
Open Forum Infectious Diseases                                   

P E R S P E C T I V E S  I N V I T E D

Minnesota One Health Antibiotic Stewardship 
Collaborative: A Reproducible Approach to Facilitate 
Antimicrobial Stewardship Progress  
Emma R. Bollig,1 Elizabeth B. Hirsch,2 Irene Bueno,3 Ruth Lynfield,4 Jennifer L. Granick,1 Krista D. Gens,5 Ayesha Rashid,6 Kelly Harris,7 Kimberly Boeser,8

and Amanda L. Beaudoin4

1College of Veterinary Medicine, University of Minnesota, St Paul, Minnesota, USA, 2College of Pharmacy, University of Minnesota, Minneapolis, Minnesota, USA, 3Bristol Veterinary School, 
University of Bristol, Langford, Bristol, United Kingdom, 4Minnesota Department of Health, St Paul, Minnesota, USA, 5Abbott Northwestern Hospital, Allina Health, Minneapolis, Minnesota, USA, 
6St Paul Infectious Disease Associates, Allina Health, St Paul, Minnesota, USA, 7Merck Research Laboratories, Merck & Co, Inc, Rahway, New Jersey, USA, and 8MHealth Fairview, University of 
Minnesota Medical Center, Minneapolis, Minnesota, USA

The Minnesota One Health Antibiotic Stewardship Collaborative (MOHASC) was launched in 2016 with the mission of providing a 
collaborative environment to promote judicious antibiotic use and antibiotic stewardship (AS) and to reduce the impact of 
antibiotic-resistant pathogens of human, animal, and environmental health importance. MOHASC goals include improving AS 
programs in healthcare and veterinary medicine, advancing understanding of environmental impacts of antibiotic use, and 
promoting a One Health (OH) approach to AS. These goals are accomplished through quarterly meetings of 4 work groups, 
field trips, collaborative research, an annual member meeting, and public education events. This novel OH approach has 
strengthened multidisciplinary relationships within Minnesota and led to procurement of funding to enhance AS initiatives 
beyond the Collaborative. This perspective serves as a blueprint for other jurisdictions, and we advocate for use of this 
reproducible OH strategy to facilitate broad AS goals.
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Antimicrobial resistance (AMR) is a crit-
ical threat to public health. The use of an-
tibiotics, which are essential to human 
and veterinary medicine but drive emer-
gence and maintenance of AMR, must be 
optimized in all sectors. This antibiotic 
stewardship (AS) imperative can be ad-
dressed through One Health (OH)–based 
initiatives. The OH approach strives to 
achieve optimal health outcomes 
through multidisciplinary collaboration 
recognizing the interconnection of 

humans, animals, and their shared envi-
ronment [1]. There are organizations 
and institutions focused on AS [2] and 
OH [3] individually, though few have ad-
vanced AS on an action-based OH 
platform. In 2015 and 2016, respectively, 
the United States (US) National 
Action Plan for Combating Antibiotic- 
Resistant Bacteria [4] and the United 
Nations General Assembly [5] advocated 
for a OH approach and stated that AS 
should be a collaborative cross-discipline 
effort. However, a literature search re-
vealed just 1 published report of US state- 
level initiatives promoting AS across OH 
[6]. Minnesota’s approach aligns with 
priorities set forth by the US government 
and United Nations [4, 5], and its design 
could be replicated by other jurisdictions.

MOHASC STRUCTURE AND 
HISTORY

To address the need for action-based OH 
AS, state professionals in public 
health, human and veterinary medicine, 

agriculture, and environmental protec-
tion formed the Minnesota One Health 
Antibiotic Stewardship Collaborative 
(MOHASC, https://health.state.mn.us/ 
onehealthabx) in 2016 to define AS goals 
and strategies in a 5-year state strategic 
plan [7, 8]. Goals of MOHASC include 
improving AS programs in healthcare 
and veterinary medicine, exploring envi-
ronmental impacts of antibiotic use 
(AU), and communicating the impor-
tance of a OH approach. MOHASC 
acknowledges room for AU improve-
ment in all settings, communicates barri-
ers and opportunities for AS, shares 
evidence-based AS practices among 
health fields, establishes setting-specific 
priorities, engages with industry and the 
public, and garners state government 
support. These goals are accomplished 
through quarterly meetings of 4 work 
groups (Figure 1), AS field trips 
(described below), collaborative re-
search, an annual member meeting, and 
public education events. Each work 
group includes 16–57 volunteer 
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members, led by a Chair and Vice Chair, 
with oversight by a MOHASC Director 
(Figure 1). Membership is open to any-
one in Minnesota whose work is related 
to AU or AS. As of January 2022, 
MOHASC membership numbered 117. 
Some members are passive participants 
whereas others make substantial contri-
butions to MOHASC deliverables and 
events. Member occupations broadly 
align with the 3 OH disciplines: humans 
(76 [65%]), animals (36 [31%]), and envi-
ronment (5 [4%]), with members repre-
senting state government agencies, 
medicine, pharmacy, veterinary medi-
cine, dentistry, infection prevention, aca-
demic research, and food animal, 
healthcare, and pharmaceutical indus-
tries. Like many aspects of public health 
and clinical medicine, MOHASC opera-
tions and initiatives were impacted by 
the coronavirus disease 2019 pandemic, 
with fewer partners engaged and activi-
ties held during 2020–2021.

MOHASC ACTIVITIES

Inaugural Minnesota Antibiotic Summit and 
Strategic Planning

The inaugural Minnesota Antibiotic 
Summit, held in January 2016, brought 

together diverse parties, including those 
who use, study, monitor, or regulate an-
tibiotics across sectors. The event was 
hosted by the Minnesota Department of 
Health (MDH), Minnesota Department 
of Agriculture, Minnesota Board of 
Animal Health (MBAH), and Minnesota 
Pollution Control Agency (MPCA). 
Objectives were to understand AU, AS, 
and AMR from human, animal, and envi-
ronmental perspectives; share best practic-
es; and develop priorities to inform a 5-year 
state strategic plan for OH AS. Attendees 
were assigned seats to ensure diverse per-
spectives at each table and facilitate discus-
sion across disciplines. This strategy, 
selection of a dynamic moderator, and pre- 
meeting “homework” to consider AS prior-
ities were considered instrumental to the 
event’s success. Sector-specific presenta-
tions highlighted unique realities and chal-
lenges in each setting, while an exercise in 
which attendees were asked to identify 
AMR-related hopes and fears underscored 
shared purpose and consequences of inac-
tion. During the Summit, framework ele-
ments for a state OH AS strategic plan 
were identified, and additional partner in-
put was compiled after the event. 
Endorsed by Commissioners of Health, 
Agriculture, and MPCA, and by the 

MBAH, the OH Minnesota AS Five-Year 
Strategic Plan was released in July 2016 
[8]. In August 2016, MDH hired the first 
MOHASC Director, with background in 
public health, veterinary medicine, and 
AMR. The Director reports to the State 
Epidemiologist, and salary is supported 
through a Centers for Disease Control 
and Prevention cooperative agreement 
[9]. The Director’s responsibilities under 
that funding are not limited to MOHASC 
operations or activities. Routine updates to 
agency Commissioners and the MBAH 
Executive Director and State Veterinarian 
ensure ongoing engagement.

Ongoing Activities

Information on selected MOHASC stra-
tegic activities, operational logistics, use 
of data, professional and public educa-
tion efforts, and related grant funding 
are shown in Table 1. One of the most 
unique and appreciated MOHASC activ-
ities is the AS professional field trip. Field 
trips, occurring approximately 3 times 
each year, include on-site tours of set-
tings where antibiotics are used and dis-
cussions about the realities of AS 
implementation in those settings. Field 
trip locations have included a large acute 
care hospital, nursing home, small- 

Figure 1. Structure of the Minnesota One Health Antibiotic Stewardship Collaborative (MOHASC), which illustrates the 4 MOHASC work groups, outlines how projects are 
accomplished, and highlights projects achieved by each work group. Abbreviations: AS, antibiotic stewardship; AU, antibiotic use; MDH, Minnesota Department of Health; 
MN, Minnesota; MOHASC, Minnesota One Health Antibiotic Stewardship Collaborative.
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Table 1. Summary of Selected Activities of the Minnesota One Health Antibiotic Stewardship Collaborative and Targeted Audience

MOHASC Activity Brief Description

State Agencies 
and/or 

Policymakers

Human, Animal, 
Environmental Health 

Professionals
MOHASC 
Members Public

Strategic activities

Minnesota Antibiotic Summit Inaugural event held in January 2016, hosted by 
MDH, MDA, MPCA, MBAH; led to 5-year OH AS 
Strategic Plan.

X X X

OH Minnesota AS Strategic 
Plan [8]

Direction for state AS activities. Initial 5-year plan 
covered 2016–2021, with goals: (1) promote OH 
AS understanding across disciplines; (2) improve 
human AS; (3) improve animal AS; (4) improve 
understanding of AU environmental impact. 
Strategic planning currently underway for 2023– 
2027 plan.

X X X X

AU and AS data sharing MDH healthcare AU and AS data and member 
veterinary AU data discussed annually.

X X X X

Operational logistics

MOHASC annual meetings Annual meeting to share sector-specific data, 
research, AS approaches. Guest speakers expand 
on intersecting topics (eg, science communication, 
ethics of AU). Work groups discuss objectives for 
coming year. Meetings are in person (except 
2021–2022). 

X

MOHASC work groups Four work groups align with strategic plan goals, led 
by Chair and Vice Chair. Quarterly calls are held to 
receive member updates, discuss AS 
implementation, identify priorities, make project 
progress. Each year, 1 meeting is in person.

X

AS field trips On-site tours of settings where antibiotics are used, 
with discussion about realities of AS 
implementation.

X

Synergize with core MDH 
healthcare AS activities

MDH supports AS implementation across healthcare 
continuum, summarizes AU (eg, IQVIA, NHSN AU 
Option), AS (eg, core element implementation) 
data, and educates the public about AU.

X X X X

Professional resources

AS honor roll program [10] Recognizes AS commitment (Bronze), action (Silver), 
collaboration (Gold) in Minnesota hospitals and 
nursing homes.

X X X X

Statewide hospital 
antibiogram [11]

Initiative to compile antibiograms from Minnesota 
hospitals into state-level weighted summary of the 
susceptibility of selected pathogens to selected 
antibiotics.

X X X X

Broad education efforts

Website [7, 12] Includes original fact sheets; coloring and crossword 
sheets; compiled resources for human, animal, 
environmental health professionals and educators; 
stories initiative describing impact of AU, AS, 
AMR; MDH, MOHASC webinar archive. 

X X X

GovDelivery email listserv Source of communication about OH AS news and 
events, new resources, MOHASC contact 
information. Used annually to promote US 
Antibiotic Awareness Week.

X X X

Public AU education display Table-top exhibit with general AU and AS 
information, interactive Q&A display, resource to 
find pharmaceutical disposal sites. Used at the 
Minnesota State Fair and available to public 
libraries year-round.

X

Grant funding of MOHASC 
collaborators

Measurement of AU in Referencing approaches from healthcare, veterinary 
and public health researchers use federal, 

X X X X
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animal referral hospital, dairy farm, 
swine farm, animal shelter, thorough-
bred racetrack, fish hatchery, and waste-
water treatment plant. Attendance 
averages 15 members from various fields, 
and each event lasts approximately 
2–4 hours. Discussions regarding clinical 
challenges and evidence-based practices, 
and sharing of resources and experiences, 
have been employed to make the OH AS 
concept actionable. The MOHASC booth 
at the Minnesota State Fair is the largest 
public-facing activity. Engaging with 
>10 000 attendees annually, members 
highlight the AMR issue, answer ques-
tions, and encourage use of disposal sites 
for unused medications.

IMPACT OF MOHASC

Minnesota Professionals and State Agencies

The OH Minnesota AS Strategic Plan in-
cluded several metrics by which success 
could be measured, including number 
of individuals participating, number of 
persons reached through communica-
tions like email, social media, and the 
website. There are also unmeasured ben-
efits of a strengthened Minnesota AS 
community, including collaborative pub-
lications [13–15, 17, 18] and routine 
2-way communication of AS opportuni-
ties and challenges between clinical orga-
nizations and state agencies.

In 2019, midway through the 5-year 
strategic plan period, MOHASC mem-
bership was surveyed regarding 

collaborative logistics, areas for improve-
ment, and the impact of participation on 
AS awareness. The anonymous survey 
was public health practice and exempted 
from review by MDH Institutional 
Review Board. All MOHASC members 
at the time (n = 98) were emailed the sur-
vey link, and 81 (83%) completed the 
survey. Many (41 [51%]) reported being 
a MOHASC member since its inception. 
Excluding the MOHASC Director’s 
time, members contributed, in aggre-
gate, >2000 hours of in-kind service 
per year (mean, 25 hours per member). 
Most (63 [78%]) members believed that 
MOHASC influenced AS practices posi-
tively in their health discipline and that 
their participation facilitated identifica-
tion of new resources for their own AS 
practice (59 [73%]), contributed to new 
or enhanced professional relationships 
(62 [77%]), and increased awareness of 
how AS is practiced in their field 
(72 [89%]). The partner-based ap-
proach, which was valued by nearly all 
(79 [98%]), facilitated sharing of best 
practices (74 [94%]), provided increased 
motivation beyond day-to-day work 
(65 [82%]), and led to mentorship op-
portunities (39 [49%]). Seventy-six 
(94%) members reported learning some-
thing new about another care setting 
within their health discipline, and 78 
(96%) reported gaining knowledge of 
AU and AS in other health disciplines. 
Of those, 71 (91%) believed that 
this knowledge provided perspective to 

their daily work and 67 (83%) had 
shared knowledge gained through 
MOHASC with colleagues, patients, 
and clients.

Future Directions

MOHASC members are drafting a new 
strategic plan to guide activities during 
2023–2027. Previous experience and ad-
vancements in knowledge (eg, prescriber 
behaviors), available data (eg, medical 
and pharmacy claims data), and regula-
tion (eg, removal of over-the-counter la-
bels for medically important antibiotics 
used in veterinary medicine) will guide 
objectives, resource and education devel-
opment, and measures to assess progress. 
MOHASC will continue to generate and 
post statewide hospital antibiograms 
[11]. Delayed by the pandemic, 2019– 
2021 antibiograms are currently being 
compiled. Because MOHASC is an 
engagement- and project-based initia-
tive, it generates an actual and potential 
scope of work that often exceeds the ca-
pacity of the Director and volunteer 
members. Additional funding sources 
will be sought to allow a MOHASC 
Director to work exclusively on OH AS 
initiatives and to provide a budget for re-
sources and education activities.

CONCLUSIONS

The Minnesota approach to advancing 
statewide AS across OH disciplines by 
using an action-based platform has 

Table 1. Continued  

MOHASC Activity Brief Description

State Agencies 
and/or 

Policymakers

Human, Animal, 
Environmental Health 

Professionals
MOHASC 
Members Public

companion-animal practice 
[13, 14]

nonprofit, industry, and institutional funds to 
measure AU in dogs, cats, and horses. 

Measurement of antibiotics, 
resistance genes in 
Minnesota waters

With competitive state grant funding, researchers 
from engineering, chemistry, veterinary medicine, 
and public health collaborate to measure and 
explore the impact of antibiotics in Minnesota 
waterways [15].

X X X X

A subset of data from the IQVIA Xponent database is made publicly available by the Centers for Disease Control and Prevention and can be used by states to track outpatient antibiotic 
prescribing rates [16].  

Abbreviations: AMR, antimicrobial resistance; AS, antibiotic stewardship; AU, antibiotic use; MBAH, Minnesota Board of Animal Health; MDA, Minnesota Department of Agriculture; MDH, 
Minnesota Department of Health; MPCA, Minnesota Pollution Control Agency; NHSN, National Healthcare Safety Network; OH, One Health.
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strengthened multidisciplinary relation-
ships within the state and facilitated ac-
quisition of funding to enhance and 
sustain AS beyond the collaborative. 
Minnesota state agencies and partners 
believe that understanding the realities, 
opportunities, and challenges of others 
can lead to greater transparency and 
trust among disciplines. We advocate 
for use of this strategy in other jurisdic-
tions to facilitate broad stewardship 
goals and combat the global threat of 
AMR.
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