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About OneOp
Supporting your work so you can 
better support military families.

Who We Are

A DoW & Cooperative 
Extension partnership 

supporting 
professionals who 

serve military families.

Our Mission

Strengthening military 
family service 

providers through 
accessible, research-
informed learning.

What We Offer

Free, online 
professional 

development through 
webinars, podcasts, 
courses, and more.
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The views expressed in this presentation do not necessarily reflect the 
official policy of the Department of War, U.S. Department of 

Agriculture, U.S. Government or OneOp. The mention of any entity or 
product is for informational purposes only.

This material is based upon work supported by the National Institute 
of Food and Agriculture, U.S. Department of Agriculture, and the Office 
of Military Family Readiness Policy, U.S. Department of Defense under 

Award Number 2023-48770-41333. 
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Disclosures
This presentation is based on work supported, in part, by the Department of Veterans 
Affairs (VA) and Department of Defense (DoD) but does not necessarily represent the 
views of the VA, DoD, or the United States Government.
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Learning Objectives
At the conclusion of this webinar, attendees will be able to:

1.  Describe the gut–brain axis and biological pathways through 
which the gut microbiome may influence physical and mental 
health.

2.  Identify factors that can influence the gut microbiome, including 
diet, medications, environmental and occupational exposures, social 
determinants of health, and military-related experiences.

3.  Evaluate current evidence linking the gut microbiome and with 
mental and neurological health outcomes

4. Discuss the emerging potential of microbiome-targeted 
interventions.
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Microbiome discussed everywhere
FOUNDATIONS

NIH Human Microbiome Portfolio Analysis 
Team. A review of 10 years of human 
microbiome research activities at the US 
National Institutes of Health, Fiscal Years 2007-
2016. Microbiome 7, 31 (2019). 

Pubmed search of “Microbiome” 
or “Microbiota”, June 22
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Available Near You...
FOUNDATIONS
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What is a microbe?
FOUNDATIONS

Bacteria* 
Archaea
Fungi (mycobiome)
Protists
Viruses (virome)
Phages
Microscopic Animals

The Human Genome Project estimated that humans have 
between 20,000 and 25,000 genes. Every person has two copies of each gene, 
one inherited from each parent. Most genes are the same in all people, but a small 
number of genes (less than 1 percent of the total) are slightly different between 
people.
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Human Microbiome
FOUNDATIONS
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Understanding Microbiome Research
FOUNDATIONS

“HEALTH 
PROMOTING” versus “DISEASE 

PREDISPOSING”
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Understanding Microbiome Research Cont.
FOUNDATIONS
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From Microbial Composition to Functional Potential
FOUNDATIONS
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Microbial Produced Metabolites
FOUNDATIONS

SCFAs are short-chain fatty acids—small molecules made when gut bacteria 
break down dietary fiber.
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Why microbial exposure matters for immunoregulation
MICROBIOME DRIVERS

• The immune system is the 
body’s network of cells, 
tissues, organs, and signaling 
molecules that protects 
against infection and 
responds to injury.

• Immunoregulation is how 
the body controls those 
immune responses—when to 
activate them, how strongly to 
respond, and when to reduce 
or stop them. It also helps 
prevent responses against the 
body’s own tissues or 
harmless substances.

Revised from Rook GA, Raison CL, Lowry CA. Microbial 'old friends', immunoregulation and socioeconomic status. Clin Exp Immunol. 2014;177(1):1-12.
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Microbial Connections to Environment
MICROBIOME DRIVERS
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Educating our Immune System: Trend Toward Urbanization
MICROBIOME DRIVERS
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Microbiome and urbanization
MICROBIOME DRIVERS
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Microbiome and urbanization
continued

MICROBIOME DRIVERS

(A) Principal coordinates analysis (PCoA) of the seven collapsed samples for 
each home shows tight clustering of the samples by community (P < 0.01, 
analysis of similarities). Point size shows the α diversity level, measured as 
phylogenetic diversity (PD) (smallest, <150; largest, >250).

(C) Top 20 feature taxa of high relative abundance (>0.1%) that allowed for 
correct prediction of a sample’s source community; these include taxa 
commonly associated with humans (for example, Streptococcaceae, 
Lactobacillaceae, and Pseudomonadaceae) (shown in red hues) and taxa 
commonly associated with the environment (for example, Intrasporangiaceae
and Rhodobacteraceae) (shown in blue hues). Taxa shown in the literature to 
be associated with both the environment and the human body are shown in 
green hues.
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Microbiome from early exposure
MICROBIOME DRIVERS

Riedler et al. (2001) Exposure to farming in early life and 
development of asthma and allergy: a cross-sectional survey, Lancet

McDade et al. (2013) Depressive symptoms 
are not associated with inflammation in 
younger and older adults in the Philippines, 
Evol Med Public Health
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Biodiversity and Inflammatory Diseases
INFLAMMATION LINKS
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Farm Microbiome
MICROBIOME DRIVERS

• Amish and Hutterite children, the prevalence of asthma 
and allergic sensitization was 4 and 6 times as low in 
the Amish

• Median endotoxin levels in Amish house dust was 6.8 
times as high.

• Differences in microbial composition were also 
observed in dust samples from Amish and Hutterite 
homes. 

• Profound differences in the proportions, phenotypes, 
and functions of innate immune cells were also found 
between the two groups of children.
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The microbiome is shaped across the life course
MICROBIOME DRIVERS
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INFLAMMATION LINKS

The Increasing Incidence of Immunoregulatory Disorders

25



The Microbiome is Shaped Across the Lifecourse
MICROBIOME DRIVERS
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Inflammation Connects Many Signature Military Health
Concerns

MENTAL HEALTH EVIDENCE

Simon, Dennis W et al. “The far-reaching scope of neuroinflammation after 
traumatic brain injury.” Nature reviews. Neurology vol. 13,3 (2017): 171-191. 
doi:10.1038/nrneurol.2017.13

Approximately one in ten 
service members (9.8 percent) 
were current heavy drinkers. 
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Lifetime History of TBI in Active Duty Soldiers Returning 
from Deployment (OEF/OIF)

MENTAL HEALTH EVIDENCE
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TBI Assessment vs. Injury Date
MENTAL HEALTH EVIDENCE
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Inflammation Connects Many Signature 
Military Health Concerns
MENTAL HEALTH EVIDENCE

The Marine Resiliency Study, a prospective study of 
approximately 2,600 war zone–deployed Marines

Plasma CRP concentrations 
before Deployment predict 
Clinician-Administered PTSD 
Scale (CAPS) scores ~3 and 6 
months following deployment 

“Adjusting for the baseline CAPS score, trauma exposure, and other relevant covariates, we found baseline plasma CRP concentration to be a highly 
significant overall predictor of post-deployment CAPS scores (p = 0.002).”

Eraly et al., 2014, JAMA Psychiatr, 71(4): 423-431
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PTSD has also been linked with altered 
immunoregulation
MENTAL HEALTH EVIDENCE

O’Donovan et al., 2015, Biol Psychiatry 77: 365-374
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Inflammation without Proper Immunoregulation
MENTAL HEALTH EVIDENCE
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Trauma history may relate to microbial patterns
MENTAL HEALTH EVIDENCEE

”The relative abundance of [Actinobacteria, Verrucomicrobia] was also associated with Childhood 
Trauma Scores (CTQ, total score), with higher CTQ scores associated with lower total relative
abundance.”
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US-VMP examines microbiota in Veterans over time
VETERAN MICROBIOME

Number of Participant
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Military and Veteran health reflects many interacting factors
VETERAN MICROBIOME

Stanislawksi et al., 2021

Stanislawksi et al., 2021

Brostow et al, 2021

Brostow et al, 2023
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Social determinants and diet can leave a 
microbial signal
VETERAN MICROBIOME

Hoisington et al, 2023

36



Military exposures and the microbiome
MICROBIOME EXPOSURES
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Military exposures associated with changes in 
microbiome
MICROBIOME EXPOSURES

Limited separation between in beta diversity, but significant difference (p=0.001)  for unweighted Unifrac
distance, but not weighted Unifrac (p=0.308)

38



Military exposures increased beneficial short-
chain fatty acid species
MICROBIOME EXPOSURES

• Beneficial SCFA producing microbes were highest in Veterans who deployed and were exposed
• Exposure may have caused a biological response, but it is also possible there is a secondary health outcome 

we have not considered
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Connecting the microbiome to the brain
MICROBIOME AND BRAIN HEALTH
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Connecting the microbiome to the brain cont.
MICROBIOME AND BRAIN HEALTH

Dinan, Timothy G., and John F. Cryan. "The microbiome-gut-brain axis 
in health and disease." Gastroenterology Clinics 46.1 (2017): 77-89.
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mTBI ED Study: Overview
MICROBIOME AND BRAIN HEALTH

Primary Aim: Evaluate longitudinal change in microbiome for up to one year post mTBI
and see if initial brain health is driver of potential microbiome adaptations.

Samples
• Blood – baseline and follow-up only
• Skin, oral, and gut microbiome – monthly 

throughout study

Surveys
• Structured clinical interviews – 48 hours post 

injury, 6-month, 12-month follow-up
• Mental Health Surveys – Monthly throughout 

study

Funding Agency

42



Assessment of brain health
MICROBIOME AND BRAIN HEALTH

Higher total score means greater risk for worse brain health
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mTBI ED Study and Brain 
Health: LIBRA Model

MICROBIOME AND BRAIN HEALTH

44



mTBI ED Study and Brain Health: Demographics
MICROBIOME AND BRAIN HEALTH
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mTBI ED Study and Brain Health: 
LIBRA Factor Criteria
MICROBIOME AND BRAIN HEALTH
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mTBI ED Study and Brain Health
MICROBIOME AND BRAIN HEALTH
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mTBI ED Study and Brain Health Cont.
MICROBIOME AND BRAIN HEALTH

• Fifteen taxa at the species level 
showed a significant differential 
expression for abundance based on 
the interaction between brain health 
risk and time
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mTBI ED Study: Microbiome more resilient after 
mTBI for those with better brain health 
MICROBIOME AND BRAIN HEALTH
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mTBI ED Study: Microbiome had more beneficial 
SCFA for those with better brain health
MICROBIOME AND BRAIN HEALTH
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mTBI ED Study: mTBI, future conditions, and the 
microbiome
MICROBIOME AND BRAIN HEALTH

Alpha Diversity Beta Diversity

Group 1
No psychological 
disorders

Group 2
Past psychological 
disorders

Group 3
New/recurrent 
psychological 
disorders
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mTBI ED Study: mTBI, alcohol, and the microbiome
MICROBIOME AND BRAIN HEALTH
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mTBI US-VMP Study: Overview
MICROBIOME AND BRAIN HEALTH

The goal of this study was to assess The LIfestyle for BRAin
(LIBRA) scores, a measure of brain health, and their 
relationship with gut microbiome diversity, taxonomic 
abundance, and metabolic pathways.
• 92 participants were included in the present study with LIBRA data and 

preserved microbiome samples from one timepoint, a history of at least one 
mTBI, and were male to directly correspond to previous studies of NFL 
players

• Shotgun whole genome sequencing
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mTBI US-VMP Study and Brain Health
MICROBIOME AND BRAIN HEALTH
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mTBI US-VMP brain health and microbiome
MICROBIOME AND BRAIN HEALTH

• Phylum-level shifts in Proteobacteria 
(Escherichia coli) were associated with 
the LIBRA score. (Figure2B). 

• Proteobacteria overrepresentation has 
been widely linked to systemic 
inflammation and gut microbiome 
dysbiosis.
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mTBI US-VMP brain health and microbiome cont.
MICROBIOME AND BRAIN HEALTH Phylum

Species
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Ways to alter the gut microbiome
INTERVENTIONS
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Probiotics and Inflammation
INTERVENTIONS
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Probiotics Mechanisms
INTERVENTIONS
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Past Findings - Lactobacillus reuteri DSM 17938
INTERVENTIONS

C-Reactive Protein (CRP) 
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Trial Rationale and Design - Lactobacillus 
rhamnosus GG ATCC 53103
INTERVENTIONS

R01AT010005

ClinicalTrials.gov Identifier: NCT04150380
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LGG Trial Rationale and Design - Participant Flow 
INTERVENTIONS
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LGG Challenges in Finding Right Participants
INTERVENTIONS
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LGG Adherence and Side Effects
INTERVENTIONS

Adherence: Morisky Medication Adherence Scale (MMAS)
• Mean LGG = 7.3, Placebo = 7.6
• Total 6 participants under 6 

• Low adherence cutpoint, All LGG

Side Effects: GASE-P

Adverse events defined as at least one GASE-P 
symptom was rated severe (3) and attributed to the 
supplement 
• At least one adverse event: LGG = 7 participants, 

Placebo = 7 participants
• Those with adverse event that did not complete 

study:  LGG = 1 participants, Placebo = 1 
participants
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LGG Study Placebo Effect
INTERVENTIONS
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LGG Alpha/Beta Diversity Levels by Group
INTERVENTIONS

Mixed effects model showed no effect for Group x 
Time interaction for Shannon and slight decrease in 
Observed OTUs (p=0.03)

No significance for Weighted (p = 0.383) or 
Unweighted (0.589) UniFRAC through PERMANOVA
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LGG Inflammatory Levels by Group
INTERVENTIONS

Adjusted difference in CRP change

-0.542 mg/L
95% CI: -1.84, 0.75; p = 0.41
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LGG Microbes by Group
INTERVENTIONS

LGG group showed slightly greater 
stability in 10 most abundant genera
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Future Directions – Targeted Interventions?
INTERVENTIONS

LGG showed greater effect for those with BMI < 30 and initial CRP > 3; offering a 
potential precision medicine group
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Conclusions

33
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Conclusions Cont.
• The gut and brain are connected through multiple biological pathways, including 

the immune system, nervous system, microbial metabolites, and intestinal 
barrier.

• The gut microbiome is highly dynamic and influenced by our environment and 
experiences, including diet, medications, stress, environmental/occupational 
exposures, and other lifestyle factors.

• Military service can introduce unique exposures and stressors that may alter the 
gut microbiome and gut–brain signaling, with potential implications for long-
term health.

• Growing evidence links the gut microbiome with mental and neurological 
health, including stress-related conditions, PTSD, traumatic brain injury, 
inflammation, and cognitive health.

• The microbiome represents a promising—but still emerging—target for 
improving health and resilience, including through diet, probiotics, and other 
microbiome-directed interventions; individual responses can vary substantially.
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Questions?
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Upcoming Webinar: 
Register Now

Dietary Supplements, Energy Drinks, 
and Operation Supplement Safety

November 17, 2026

This presentation will highlight tools and 
resources available from Operation 
Supplement Safety (OPSS), the U.S. 
Department of War’s established 
program of record for anything related to 
health, wellness, and performance 
products, to help service members and 
general consumers make informed 
choices about the use of dietary 
supplement products and energy drinks 
and other trending consumer products.

OneOp.org/learn/160153/
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Approved for 1.5 CE credits from the 
following organizations:

• American Association for Family and 
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• Commission on Dietetic Registration
• National Commission for Health Education 

Credentialing
• Montana Nurses Association
• Certificate of Attendance

Evaluation

Complete the evaluation and post-
test on the event page

Your input helps shape stronger, 
more effective webinars
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Discover the 
OneOp Podcast
• Conversations with experts who 

support military families

• Practical insights to strengthen 
connection and collaboration

Read Our Newsletter
Sign up for our newsletter to get new 
episodes and updates delivered to 
your inbox

Find Us On LinkedIn
Join us on LinkedIn to connect with 
other professionals who support 
military families

76


	The Gut-Brain Connection: Microbiome and Mental  Health in Military Populations
	Webinar Essentials
	About OneOp
	OneOp Disclaimer Slide
	Today’s Presenters
	Disclosures
	Learning Objectives
	Microbiome discussed everywhere
	Available Near You...
	What is a microbe?
	Human Microbiome
	Understanding Microbiome Research
	Understanding Microbiome Research Cont.
	From Microbial Composition to Functional Potential
	Microbial Produced Metabolites
	Why microbial exposure matters for immunoregulation
	Microbial Connections to Environment
	Educating our Immune System: Trend Toward Urbanization
	Microbiome and urbanization
	Microbiome and urbanization�continued
	Microbiome from early exposure
	Biodiversity and Inflammatory Diseases
	Farm Microbiome
	The microbiome is shaped across the life course
	INFLAMMATION LINKS
	The Microbiome is Shaped Across the Lifecourse
	Inflammation Connects Many Signature Military Health 
Concerns
	Lifetime History of TBI in Active Duty Soldiers Returning from Deployment (OEF/OIF)
	TBI Assessment vs. Injury Date
	Inflammation Connects Many Signature Military Health Concerns
	PTSD has also been linked with altered immunoregulation
	Inflammation without Proper Immunoregulation
	Trauma history may relate to microbial patterns
	US-VMP examines microbiota in Veterans over time
	Military and Veteran health reflects many interacting factors
	Social determinants and diet can leave a microbial signal
	Military exposures and the microbiome
	Military exposures associated with changes in microbiome
	Military exposures increased beneficial short-chain fatty acid species
	Connecting the microbiome to the brain
	Connecting the microbiome to the brain cont.
	mTBI ED Study: Overview 

	Assessment of brain health
	mTBI ED Study and Brain Health: LIBRA Model
	mTBI ED Study and Brain Health: Demographics
	mTBI ED Study and Brain Health: �LIBRA Factor Criteria
	mTBI ED Study and Brain Health
	mTBI ED Study and Brain Health Cont.
	mTBI ED Study: Microbiome more resilient after mTBI for those with better brain health 
	mTBI ED Study: Microbiome had more beneficial SCFA for those with better brain health
	mTBI ED Study: mTBI, future conditions, and the microbiome
	mTBI ED Study: mTBI, alcohol, and the microbiome
	mTBI US-VMP Study: Overview
	mTBI US-VMP Study and Brain Health
	mTBI US-VMP brain health and microbiome
	mTBI US-VMP brain health and microbiome cont.
	Ways to alter the gut microbiome
	Probiotics and Inflammation
	Probiotics Mechanisms
	Past Findings - Lactobacillus reuteri DSM 17938

	Trial Rationale and Design - Lactobacillus rhamnosus GG ATCC 53103 

	LGG Trial Rationale and Design - Participant Flow 

	LGG Challenges in Finding Right Participants
	LGG Adherence and Side Effects
	LGG Study Placebo Effect
	LGG Alpha/Beta Diversity Levels by Group
	LGG Inflammatory Levels by Group
	LGG Microbes by Group
	Future Directions – Targeted Interventions?
	Conclusions
	Conclusions Cont.
	Questions?
	Upcoming Webinar: Register Now
	Claim Continuing Education Credits
	Become a Powerful Provider Via OneOp
	Discover the OneOp Podcast



