50 states. In cases of multiple respondents in

a programme area for a state, these were aggregated into one case

b Score indicates probability (on a scale of 0 to 1) that any two randomly selected organization types collaborating with a SHD will be in different sectors. Therefore,
the closer the value is to 1, the greater the heterogeneity a SHD will have among collaborating organization types
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SHD Cancer

Program

Fig. 1 Top 10 SHD collaborators in the cancer programme area.
LHD, local health department; SMA, state medical association; FQHC,

Federally Qualified Health Center

SHDObesity |
Program

Fig. 2 Top 10 SHD collaborators in the obesity programme area

programme area would be from different sectors, indi-
cating greater heterogeneity (i.e., multisector collabora-
tions) in the types of organizations that SHD programme
area is working with. This measure, known as the Agresti
index of qualitative variation, is a commonly used sta-
tistic in fields including sociology, biology, and public
health to indicate heterogeneity/diversity with respect to
any particular characteristic among a group of entities,

SHD Tobacco
Program
Area

Fig. 3 Top 10 SHD collaborators in the tobacco programme area

for example, gender heterogeneity among a group of stu-
dents, species diversity in a habitat, and in this case, the
heterogeneity of organizational sector types that SHDs
collaborate with [51, 52]. Analysis of variance (ANOVA)
with Tukey’s honestly significant difference (HSD) post
hoc test was conducted to assess potential significant
differences in heterogeneity of collaborators across the
six chronic disease programme areas. Analysis was con-
ducted and figures were created using SPSS 26.

Results
The response rate of the overall larger survey was 48.3%
(n=643), with some additional dropout for the collabo-
ration portion of the survey 43.1% (n=574). There were
respondents from every state in the United States, but
not all chronic disease area work units were represented
for every state. The number of respondents for the six
programme areas of focus is shown in Table 1. Regarding
the distribution of participation across ASTHO-defined
regions (i.e, New England, South, West, Mountains/
Midwest, Mid-Atlantic/Great Lakes), there was rela-
tively even distribution (within a range of 16.5% of total
respondents in the least represented region to 23.3% in
the most represented region). Most participants were
programme managers (50.7%) or specialists in specific
roles such as epidemiologist or health educator (33.0%).
Further information on participant demographics, back-
ground education and training, and evidence-based deci-
sion-making capacity have been reported previously [53].
We created diagrams depicting the top 10 types of
organizations SHDs collaborated with the most (regard-
less of sector) for each of the six SHD programme areas of
focus (see Figs. 1, 2, 3, 4, 5, 6). Node sizes in the diagram
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SHD .
a— Cardiovascular |~
Program Area I

Fig. 4 Top 10 SHD collaborators in the cardiovascular programme
area

included epidemiologists and evaluators and other roles
that may not collaborate outside the SHD. Programme
managers and chronic disease unit leadership teams with
supervisory responsibilities across multiple programme
areas would not be the SHD employees to directly work
with the state-wide tobacco-free coalition, for exam-
ple, but it is likely they would be working with Medic-
aid and other state-wide entities to set up collaborative
initiatives.

When drawing conclusions from the study results, sev-
eral limitations should be considered. Importantly, our
sampling method was not designed to purposively sam-
ple across all states in a complete or uniform manner.
Additionally, the decision to aggregate data from multiple
respondents for SHD programme areas into a single case
may provide a clearer broad overview of the collaboration
patterns for each SHD, but some granularity in the data
may be lost. Importantly, we only asked SHD participants
who they collaborate with, so findings are unidirectional.
We also did not assess the strength of partnerships,
through for example asking about frequency or qual-
ity of collaboration for each kind of activity. Self-report
carries the limitation of possible social desirability bias,
which could inflate within-health-sector reporting (e.g.,
the Centers for Disease Control and Prevention [CDC]
sometimes urges SHDs to collaborate with healthcare
systems).

Fig.5 Top 10 SHD collaborators in the diabetes programme area

Fig. 6 Top 10 SHD collaborators in the “working in multiple chronic
disease programme areas”

Conclusions

Despite limitations, our study results provide important
implications for SHD multisector collaborations moving
forward, particularly taking into account major issues
facing the public health system today. This is especially
relevant in the context of health equity, because cancer,
cardiovascular disease, and diabetes are among some of
the chronic diseases with the largest differences in dis-
ease burden among population groups [57, 58]. Yet in
these areas, SHD collaborations remained heavily skewed
to health sector organizations, which are equipped pri-
marily to offer a narrow range of specific clinical services
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and not address multiple community and social needs, a
broad array of policies, and other critical social determi-
nants of health [1, 59]. While services like health screen-
ings, primary care, and hospitalization are important and
readily provided by the health sector, other services such
as transportation, education, housing, and income assis-
tance linked strongly with social determinants of health
are not adequately addressed by health sector organiza-
tions alone. Evidence suggests that equity and commu-
nity health are enhanced when diverse organizational
types can work hand in hand in tandem with the health
sector [2]. Such evidence can inform how resources are
directed to multisector collaborations. Compared to hos-
pitals or clinics (to which access is systemically reduced
for many minorities and vulnerable populations), munici-
pal, faith-based, social, and educational institutions and
organizations are far more influential and accessible
community-based settings through which chronic dis-
ease prevention efforts may be channelled [2].

Although our study focuses primarily on health
department collaborations in the context of chronic
disease, the return of infectious disease to the fore-
front of consciousness in public health due to COVID-
19 has highlighted more than ever the importance of
strong multisector collaborations for all areas in popu-
lation health [60—62]. In managing a coordinated pub-
lic health response to the pandemic, SHDs and local
public health agencies should collaborate with multi-
ple sectors, including state education agencies, school
districts, restaurant associations and chains, entertain-
ment venues, and public transportation, to address
issues such as social distancing protocols and reopen-
ing procedures [63]. Thus, in addition to chronic dis-
ease, issues in the areas of health equity and infectious
disease increasingly highlight the importance of multi-
sector collaborations for public health departments.

Despite evidence that over the last decade, SHDs are
overall collaborating more and more with organizations
outside of the health sector, our findings that several
major chronic disease programme areas still collaborate
largely with health sector organizations pave the way for
several future research directions [12]. A direct next step
is to further investigate mechanisms that facilitate col-
laboration of public health department work units with
community-based organizations outside of the health
sector. One potential approach to promoting multi-
sector collaboration is specifically through key fund-
ing agency and stakeholder partnerships. For example,
the CDC Action Communities for the Health, Innova-
tion, and EnVironmental Change (ACHIEVE) initiative
brought together national organizations from different
sectors (e.g., YMCA-USA, National Recreation and Parks
Association, National Association of County and City
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Health Officials) to create a cross-agency collaborative
grant-funding structure for local community initiatives
[1]. Effective partnerships are bidirectional and involve
reciprocal investment from both parties; therefore, future
research could study collaboration and the costs of col-
laboration from the vantage of multisector partnering
organizations rather than largely from the perspective
of health organizations such as public health depart-
ments. Finally, we recommend further investigation of
effective collaboration processes between state-level and
local-level multisector organizations, as organizations at
the local level are often in the best position to promote
health in neighbourhoods and communities [64, 65].
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