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Marshall H Chin,® Maureen Dobbins,* Debra Dekker,” Ross C Brownson'*®

ABSTRACT

Objective The nearly 3000 local health departments
(LHDs) nationwide are the front line of public health and
are positioned to implement evidence-based interventions
(EBIs) for diabetes control. Yet little is currently known
about use of diabetes-related EBIs among LHDs. This
study used a national online survey to determine the
patterns and correlates of the Centers for Disease Control
and Prevention Community Guide-recommended EBIs for
diabetes control in LHDs.

Research design and methods A cross-sectional study
was conducted to survey a stratified random sample of
LHDs regarding department characteristics, respondent
characteristics, evidence-based decision making within
the LHD, and delivery of EBIs (directly or in collaboration)
within five categories (diabetes-related, nutrition, physical
activity, obesity, and tobacco). Associations between
delivering EBIs and respondent and LHD characteristics
and evidence-based decision making were explored using
logistic regression models.

Results Among 240 LHDs there was considerable
variation among the EBIs delivered. Diabetes prevalence
in the state was positively associated with offering the
Diabetes Prevention Program (OR=1.28 (95% Cl 1.02 to
1.62)), diabetes self-management education (OR=1.32
(95% Cl 1.04 to 1.67)), and identifying patients and
determining treatment (OR=1.27 (95% Cl 1.05 to 1.54)).
Although all organizational supports for evidence-based
decision making factors were related in a positive
direction, the only significant association was between
evaluation capacity and identifying patients with diabetes
and determining effective treatment (OR=1.54 (95% ClI
1.08 to 2.19)).

Conclusion Supporting evidence-based decision making
and increasing the implementation of these EBIs by more
LHDs can help control diabetes nationwide.

INTRODUCTION

Diabetes causes significant morbidity and
mortality.!  Evidence-based  interventions
(EBIs) are available to help modify lifestyle
behaviors related to diabetes (eg, nutrition
and physical activity) and enhance its treat-
ment and management.”* Tools such as the

Significance of this study

What is already known about this subject?

» The nearly 3000 local health departments (LHDs)
nationwide are thefrontline of public health and are
positioned to implement evidence-based interven-
tions (EBIs) for diabetes control.

» Little is currently known about use of diabetes-relat-
ed EBIs among LHDs.

What are the new findings?

» There is wide variation in evidence-based interven-
tions (EBIs) offered at local health departments(L-
HDs): half of EBIs offered by >80% of the sample,
and a quarteroffered by fewer than 60%.

» There are several respondent and LHD characteris-
tics associated with offeringeach of the four diabe-
tes-related EBIs.

How might these results change the focus of

research or clinical practice?

» Supporting evidence-based decision making, and
increasing the implementation of EBIs by more LHDs
can help control diabetes nationwide.

Community Guide (https://www.thecommu-
nityguide.org/topic/diabetes), What Works
for Health, and Cochrane reviews are avail-
able to support the use of EBIs to prevent and
control diabetes.”"" There is a strong case
for the engagement of organizations such as
local health departments (LHDs) in diabetes
prevention and control.” *'*

The nearly 3000 US LHDs are the ‘front-
line’ of public health, and are therefore well
positioned to implement EBIs for diabetes
control directly and/or in collaboration with
other organizations serving the same commu-
nity." ' These departments typically receive
funding from state and local governments,
and engage in surveillance and prevention
activities (eg, tuberculosis screening, child
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and adult immunization provision), as well as activities
related to environmental health (eg, inspecting food
service establishments and day care centers).'* As the
threats to public health have changed over time, so have
the roles of LHDs."” " % Public health departments can
and should play an important role in diabetes preven-
tion and management.” ' '” One study found that for
each 10% increase in public health spending, diabetes
mortality fell by 1.4%."” These gains appear to be due, in
part, to collaborations and partnerships within commu-
nities to provide needed services and achieve common
population health goals."® ' Health departments can
extend the reach of healthcare providers and the tradi-
tional healthcare system, and are able to provide services
to community members who may not otherwise have
access to preventive care and health screening due to
lack of medical insurance or a feeling of alienation from
the medical system.'”

The National Association of County and City Health
Officials (NACCHO) conducts an ongoing survey of
LHDs, the National Profile of Local Health Departments,
to identify the population-based primary prevention
activities available in the communities served by LHDs. In
2016, 34% of LHDs reported screening for diabetes, and
74%,60%,and 57% indicated they offer population-based
primary prevention related to nutrition, physical activity,
and chronic disease, respectively.'* However, these activ-
ities were defined broadly and did not ask about specific
EBIs. Despite the critical role LHDs play'® '? and the wide-
spread initiatives LHDs provide, limited information is
available about the programs offered and whether these
are EBIs. Detail is also lacking with regard to how LHDs
are delivering these EBIs (ie, directly by the department
and/or in collaboration) at the local level. Further, given
the documented gap in translation of research to public
health practice, a fuller understanding of factors that
facilitate and/or hinder EBI implementation is needed.

Previous research has suggested that organizational
processes can impact uptake of EBIs and that the compo-
nents of evidence-based decision making (EBDM) can
support implementation of EBIs.* ™ EBDM operates
at multiple levels within an LHD and includes summa-
rizing the findings from the best available peer-reviewed
evidence, using data and information systems, applying
program planning frameworks, engaging the community
in assessment and decision making, conducting sound
evaluation, and synthesizing science and communication
skills with common sense and political acumen for dissem-
ination to other stakeholders and decision makers.* In
public health agency settings, management support for
EBDM is associated with improved performance.*

This study seeks to assess LHDs’ delivery of EBIs related
to diabetes prevention and control in several catego-
ries (diabetes-related such as the Diabetes Prevention
Program (DPP) or self-management education, obesity,
physical activity, nutrition and tobacco), and whether
these are delivered directly, in collaboration, and/or
both. Further, for diabetes-related EBIs, factors at the

level of the LHD, including EBDM, associated with deliv-
ering each EBI were explored.

RESEARCH DESIGN AND METHODS

This cross-sectional survey was part of a larger dissemi-
nation study focusing on efforts to improve evidence-
based diabetes management and chronic disease control
among LHDs.*

Participants and recruitment

LHDs were drawn from the 1677 LHDs across the USA
which reported in the 2016 NACCHO National Profile
that their agency screens for diabetes or body mass index
(BMI), or conducts population-based primary preven-
tion activities for nutrition or physical activity (ie, the
National Profile survey asks whether the LHDs ‘screen for
diabetes or BMI” and ‘conduct population-based primary
prevention activities for nutrition or physical activity’
directly or via contract). A stratified random sample of
600 LHDs were selected according to three jurisdiction
population size categories (small <50 000, medium 50
000-199 999, and large 2200 000). Efforts were made to
distribute the sample across LHD jurisdiction population
sizes. Within each selected LHD, the lead practitioner
working in chronic disease control was invited to partici-
pate in the current study (eg, one participant per health
department). After excluding non-valid email addresses,
the final recruitment sample was 579.

Data collection

Survey invitation emails included study information and
alink to complete the survey online via the Qualtrics soft-
ware. To enhance participation, 1 week prior to the survey
invitation, a preinvitation email informing survey contacts
about the purpose of the study was sent. If a potential
participant did not respond to the invitation, follow-up
included three reminder emails and two follow-up calls.
As compensation for their time completing the survey,
respondents were offered a $20 Amazon.com gift card.

Survey development

Details of the survey development process have been
described elsewhere.”® Briefly, the survey drew on
previous research conducted by the project team®
and existing instruments identified through snowball
sampling of other researchers’ measures identified by the
study team. In addition to three rounds of input, cogni-
tive response testing interviews with 10 practitioners like
those in the target audience and an assessment of test—
retest reliability were conducted.

Respondent and LHD characteristics

Respondents reported the characteristics of their LHD
(eg, current status in Public Health Accreditation Board
accreditation efforts) and themselves (eg, age group,
years in current position); these characteristics are listed
in table 1. The survey also included the Short Grit Scale,
which measures respondent characteristics: passion and
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Table 1 LHD and respondent characteristics of LHDs in
the total sample (n=376)
n (%*) or
mean (SD)
Respondent characteristics
Age group (years), n (%)
20-29 14 (3.7)
30-39 86 (23)
40-49 111 (30)
50-59 107 (28)
60+ 57 (15)
Race/Ethnicity, n (%)
White 315 (84.0)
Black/African—-American 26 (6.9)
Other race 27 (7.2)
Hispanic or Latino 7(1.9)
Sex, n (%)
Male 60 (16)
Female 312 (83)
Master’s degree or higher in any field, n (%)
No 155 (42)
Yes 216 (58)
Public health master’s or doctorate, n (%)
No 253 (68)
Yes 118 (32)
Position, n (%)
Top executive, health director/officer/ 97 (26)
commissioner
Administrator, deputy or assistant director 77 (20)
Manager of a division or program 138 (37)
Program coordinator 33 (8.8)
Technical expert position (evaluator, 30 (8.0)
epidemiologist, health educator)/other
Years in current position (years), n (%)
<5 202 (54)
5-9 87 (23)
10-19 60 (16)
20+ 25 (6.7)
Years in public health (years), n (%)
<5 41 (11)
5-9 66 (18)
10-19 118 (32)
20+ 149 (40)
Short Grit Scale, mean (SD) 4.0 (0.48)
LHD characteristics
LHD jurisdiction population category, n (%)
Small (<50 000) 118 (32)
Medium (50 000-199 999) 124 (33)
Continued

Table 1 Continued
n (%*) or
mean (SD)
Large (200 000+) 128 (35)
PHAB-accredited or preparing to apply, n (%)
Currently accredited 113 (30)
Recently applied but not yet accredited 42 (11)
Yes, but have not yet applied 84 (22)
No 107 (28)
Unsure 29 (7.7)
Currently participate in academic partnerships, n (%)
Yes 272 (73)
No/Unsure 99 (27)
Diabetes prevalence in the state, mean (SD) 9.2 (1.5)

*% within respondent and LHD characteristic categories.
LHD, local health department; PHAB, Public Health Accreditation
Board.

perseverance for long-term goals.?” Perceived organiza-
tional support for EBDM was assessed using six factors
derived from the survey using confirmatory factor anal-
ysis (full item wording is available in online supple-
mentary table 1; factor development and validation are
described elsewhere®). The organizational support
for EBDM factors, as shown in Parks et al’® (figure 1),
includes awareness of EBDM (three items), capacity for
EBDM (seven items), resource availability (three items),
evaluation capacity (three items), EBDM climate cultiva-
tion (three items), and partnerships to support EBDM
(three items).

Assessment of EBIs offered

For the items assessing EBI delivery, sources such as the
Community Guide” and What Works for Health®? were
used to identify EBIs, which LHDs might offer either
directly or in collaboration. EBIs fell in one of the five
categories of diabetes prevention and control activities
addressed in the public and community health setting
(ie, diabetes-related, obesity, physical activity, nutrition,
and tobacco), and were reviewed by the study team to
select those with the strongest evidence base. To mini-
mize respondent burden and increase accuracy in
reporting, participants were only asked to report on
EBIs within a given category (ie, diabetes-related, obesity,
physical activity, nutrition, and tobacco), which was
determined by the program area in which they reported
working (ie, diabetes-related, obesity, physical activity,
nutrition, and tobacco). The decision logic was set to
increase the sample of participants asked to report on the
four diabetes-related EBIs; those who reported diabetes
as a program area—whether alone (diabetes only) or
in combination with other program areas—were asked
to respond to the four diabetes-related EBIs. Thus 240
participants were asked to report on the diabetes-related
EBIs, and 24, 31, 38, and 42 participants were asked to
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Percent of LHDs delivering
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Evidence-Based Interventions for Diabetes Prevention and Control

OOnly Direct MOnly Collaborated D Direct and Collaborated

EBIs=Evidence-based interventions; LHDs = Local health departments;

Diabetes-related EBIs: DPP = Diabetes prevention program (DPP)/ diet and physical activity promotion programs
with people at increased risk for type 2 diabetes; CHWs = Community health workers to deliver diet and physical
activity promotion, and weight management to groups or individuals with increased risk for type 2 diabetes;
DSME = Diabetes self-management education with persons with diabetes delivered in community gathering
places; ID and Treat = Diabetes management: identifying patients with diabetes and determining effective
treatment;

Obesity-related EBIs: Worksite = Worksite programs, policies or environmental changes to support
nutrition/healthy food and physical activity; Reduce screen time = Behavioral interventions to reduce screen
time among children OR reduce screen time plus increase physical activity/healthy eating; Multicomp. w/ tech =
Multicomponent interventions with coaching that uses technology to communicate with individuals or groups
to help them lose or maintain weight (e.g., pedometers with computer interaction, social media); Screen and
manage = Obesity screening and management: screening adults and referring patients with a body mass index
(BMI) of 30 kg/m2 or higher to behavioral interventions;

Physical activity (PA)-related EBIs: Social support = Programs that set up social support for physical activity (e.g.
walking groups, buddy/accountability systems); Safer streets = Programs, policies, or environmental changes
that make streets safer for pedestrians and cyclists (e.g. street lighting, crosswalks, bike lanes, Complete Streets,
Safe Routes to Schools); Access to PA places = Programs or policies that create or improve access to places for
physical activity (e.g., walking trails, making exercise facilities more accessible, joint use agreements between
schools and communities); Schools = Programs or policies that increase physical activity in schools (e.g., time in
school PE classes, training for PE teachers, equipment and materials, physical activity breaks);

Nutrition-related EBIs: Access = Policies or environmental changes to improve access to healthy foods in
worksites, schools, or other local facilities (e.g., changing cafeteria options, vending machine content, healthy
meeting meals); Food assistance = Policies or changes that improve healthier food choices through nutrition
assistance programs (e.g., WIC, SNAP, Senior Nutrition Programs); School gardens = School gardens that allow
students to garden during school or non-school hours with school staff guidance; Breastfeeding = Policies,
environmental changes or programs promoting breastfeeding initiation, exclusive breastfeeding, and duration
of breastfeeding;

Tobacco-related EBIs: Provider reminders = Reminders for clinic healthcare providers to discuss
tobacco/nicotine cessation with clients (e.g. chart stickers, medical record check lists); Quitline = Mass health
communication with cessation messages AND quitline number; Indoor air = Public education about clean indoor
air policies or the expansion of these policies; Price education = Public education about the effects of tobacco
unit price on preventing and reducing tobacco consumption

Figure 1 Percentage of LHDs that reported delivering EBIs directly and/or collaboratively with a partnering organization.
SNAP, Supplemental Nutrition Assistance Program; WIC program, Women, Infants, and Children program.

report on obesity, physical activity, nutrition, and tobacco
EBIs, respectively. Each category included four EBIs and
asked participants to report whether their LHD offered

the EBI directly, in collaboration with a partner, both
(directly/in collaboration), or neither (figure 1 lists the
EBIs). The survey defined ‘delivered’ as ‘In the past year,
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has your agency directly delivered, and has your agency
collaborated with organizations to support delivery of
the following diabetes interventions’. Collaborated with
was defined as ‘served as a community/clinical referral
source, or a convener that facilitates the program or
referral system’.

Analysis

Participant and LHD characteristics were summarized
using descriptive statistics. Descriptive analyses were also
used to describe direct EBI implementation and collabo-
rative implementation (ie, if the EBIs were offered, were
they delivered directly by the LHD and/or in collabora-
tion). Given the focus of the study, only the diabetes-re-
lated EBIs had a large enough sample size to explore in
more depth. Bivariate logistic regression models were
used to explore whether LHD characteristics and EBDM
scores were associated with whether the LHD offered
each diabetes-related EBI and whether the LHD offered
all four diabetes-related EBIs. Analyses were performed
in SPSS V.24; significance levels for the models were set
at p<0.05.

RESULTS

The 376 responding LHD practitioners (one survey
participant per LHD) (65% response rate) were evenly
distributed across jurisdiction population size categories;
30% worked for an accredited LHD (table 1). Respon-
dents were primarily female (83%), older than 40 years
(73%), and had worked in public health for at least 10
years (72%). In terms of training, 58% of the respon-
dents reported a master’s degree or higher in any field,
while 32% reported a master’s or doctorate in public
health. Most respondents were a manager of a division
or program (37%), the top executive, health director/
officer/commissioner (26%), or an administrator,
deputy or assistant director (20%) at the LHD. Addi-
tional respondent and LHD characteristics are shown in
table 1.

There was considerable variation among the diabetes-re-
lated EBIs delivered directly and/or in collaboration,
with greater than 80% of the respondents reporting they
offered the DPP (82%) and diabetes self-management
education (81%), compared with 61% offering commu-
nity health worker programming and 67% offering
diabetes screening and treatment referrals (figure 1). Of
the 24 LHDs that were asked about obesity EBIs, the only
commonly reported EBI was worksite programs, policies
or environmental changes to promote nutrition/healthy
food and physical activity (83%). Greater than 80% of
the 38 LHDs that were asked about the nutrition EBIs
reported three of these EBIs were delivered (ie, policies
or environmental changes to improve access to healthy
foods in worksites, schools, or other local facilities; poli-
cies or changes that improve healthier food choices
through nutrition assistance programs; and policies,
environmental changes or programs promoting breast

feeding); school gardens were reported by only 57% of
the 38 LHDs. Thirty-one respondents were asked about
physical activity promotion EBIs (ie, programs that set
up social support for physical activity; programs, poli-
cies, or environmental changes that make streets safer
for pedestrians and cyclists; programs or policies that
create or improve access to places for physical activity;
and programs or policies that increase physical activity
in schools), and these EBIs were commonly delivered
(all 270%). Tobacco EBIs were also commonly delivered
directly and/or in collaboration, with 280% of LHDs
delivering each of the three tobacco EBIs and 67% deliv-
ering the fourth EBIL

Five EBIs (including all four physical activity EBIs) were
only offered in collaboration or both directly/in collabo-
ration with partners, but were not reported to be offered
only directly. Most of the remaining EBIs (n=13) were
offered only directly by 3%-11% of LHDs asked. Only
two EBIs, both nutrition EBIs (improving food choices in
assistance programs and promoting breast feeding) were
offered only directly at more than 11% of LHDs.

Among the 240 LHDs asked to report on the diabe-
tes-related EBIs, there were several associations between
respondent and LHD characteristics, as well as the organi-
zational support for EBDM factors and the EBIs (tables 2
and 3). Most consistently at the respondent level, how
long the respondent had been in their current position
and their age were both negatively associated with using
community health workers to deliver diet and physical
activity promotion and/or weight management to groups
or individuals with increased risk for type 2 diabetes and
with delivering all four diabetes-related EBIs. At the LHD
level, diabetes prevalence in the state was associated with
offering three of the EBIs: the DPP (OR=1.28 (95% CI
1.02 to 1.62)), diabetes self-management education
(OR=1.32 (95% CI 1.04 to 1.67)), and identifying patients
and determining treatment (OR=1.27 (95% CI 1.05 to
1.54)). Finally, although all organizational supports for
EBDM factors were related in a positive direction with
offering the EBIs, the only significant association was
between evaluation capacity and identifying patients with
diabetes and determining effective treatment (OR=1.54
(95% CI1.08 to 2.19)).

DISCUSSION

This study found in a national sample of LHDs a wide
variation in EBI offerings by category of EBI (ie, obesity
vs physical activity) and by individual EBI, with half of
the EBIs offered by at least 80% of the reporting LHDs.
Widespread adoption of EBIs in public health practice
is an encouraging development for effective preven-
tion and management of diabetes. The results demon-
strate that collaboration with other organizations in the
community appears to be critical to offering EBIs; very
few EBIs were offered only directly by the LHD. Offering
healthier food assistance programs and breastfeeding
promotion were the EBIs with the greatest percentage
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only being delivered directly by the LHD (17% and 16%,
respectively). These may be thought to be more tradi-
tional functions of public health." " 1°* However, when
branching out to the other types of EBIs, with more envi-
ronment and policy focus, LHDs reported collaboration
to accomplish implementation.

Although half of the EBIs were offered by 280% of the
sample, a quarter of the EBIs were offered by fewer than
60%. Behavioral interventions to reduce screen time;
multicomponent interventions with coaching that uses
technology to aid in weight loss or maintenance (eg,
pedometers with computer interaction, social media);
and school gardens are more newly recommended
interventions, which may be, in part, why fewer LHDs
reported offering these interventions than more conven-
tional programs such as diabetes self-management educa-
tion or diet and physical activity promotion programs
with people at increased risk for type 2 diabetes, such
as the DPP. For example, the oldest reference on the
What Works for Health web page for school gardens is
from 2005.” Screening for obesity in adults and refer-
ring those with elevated BMI (>30 kg/m?) to behavioral
interventions may be offered in a smaller percentage of
responding LHDs, as this type of programs may be viewed
as more of a clinical service, particularly as the recom-
mendation from the US Preventive Services Task Force
is focused on clinicians in primary care settings.” There
may be additional barriers to offering interventions
where community health workers deliver diet and phys-
ical activity promotion and weight management to those
with increased risk for type 2 diabetes, such as licensure,
cost/turnover, and fears of deportation.32 33

Several factors were found to be related to offering
each of the diabetes-related EBIs and all four of the
diabetes-related EBIs. At the individual level, older
respondents and those who had been in their position
longer (likely correlated factors) were less likely to report
their LHD offered the EBIs. Previous studies have found
that perceptions of public health practice models, such as
coordinated chronic disease prevention, vary with dura-
tion in a state health department34; however, while one
study found barriers to EBDM to be ranked higher by
older practitioners,”' another study found older respon-
dents reported higher levels of organizational support
for EBDM.™ It is possible that older LHD staff are further
removed from training, as hasbeen seenin healthcare,%_?’8
or prefer to rely more heavily on learned experience
than evidence-based resources when selecting interven-
tions to implement. At the organizational level, the size
of the jurisdiction served was positively associated with
delivering diet and physical activity promotion programs
with people at increased risk for type 2 diabetes, such as
the DPP. A pilot study of LHDs in Missouri found orga-
nizational characteristics such as LHD size and accred-
itation status were positively associated with delivering
EBIs.* While this crosssectional study does not allow for
assessment of causation, it is notable that, at the LHD
level, there was a positive association between diabetes

prevalence in the state and offering several of the EBIs.
This suggests that higher diabetes prevalence may elevate
the issue of diabetes as a priority, and LHDs and their
partners may respond with additional EBIs; alternately,
higher diabetes prevalence may lead to more funding
from the Centers for Disease Control and Prevention.
Zhang et al'”® found diabetes prevalence to be associated
with LHDs screening for diabetes, but not with delivery
of obesity prevention programs.

This study provides support for the positive associ-
ation between organizational support for EBDM and
LHDs delivering EBIs. Although all of the organizational
supports for EBDM factors were positively associated with
offering the EBIs, the only significant association was
between evaluation capacity and identifying patients with
diabetes and determining effective treatment. This aligns
with previous research, which has shown the importance
of organizational-level factors related to EBDM and
use of research evidence. For example, a pilot study in
Missouri LHDs found delivering EBIs to be associated
with the perception that the agency gives incentives
and rewards to help employees use EBDM principles.”
There is a growing literature that capacity for EBDM can
be built with sustained efforts (eg, training, technical
assistance).*

There are limitations to this study, including the sample
size; respondents were only asked about EBIs in one cate-
gory, so only the four items in the diabetes-related EBI
category had items with adequate sample size. Future
work could explore EBIs in the other categories (eg,
obesity, nutrition) to identify whether these associations
were significant and whether LHDs might be offering
other interventions, which may not have had as strong
of an evidence base at the time the EBIs were selected.
While this was a national study with LHDs from 44 states
and a balance of LHDs by jurisdiction population size,
only LHDs that offered some diabetes-related services
were included; thus, the findings cannot be general-
ized to other public health settings such as state health
departments or community-based organizations or to all
LHDs. While there are no directly comparable data at the
national level, the NACCHO National Profile of Local
Health Departments, an ongoing survey of LHDs, asked
whether population-based primary prevention activities
(defined broadly, rather than asking about specific EBIs
as in the current study) were performed by the LHD
directly, contracted out by the LHD, provided by others
in the community independent of LHD funding, or not
available in the community.* The 2016 National Profile
found a similar percent of LHDs reported programming
nutrition (current sample: 97% offer; NACCHO sample:
97% offer), physical activity (current sample: 99% offer;
NACCHO sample: 94% offer), and tobacco (current
sample: 98% offer; NACCHO sample: 96% offer) were
available in their community as was found in the current
sample. This suggests the current sample of LHDs is likely
representative of those nationwide. Other important
limitations include that data were self-reported and there
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was only one response per LHD. It is possible that LHDs
over-reported offering EBIs due to social desirability bias;
however, the range of offerings suggests that respon-
dents were willing to report that their LHD did not offer
specific EBIs. The self-report nature of the data collec-
tion also makes it difficult to interpret how respondents
conceptualized delivering EBIs in collaboration, where
there might be less knowledge of specific EBI delivery.

The current study highlights important strengths and
gaps in EBI offerings in LHDs and identified correlates
at the respondent and LHD levels, as well as correlates
related to EBDM that are associated with offering
diabetes-related EBIs. While many of the characteris-
tics are non-modifiable (ie, age, jurisdiction popula-
tion category), it is possible to modify EBDM within an
LHD.** Future work could conduct dissemination and
implementation studies to better tease out causality, and
to determine whether improvements in EBDM support
and capacity can lead to increased offering of EBIs by
LHDs, which is critical to addressing diabetes in the US
and other countries.

Author affiliations

"Prevention Research Center in St Louis, Brown School, Washington University in St
Louis, St Louis, Missouri, USA

2Department of Epidemiology, College for Public Health and Social Justice, Saint
Louis University, St Louis, Missouri, USA

®Department of Medicine and Chicago Center for Diabetes Translation Research,
University of Chicago, Chicago, lllinois, USA

*National Collaborating Centre for Methods and Tools and Health Evidence,
McMaster University, Hamilton, Ontario, Canada

®National Association of County and City Health Officials (NACCHO), District of
Columbia, Washington, USA

®Department of Surgery (Division of Public Health Sciences) and Alvin J Siteman
Cancer Center, Washington University School of Medicine, Washington University, St
Louis, Missouri, USA

Acknowledgements We acknowledge the help of Mackenzie Robinson in data
collection and reporting, and the administrative support provided by Linda Dix,
Mary Adams, and Cheryl Valko of the Prevention Research Center in St Louis,
Brown School, Washington University in St Louis. We also acknowledge the Centers
for Disease Control and Prevention and the Robert Wood Johnson Foundation,
which provided funding for the 2016 National Profile study, and the National
Association of County and City Health Officials (NACCHO).

Contributors Conceptualization and design: RGT, RCB, RGP, PA, MHC. Survey
instrument development and testing: RCB, RGT, PA, KAS, RGP, MHC. Statistical
support: RGT, RGP, RRJ, RCB. Writing: RGT, RGP, RCB. Manuscript content revisions:
RCB, PA, SM, RGP, MHC, RGT, KAS, MD, DD.

Funding This work was supported by the National Institute of Diabetes and
Digestive and Kidney Diseases of the National Institutes of Health under award
numbers 5R01DK109913, 2P30DK092949, and P30DK092950. The findings and
conclusions in this article are those of the authors and do not necessarily represent
the official positions of the National Institutes of Health.

Competing interests None declared.
Patient consent Not required.

Ethics approval The Institutional Review Board at Washington University in St Louis
Human Research Protection Office reviewed and approved this study.

Provenance and peer review Not commissioned; externally peer reviewed.

Data sharing statement A limited data set without identifiable participant data is
available on request in coordination with the Human Research Protection Office.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits

others to copy, redistribute, remix, transform and build upon this work for any
purpose, provided the original work is properly cited, a link to the licence is given,
and indication of whether changes were made. See: http://creativecommons.org/
licenses/by/4.0/

REFERENCES

1. National Diabetes Statistics Report. 2017. Estimates of Diabetes and
Its Burden in the UnitedStates [article online]. https://www.cdc.gov/
diabetes/pdfs/data/statistics/national-diabetes-statistics-report.pdf
(accessed 1 Jan 2018).

2. Psaltopoulou T, llias I, Alevizaki M. The role of diet and lifestyle in
primary, secondary, and tertiary diabetes prevention: a review of
meta-analyses. Rev Diabet Stud 2010;7:26-35.

3. Golden SH, Maruthur N, Mathioudakis N. The case for diabetes
population health improvement: evidence-based programming for
population outcomes in diabetes.. Curr Diab Rep 2017;17:51.

4. Ely EK, Gruss SM, Luman ET. A national effort to prevent type 2
diabetes: participant-level evaluation of CDC’s national diabetes
prevention program. Diabetes Care 2017;40:1331-41.

5. The Cochrane Collaboration. Cochrane Public Health: The Cochrane
Collaboration, 2017.

6. Research-tested intervention programs (RTIPs) (article online). 2017.
https://rtips.cancer.gov/rtips/index.do (accessed 22 Dec 2017).

7. The Guide to Community Preventive Services (The Community
Guide) (article online). 2017. https://www.thecommunityguide.org/
(accessed 22 Dec 2017).

8. Zaza S, Briss PA. Harris KW: The Guide to Community Preventive
Services: What Works to Promote Health? New York: Oxford
University Press, 2005.

9. Using What Works for Health (article online). 2017. http://www.
countyhealthrankings.org/take-action-to-improve-health/what-
works-for-health (accessed 24 Jan 2018).

10. Pronk NP, Remington PL. Combined diet and physical activity
promotion programs for prevention of diabetes: community
preventive services task force recommendation statement. Ann
Intern Med 2015;163:465-8.

11. Balk EM, Earley A, Raman G. Combined diet and physical activity
promotion programs to prevent type 2 diabetes among persons at
increased risk: a systematic review for the community preventive
services task force. Ann Intern Med 2015;163:437.

12. Zhang X, Luo H, Gregg EW, et al. Obesity prevention and diabetes
screening at local health departments. Am J Public Health
2010;100:1434-41.

13. Porterfield DS, Reaves J, Konrad TR, et al. Assessing local health
department performance in diabetes prevention and control-North
Carolina, 2005. Prev Chronic Dis 2009;6:A87.

14. National profile of local health departments survey: chapter
7-programs and services (article online). 2017. http://
nacchoprofilestudy.org/chapter-7/ (accessed 5 Mar 2018).

15. Frieden TR. Asleep at the switch: local public health and chronic
disease. Am J Public Health 2004;94:2059-61.

16. Wright B, Nice AJ. Variation in local health department primary care
services as a function of health center availability. J Public Health
Manag Pract 2015;21:E1-9.

17. Mays GP, Smith SA. Evidence links increases in public
health spending to declines in preventable deaths. Health Aff
2011;30:1585-93.

18. Mays GP, Mamaril CB, Timsina LR. Preventable death rates fell
where communities expanded population health activities through
multisector. Health Aff 2016;35:2005-13.

19. Mays GP, Scutchfield FD. Improving public health system
performance through multiorganizational partnerships. Prev Chronic
Dis 2010;7:A116.

20. Brownson RGC, Fielding JE, Maylahn CM. Evidence-based public
health: a fundamental concept for public health practice. Annu Rev
Public Health 2009;30:175-201.

21. Jacobs JA, Dodson EA, Baker EA, et al. Barriers to evidence-based
decision making in public health: a national survey of chronic
disease practitioners. Public Health Rep 2010;125:736-42.

22. Dodson EA, Baker EA, Brownson RC. Use of evidence-
based interventions in state health departments: a qualitative
assessment of barriers and solutions. J Public Health Manag Pract
2010;16:E9-15.

23. Jacobs JA, Jones E, Gabella BA, et al. Tools for implementing an
evidence-based approach in public health practice. Prev Chronic Dis
2012;9:E116.

24. Allen P, Brownson RC, Duggan K. : The makings of an evidence-
based local health department: Identifying administrative and
management practices. Frontiers in Public Health Services and
Systems Research 2012;1:2.

12

BMJ Open Diab Res Care 2018;6:€000558. doi:10.1136/bmjdrc-2018-000558

"1ybuAdoo Aq paroslold 1sanb Aq 8102 1990100 £ uo Jwod g aip//:dny woly papeojumoq "8T0Z Joquialdas G Uo 8G5000-8T0Z-2.plWa/9ETT 0T Sk paysignd 1sii :ared say gelg uado rINg


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.cdc.gov/diabetes/pdfs/data/statistics/national-diabetes-statistics-report.pdf
https://www.cdc.gov/diabetes/pdfs/data/statistics/national-diabetes-statistics-report.pdf
http://dx.doi.org/10.1900/RDS.2010.7.26
http://dx.doi.org/10.1007/s11892-017-0875-2
http://dx.doi.org/10.2337/dc16-2099
https://rtips.cancer.gov/rtips/index.do
https://www.thecommunityguide.org/
http://www.countyhealthrankings.org/take-action-to-improve-health/what-works-for-health
http://www.countyhealthrankings.org/take-action-to-improve-health/what-works-for-health
http://www.countyhealthrankings.org/take-action-to-improve-health/what-works-for-health
http://dx.doi.org/10.7326/M15-1029
http://dx.doi.org/10.7326/M15-1029
http://dx.doi.org/10.7326/M15-0452
http://dx.doi.org/10.2105/AJPH.2009.168831
http://www.ncbi.nlm.nih.gov/pubmed/19527588
http://nacchoprofilestudy.org/chapter-7/
http://nacchoprofilestudy.org/chapter-7/
http://dx.doi.org/10.2105/AJPH.94.12.2059
http://dx.doi.org/10.1097/PHH.0000000000000112
http://dx.doi.org/10.1097/PHH.0000000000000112
http://dx.doi.org/10.1377/hlthaff.2011.0196
http://dx.doi.org/10.1377/hlthaff.2016.0848
http://www.ncbi.nlm.nih.gov/pubmed/20950523
http://www.ncbi.nlm.nih.gov/pubmed/20950523
http://dx.doi.org/10.1146/annurev.publhealth.031308.100134
http://dx.doi.org/10.1146/annurev.publhealth.031308.100134
http://dx.doi.org/10.1177/003335491012500516
http://dx.doi.org/10.1097/PHH.0b013e3181d1f1e2
http://dx.doi.org/10.5888/pcd9.110324
http://drc.bmj.com/

I

25.

26.

27.

28.

29.

30.

31.

32.

33.

Brownson RC, Allen P, Duggan K, et al. Fostering more-effective
public health by identifying administrative evidence-based practices:
a review of the literature. Am J Prev Med 2012;43:309-19.

Parks RG, Tabak RG, Allen P, et al. Enhancing evidence-based
diabetes and chronic disease control among local health
departments: a multi-phase dissemination study with a stepped-
wedge cluster randomized trial component. Implement Sci
2017;12:122.

Duckworth AL, Quinn PD. Development and validation of the short
grit scale (grit-s). J Pers Assess 2009;91:166-74.

Mazzucca S, Parks RG. Measuring organization supports for
evidence-based decision making (EBDM): development and testing
of a scale for local health departments.In Preparation.

Brownson RC, Bright FS. Chronic disease control in public health
practice: looking back and moving forward. Public Health Rep
2004;119:230-8.

School fruit & vegetable gardens (article online). 2018. http://www.
countyhealthrankings.org/take-action-to-improve-health/what-
works-for-health/school-fruit-vegetable-gardens (accessed 7 Mar
2018).

Moyer VA. Force USPST: Screening for and management of obesity
in adults: U.S. Preventive services task force recommendation
statement. Ann Intern Med 2012;157:373-8.

McCollum R, Gomez W, Theobald S, et al. How equitable are
community health worker programmes and which programme
features influence equity of community health worker services? A
systematic review. BMC Public Health 2016;16:419.

Clinical to Community Connections: Community Health Workers
(article online). 2018. http://www.astho.org/Community-Health-
Workers/ (accessed 7 Mar 2018).

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Epidemiology/Health Services Research

Allen P, Sequeira S, Best L, et al. Perceived benefits and challenges
of coordinated approaches to chronic disease prevention in state
health departments. Prev Chronic Dis 2014;11:E76.

Brownson RC, Reis RS, Allen P, et al. Understanding administrative
evidence-based practices: findings from a survey of local health
department leaders. Am J Prev Med 2014;46:49-57.

Tsugawa Y, Newhouse JP, Zaslavsky AM, et al. Physician age and
outcomes in elderly patients in hospital in the US: observational
study. BMJ;2017:j1797.

Southern WN, Bellin EY, Arnsten JH. Longer lengths of stay and
higher risk of mortality among inpatients of physicians with more
years in practice. Am J Med 2011;124:868-74.

Choudhry NK, Fletcher RH, Soumerai SB. Systematic review: the
relationship between clinical experience and quality of health care.
Ann Intern Med 2005;142:260-73.

Zwald M, Elliott L, Brownson RC. Evidence-based diabetes
prevention and control programs and policies in local health
departments. Diabetes Educ 2015;41:755-62.

Brownson RC, Fielding JE, Green LW. Building capacity for
evidence-based public health: Reconciling the pulls of practice and
the push of research. Annu Rev Public Health 2018;39:27-53.
National Association of County and City Health Officials - NACCHO.
National Profile of Local Health Departments Survey Core and Modules
[Data file], Obtained (January 16,2018) from NACCHO. 2016.

Hardy AK, Nevin-Woods C, Proud S. Promoting evidence-based
decision making in a local health department, pueblo city-county,
colorado. Prev Chronic Dis 2015;12:E100.

Jacobs JA, Clayton PF, Dove C, et al. A survey tool for measuring
evidence-based decision making capacity in public health agencies.
BMC Health Serv Res 2012;12:57.

BMJ Open Diab Res Care 2018;6:000558. doi:10.1136/bmjdrc-2018-000558

13

"1ybuAdoo Aq paroslold 1sanb Aq 8102 1990100 £ uo Jwod g aip//:dny woly papeojumoq "8T0Z Joquialdas G Uo 8G5000-8T0Z-2.plWa/9ETT 0T Sk paysignd 1sii :ared say gelg uado rINg


http://dx.doi.org/10.1016/j.amepre.2012.06.006
http://dx.doi.org/10.1186/s13012-017-0650-4
http://dx.doi.org/10.1080/00223890802634290
http://dx.doi.org/10.1016/j.phr.2004.04.001
http://www.countyhealthrankings.org/take-action-to-improve-health/what-works-for-health/school-fruit-vegetable-gardens
http://www.countyhealthrankings.org/take-action-to-improve-health/what-works-for-health/school-fruit-vegetable-gardens
http://www.countyhealthrankings.org/take-action-to-improve-health/what-works-for-health/school-fruit-vegetable-gardens
http://dx.doi.org/10.1186/s12889-016-3043-8
http://www.astho.org/Community-Health-Workers/
http://www.astho.org/Community-Health-Workers/
http://dx.doi.org/10.5888/pcd11.130350
http://dx.doi.org/10.1016/j.amepre.2013.08.013
http://dx.doi.org/10.1136/bmj.j1797
http://dx.doi.org/10.1016/j.amjmed.2011.04.011
http://dx.doi.org/10.7326/0003-4819-142-4-200502150-00008
http://dx.doi.org/10.1177/0145721715601736
http://dx.doi.org/10.1146/annurev-publhealth-040617-014746
http://dx.doi.org/10.5888/pcd12.140507
http://dx.doi.org/10.1186/1472-6963-12-57
http://drc.bmj.com/

	Patterns and correlates of use of evidence-based interventions to control diabetes by local health departments across the USA
	Please let us know how this document benefits you.
	Recommended Citation
	Authors

	Patterns and correlates of use of evidence-based interventions to control diabetes by local health departments across the USA
	Abstract
	Introduction﻿﻿
	Research design and methods
	Participants and recruitment
	Data collection
	Survey development
	Respondent and LHD characteristics
	Assessment of EBIs offered
	Analysis

	Results
	Discussion
	References


