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Abstract

The gut-brain axis is responsible for bidirectional
communication between the gastrointestinal (Gl)
system and the brain. Mental health conditions
(MHCs) such as anxiety, depression, or Post-
Traumatic Stress Disorder (PTSD), a psychiatric
condition that develops after someone experiences a
traumatic event, have been shown to disrupt this
communication, leading to worsened patient
outcomes with overall increased risk of developing
comorbid gastrointestinal disorders. This cross-
sectional study examined admissions nationwide
through the use of health insurance claims data from
2014 to 2021 to investigate how comorbid MHCs and
disorders of the gut-brain interaction (DGBIs) or
Inflammatory Bowel Disease (IBD) influence hospital
outcomes in adolescents and young adults (AYAs)
aged 14 to 24 years. Using a three-cohort
comparison based on the presence of MHCs and
DGBI/IBD diagnoses, we categorized 911,648 cases
into three distinct cohorts (Vizient, 2025). Notably,
our analysis identified zero documented PTSD
admissions within the sample. Given established
prevalence rates, this anomaly may suggest systemic
issues with diagnostic coding or data capture in
admissions. The MHC+Gl+ group demonstrated
significantly worse clinical outcomes, with increased
length of stay (11.6 days), longer time spentin the
Intensive Care Unit (9.3 days), highest cost variation
(£60830.74, $8,421.2), and higher mortality (0.7%) in
comparison to other groups, although complication
rates were slightly lower (3.4%), (all p<0.0001). These
findings emphasize the connection between
DGBI/IBD and MHC comorbidity, as well as their
association with worse clinical outcomes, when
compared to an independent DGBI/IBD or MHC
diagnosis.

Introduction

Gastrointestinal (Gl) systems and neural pathways
are connected to one another, facilitated by the

central nervous system, commonly referred to as the
gut-brain axis (Halverson & Alagiakrishnan, 2020).
These connections help form the foundational
building blocks for understanding how the gut
microbiome can influence mental and physical
health. Using a cross-sectional analysis, this
research investigated the impact Mental Health
Conditions (MHCs) have on inflammatory and
functional gastrointestinal disorders. Our original
aim was to focus on how those with Post-Traumatic
Stress Disorder (PTSD) specifically vary from those
with another MHC (MHC+). While we wanted to
compare clinical outcomes in admission records
across those with a PTSD diagnosis and Disorders of
Gut-Brain Interaction and/ or Inflammatory Bowel
Disease (DGBI/IBD: Gl+ cohort), we were unable to
do so. Because there were no PTSD-coded
admissions observed in this dataset, we instead
aimed to examine how the presence or absence of
non-PTSD MHCs are associated with utilization
outcomes among adolescents and young adults
(AYA) admissions (including length of stay, ICU
cases, complication and mortality rates, and cost)
with DGBI/IBD across three cohorts (MHC+GI+,
MHC+GI-, MHC-GI+). We hypothesized that those
with an MHC and DGBI/IBD (MHC+GI+) will have
significantly worse patient outcomes compared to
those with DGBI/IBD and no comorbid MHC (MHC-
Gl+).

MHCs are disorders that cause significant
changes in behavior, emotion and thought, and can
significantly impact a person’s psychological
wellbeing. There is a wide range of MHCs that vary
significantly in severity and duration, and functioning
impairment (Njoku, 2022). In the US, more than 20%
of adults have a diagnosable MHC, and for more than
half of current adult cases, symptoms of MHCs
generally started developing around the age of 14
(Njoku, 2022). Research shows MHCs disrupt the
bidirectional communication between the brain and
gut, essentially creating a feedback loop that further
exacerbates the frequency and severity of Gl and
MHC symptoms (S. Ke et al., 2023). Common
gastrointestinal disorders manifest symptoms
including abdominal pain, cramping, bloating,
diarrhea, constipation, heartburn, and general
discomfort. These symptoms are more severe in
patients who also have comorbid mental health
conditions and are thought to be a result of the
disruption in the bidirectional communication,
interfering with Gl functioning and patients’
psychological wellness (Tarar et al., 2023). This
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disruption is known to cause neuroinflammation
which can significantly worsen MHC symptoms and
cognitive dysfunction, which in turn significantly
impact patients’ quality of life (Halverson &
Alagiakrishnan, 2020).

Gastrointestinal disorders in this population
can be broadly categorized into organic diseases,
such as Inflammatory Bowel Disease (IBD) and
Disorders of Gut-Brain Interaction (DGBIs), which are
functional disorders. IBDs, including Crohn’s disease
and ulcerative colitis, are characterized by chronic
inflammation of the gastrointestinal tract (H. Ke et
al., 2023). Irritable Bowel Syndrome (IBS) is a DGBI
where the symptomology is characterized by chronic
abdominal pain, as well as frequent changes in
bowel habits (Tarar et al., 2023). Diagnosis is then
made based on reported symptoms that are typically
associated with visceral hypersensitivity by patients
(Soderquist et al., 2020). Irritable Bowel Syndrome
(IBS) is the most common DGBI that is often
observed comorbidly with MHCs (Soderquist et al.,
2020). IBS patients with MHCs are hospitalized at
much higher rates in comparison to the general
population. Out of 1,256,325 hospitalizations of IBS
patients, Tarar et al found 38.1% of patients had
comorbid anxiety, and 27.4% of IBS patients
hospitalized also had depression (2023). Psychiatric
comorbidity is exceedingly common in those with
IBD, as research shows IBD patients are twice as
likely to have anxiety or depression compared to
those without IBD (Bernstein et al., 2020). Despite
the differences in pathophysiological origins of IBD
and DGBI, both conditions share overlapping clinical
presentations in chronic abdominal pain and
alterations in bowel habits. In addition, both groups
exhibit high comorbidity with MHCs.

The relationship between DGBI and/or IBD
(DGBI/IBD) and MHCs is important to consider when
analyzing conditions driven by chronic stress and
physiological dysregulation. While this relationship is
seen across many diagnoses, PTSD serves as a
critical model for better understanding how severe
psychological distress can impact Gl function. PTSD
affects approximately 8% of the US population
(Lancaster et al., 2016). Symptoms of PTSD include
avoidance behavior and negative cognition and mood
after experiencing a traumatic event (Pai et al., 2017).
PTSD causes Gl inflammation, which exacerbates
DGBI/IBD through the gut-brain axis, creating a
bidirectional relationship between psychological
trauma and gastrointestinal functioning (Glynn et al.,
2020; S. Ke et al., 2023). Importantly, biological

mechanisms observed in PTSD, such as heightened
cortisol output and HPA-axis dysregulation (Glynn et
al., 2020), are also present in anxiety and mood
disorders (Arifio-Brafa et al., 2025). For this reason,
high rates of Gl complications seen in PTSD
populations (Johnston et al., 2023) likely reflect a
mechanism shared across a wide spectrum of
comorbid MHCs.

Adolescents and young adults (AYAs) are
especially vulnerable to traumatic experiences as the
prefrontal cortex, responsible for emotional
regulation and impulse control, develops more
slowly than the amygdala, a subcortical threat
system. The developmentalimbalance in AYAs
heightens emotional reactivity, predisposing them to
develop PTSD if the conditions are met (Herringa,
2017). Also, AYAs neurological development matures
parallel with the gastrointestinal tract (Jena et al.,
2020). Gut maturation is primarily shaped by
environmental influences that guide and modify the
future trajectory of these gut-compositional shifts
and can have a profound impact on development
and future quality of life (Neufeld et al., 2016). Gut
composition of the microbiome has been shown to
act as a “biological memory” of stressful or
traumatic events during critical periods of
development, potentially leading to long lasting
alterations of the gut flora and increasing the risk of
comorbidity (S. Ke et al., 2023; Yirmiya et al., 2025).
PTSD is often seen comorbid with anxiety and
depression disorders (Sareen, 2014). Delayed
diagnosis and treatment of PTSD is reportedly
associated with an increased risk of developing
additional psychiatric comorbidities, including
depression and substance abuse with literature
pointing to 90% of the PTSD population suffering
from another comorbid disorder at some point
(Sareen, 2014).

Anxiety symptomology is comprised of
avoidance behavior, fear, panic attacks, and
catastrophizing, and is often comorbid with
migraines (Raudenska et al., 2025). Anxiety
symptoms can vary based upon gut-composition,
with animal testing showing alterations in symptoms
when gut-composition is intentionally altered. After
being administered Campylobacter jejuni, mimicking
Gl infection, rodents started exhibiting symptoms of
anxiety (Halverson & Alagiakrishnan, 2020).
Depression is comprised of continuous bouts of
sadness and a loss of enjoyment or interest in
hobbies. Patients often report feeling irritable,
empty, sad, and hopeless (Chand & Arif, 2023).
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These symptoms interfere with cognitive abilities, as
well as patients’ overall functional capacity (Chand &
Arif, 2023). Altering gut-composition has also been
shown to alleviate symptoms of depressionin
patients with comorbid gut-dysbiosis, using
probiotics, regardless of antidepressants usage
(Halverson & Alagiakrishnan, 2020).

MHC diagnoses are often difficult to obtain
due to external factors preventing patients from their
deserved care. Lack of training and resources have
been correlated with low access to care and likely
contribute to low diaghosis attempts (Kazlauskas,
2017). Distrust in the healthcare system further
complicates diagnosis efforts, especially among
marginalized populations who have had negative
healthcare experiences in the past (Pederson et al.,
2025). Due to their age and vulnerability, adolescents
specifically face unique barriers to obtaining MHC
diagnoses (Mahmood et al., 2024). Their dependence
on caregivers for healthcare access and limited
autonomy in medical decisions creates additional
challenges (Wilson et al., 2026). Adolescents are
likely to have a fear of judgment and feelings of
shame or self-stigma surrounding disclosure of MHC
symptoms. (Villatoro et al., 2022). However, in
hypothetical situations of peers suffering from MHC
symptoms, adolescents are more likely to offer
mental health-seeking recommendations to their
peers, suggesting they may be more willing to help a
friend who is struggling with their mental health
(Villatoro et al., 2022). These barriers collectively
delay proper PTSD diagnhosis and comprehensive
care, significantly impacting patient outcomes and
further contributing to comorbidities with Gl
conditions and other MHCs (Glynn et al., 2021).
Those that suffer from Gl dysfunction and are later
diagnosed with MHCs were still affected by this
comorbidity, despite a later diagnosis (Glynn et al.,
2021). Similarly, patients with ongoing Gl complaints,
despite no formal diagnosis, are substantially more
likely to suffer from moderate or severe depression
(Eustis et al., 2021). Gl symptoms themselves may
contribute to depressive symptoms as they are
considered life stressors (Haddadin et al., 2024).

Women are at jeopardy of twice the risk of
developing depression and anxiety disorders
compared to men across a wide range of populations
(Kundakovic & Rocks, 2022). This gender disparity
has been documented extensively in the study of
hormonal fluctuations (Kundakovic & Rocks, 2022),
and throughout the study of family dynamics and
self-esteem which may confound these gender

differences in diagnoses (Farmakopoulou et al.,
2024). Gender differences are important to consider
when addressing DGBI/IBD, as physiological
vulnerability and psychological distress can impact
clinical outcomes (Glynn et al., 2020). Women with
IBD experience higher rates of comorbid anxiety and
depression than men. For symptoms of anxiety, there
is an odds ratio of 1.7 (with a 95% confidence
interval, Cl of 1.2-2.3) women to men. For depressive
symptoms, there is an odds ratio of 1.3 with a 95% CI
of 1.0-1.8 women to men (Fracas et al., 2023). These
elevated rates reflect how psychological burdens
influence how patients experience theirillness and
further complicate disease management.
Understanding these gender-based differences in
anxiety and depression may help explain differences
in healthcare utilization in those with both IBD and
MHC.

MHCs have been shown to influence the
progression of DGBI/IBD (Glynn et al., 2021; S. Ke et
al., 2023), making patients’ DGBI/IBD harder to
manage, which can significantly impact patients’
quality of life (Glynn et al., 2021). Complications are
more frequent in populations with both DGBI/IBD
and MHCs, leading to higher health-care utilization
(Haddadin et al., 2024; Tarar et al., 2023; Bernstein et
al., 2020). Additionally, this population may face
more intensive treatment and higher readmission
rates, as well as prolonged hospital stays (Bernstein
et al., 2020; Haddadin et al., 2024). If MHCs are
present, those with physical conditions face
significantly higher rates of mortality (Momen et al.,
2022). For patients who have both MHCs and
DGBI/IBD, the use of psychotropic medication does
not appear to significantly alter Gl symptomology or
severity (Soderquist et al., 2020).

Understanding the correlations between
DGBI/IBD and MHCs in AYAs is imperative to develop
age-appropriate screening protocols, which are
critical to ensuring those with MHCs are being
diagnosed (Haddadin et al., 2024). Early
identification and intervention are particularly
important, especially in the context of PTSD, as this
approach can help prevent the development of future
comorbid disorders (Lancaster, et al., 2016). To
improve clinical outcomes, prognosis, and quality of
life for patients, it is crucial that healthcare workers
utilize comprehensive and integrated approaches,
taking on a holistic approach to care (Ee et al., 2020).
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Methodology

This study used aggregated admissions records from
Vizient, a company used nationwide by hospitals for
insurance billing and hospital data collection
(CompWorth, 2026). Their data collection includes
use of all registered International Classification of
Diseases, 10" Revision (ICD-10 codes). The Vizient
data used was de-identified and provided aggregated
summary counts and statistics at the cohort level of
hospital admission records. No individual-level
records were available. Healthcare professionals use
specific codes to classify diagnosed and presenting
conditions for insurance purposes. Each condition
gets a unique code associated with it, known as an
ICD-10 code (now ICD-11) (WHO, 2026). Age was
defined as age at hospital admission. We restricted
the analytic sample to admissions among patients
aged 14 to 24 years to capture adolescence through
emerging adulthood, a developmental period when
many mental health symptoms first emerge (Njoku,
2022) and where the gut is still maturing, parallel to
brain development, throughout the mid-20s (Jena et
al., 2020).

The admissions used in this study occurred
between October 2021 and February 2025. The use
of aggregate data in this context allows us to see a
broad, macroscopic view of how MHC and DGBI/IBD
comorbidity patterns arise across hospitals and
subgroups. This allows us to examine how

comorbidity effects healthcare utilization outcomes
across a large, nationwide sample of admission
records. For descriptive comparisons across
cohorts, Vizient-provided summary measures
included sex, race/ethnicity, age, and
utilization/outcome indicators including length of
stay (LOS), time spent in the Intensive Care Unit
(ICU), complication rates, in-hospital mortality rates,
and costs. Patients were stratified into three cohorts
based on the presence versus absence of MHC and
DGBI/IBD diagnoses: Mental Health Diagnosis with
DGBI/IBD (MHC+Gl+), Mental Health Diagnosis with
no DGBI/IBD (MHC+GI-), and No Mental Health
Diagnosis with DGBI/IBD (MHC-GI+).

This study used a cross-sectional design.
Group differences were evaluated using Chi-Square
Test of Independence for categorical variables and
one-way ANOVA was used for continuous variables.
LOS and cost outcomes are typically right skewed in
inpatient samples and are sensitive to extreme
values. Thus, standard deviations were interpreted
cautiously as a measure of dispersion instead of a
measure of typical variability. Distributional
quantiles (e.g., median, 25th/75th percentiles) were
not available in the aggregate Vizient extract. To
explicitly characterize high-LOS tail burden, we also
reference Vizient’s LOS outlier-days metric which
represents outlier days difference versus the
comparison/expected benchmark.
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Results

Table 1. Demographic characteristics and utilization outcomes across cohorts, determined by presence or
absence of Mental Health Condition (MHC) and Gastrointestinal (Gl) condition

Cohort MHC+GI+ MHC+GI- MHC-GI+
Total (n) 87,092 693,781 130,775
Female (n, %) 56,247(64.5%) 446,632 (64.3%) 65,995 (50.4%)
Age (years) 19.5 19.8 19.5
Race/ Ethnicity (n, %)
Asian 2284, 2.6% 17457, 2.5% 4007, 3.0%
Black 6846, 7.8% 146257, 21.0% 32993, 25.2%)
Hispanic 116, 0.1% 1073, 0.1% 145, 0.1%
White 53775, 413359, 59.5% 67865, 51.8%
61.7%
Other 11395, 90904, 13.1% 21786, 16.6%
13.0%
Length of Stay (mean days) 11.6 5.9 6.8
Length of Stay (SD, days) +22.7 +10.5 +15.9
ICU Encounters (%) 14.1% 9.6% 15.5%
Length of ICU stay (mean 9.3 4.3 6.4
days)
Complications (n, %) 2945, 3.3% 28561 4.1% 5384, 4.1%
Death (n, %) 660, 0.7% 1767 0.2% 779, 0.5%
Observed Direct Cost (mean, $) $21,273 $8,421 $15,719
Costs (£SD, $) +60,831 +25,355 +37,117

Note: Mental Health Condition and Disorder of Gut- Brain Interaction (DGBI) and/or Inflammatory Bowel Disease IBD
(MHC+GI+), MHC and no DGBI/ IBD (MHC+GI-), no MHC and DGBI/ IBD (MHC-GI+). All comparisons are significant at

p<0.0001, except LOS (p<0.0007).

al ength of Stay (LOS) and cost are typically right skewed with such a large n. Standard deviation (SD) is interpreted as
dispersion and may be influenced by extreme values. Distributional quantiles (median, 25th/75th percentiles) were not

available in the aggregate.

Table 1 summarizes the demographic characteristics
and clinical outcomes across admissions, stratified
by MHC comorbidity and DGBI/IBD diagnosis status
(MHC+GI+, MHC+GI-, and MHC-GI+). No
admissions met the PTSD cohort definition, so PTSD-
specific comparisons were not performed. Female
patients comprised about 64% of MHC+ admissions
compared with about 50% Gl-only admissions,
although the overall association was modest
(Cramer’s V =0.144) (Table 1). Race/ethnicity
distributions were highly comparable across cohorts.
Despite statistical significance, the difference was
trivial (Cramer’s V = 0.036), x> = 583, p < 0.0001

(Table 1). Complication rates differed by cohort, X* =
432, p <0.0001, with a small

effect size (Cramer’s V = 0.022). Mortality also varied
significantly, x> =818, p < 0.0001, Cramer’s V =
0.030. Despite slightly lower complication rates in
the MHC+GI+ cohort, this cohort demonstrated the
highest mortality rate (0.7% vs 0.2-0.5% in the other
cohorts), which may be clinically meaningful
because of the large number of admissions (Table 1).
The MHC+GI+ cohort had the highest mean observed
direct costs and the widest cost distribution (Table
1). ICU patterns also differed by cohort, with the
Gl-only group showing the highest ICU admission
rate (15.52%) and the comorbid MHC+GI+ cohort
showing the longest average ICU stay (9.28 days)
(Table 1).
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Table 2. Length of stay outlier days by discharge year and cohort (expected vs reported comparison)

Expected Lenth of Stay Outlier Days Length of Stay Outlier Days Reported
(n, outlier days per 1000 encounters)  (n, outlier days per 1000 encounters)

MHC+GI- MHC-GI+ MHC+GI+

318,3.6 724, 1.0 203, 1.5 306.3.5
842,6.4 1,287,148  2,546,3.7 821.6.3 1,261,145

2,538,3.7 768,59 1.308,15.0

1,345,154  2.,561,3.7 825.6.3 1,313,151
494, 5.7 774, 1.1 252,1.9 479,5.5

Length of Stay
MHC+GI- MHC-GI+ THCHal
Cohort
Discharge
Year
2021 739, 1.1 208, 1.6
2022 2,633,3.8
2023 2,610,3.8 778,59 1,336,15.3
2024 2,644, 3.8 848, 6.5
2025 799, 1.1 259,1.9
Total
Encounters 693,781 130,775

87,092 693,781 130,775 87,092

Note: Cohorts: Mental Health Diagnosis with Disorders of Gut Brain Interaction and /or IBD (DGBI/IBD) (MHC+GI+), Mental
Health Diagnosis with no DGBI/IBD (MHC+GI--), No Mental Health Diagnosis with DGBI/IBD (MHC--GI+). Values are shown as
reported by Vizient, October 2021 to February 2025. Parenthetical values indicate LOS outlier-days per 1,000 encounters
(outlier days + total encounters x 1,000), to normalize for cohort size.

al ength of Stay (LOS) outlier days represent Vizient-defined outlier-days difference versus the comparison/expected
benchmark (tail LOS burden). “LOS outlier days reported” represent the same metric among encounters eligible with

complete data for outlier reporting.

Across utilization outcomes, the comorbid
cohort (MHC+GI+) showed the greatest mean
hospitalization burden. Mean LOS differed across
cohorts, and Tukey HSD tests indicated that LOS in
the comorbid cohort differed from each single-
diagnosis cohort (MHC+Gl+ vs MHC-Gl+: p =0
0.0047; MHC+GI+ vs MHC+GI-: p =.0005). No
significant LOS difference was observed between the
MHC-GIl+ and MHC+GI- cohorts (p = 0.3566). LOS
distribution was right-skewed, so LOS outlier-day
burden was evaluated according to discharge year
(Table 2). In contrast to the mean LOS pattern, the
MHC+GI- cohort consistently demonstrated the
highest number of LOS outlier days between 2021 to
2025, exceeding both the MHC+GIl+ and MHC-Gl+
groups. Overall, the MHC+GI+ cohort had the highest
utilization burden according to longer LOS, higher
direct costs, and the highest in-hospital mortality
compared with both single diagnosis cohorts (Table
1-2).

Discussion

While the data collected was nationwide and
accounted for nearly one million admission records,
it was aggregated data which limited the ability to
analyze patient data further. This analysis does not
account for potential bias from unmeasured
confounding influences, such as admission severity
or hospital-level practice patterns, which are
associated with both diagnostic coding (MHC/GI)
and utilization outcomes. The data set does not
provide information on readmission rates or long-
term outcomes, limiting inferences that can be made
regarding post- discharge patient trajectories.
Furthermore, prior or non-presenting disorders may
be under captured, because diagnoses reflect
conditions documented during the encounter.
Another limitation in this study is the vague
categorization of Gl+, which accounts for both DGBI
(functional disorders), and IBD (structural diseases).
While this aggregate approach allows for a high-level
analysis of comorbidity burden, it may obscure
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distinct pathophysiological pathways linking these
conditions to MHCs. IBD is characterized by
structural tissue damage and systemic inflammation
which suggests an immune-mediated link (Gracie et
al., 2019), while DGBI are influenced by visceral
hypersensitivity and the hypothalamic-pituitary-
adrenal (HPA) axis (Carabotti et al., 2014). For this
study, we focused specifically on capturing the total
burden of MHC+GI+ comorbidity as it relates to both
DGBI and IBD, grouping them together as Gl+.

The complete absence of document-ted
PTSD diagnoses across nearly one million casesis a
significant anomaly that deviates from the expected
epidemiological prevalence of PTSD in this age
cohort. Over five years ago, PTSD prevalence rates
were steady at 17% with a 95% CIl of 15-19%. In
2025, PTSD prevalence sat at 25%, with a 95% ClI of
20-30% (Tamir et al., 2025). Prevalence rates for
community samples are not expected to map 1:1
onto an inpatient admissions dataset that requires
coded inpatient PTSD diagnhoses. Still, this
unexpected absence is notable and may reflect
limitations in diagnostic capture. Conditions that are
not central to the reasoning for admission may be
under documented. In addition, because depression
or anxiety are often comorbid with PTSD (Sareen,
2014), these comorbid MHC may be addressed as
the presenting reason for admission. PTSD could be
present but recorded under other MHC codes or not
coded when other conditions are the primary focus.
When considering how neuroinflammation
associated with PTSD worsens MH symptoms and
progresses DGBI and other MHC, under capture of
PTSD could obscure an important variable that
contributes to severity of symptoms and comorbidity
in this population.

Despite these limitations, the MHC+GI+
cohort experienced higher overall utilization burden,
including longer hospital stays and greater cost
dispersion (Table 1), and differed from single-
diagnosis cohorts (MHC+GIl-, MHC-GI+) on LOS
(Table 2). These results are consistent with prior
literature and show psychiatric comorbidity in
chronic Gl populations is associated with worse
utilization outcomes (Haddadin et al., 2024), even
though readmission outcomes were not available in
the current dataset.

There are several variables that may
contribute to the observed utilization burden among
MHC+GI+ admissions. First, dual-diagnosis
admissions may require more monitoring and care
coordination than the other cohorts, contributing to

longer stays (Bernstein et al., 2020). Second, ICU
utilization patterns provide additional context for the
MHC+GI+ cohort’s high acuity resource use and may
also reflect differences in coding practices across
cohorts, not an actual reduction in complication
rates.

Those with MHC+GI+ also had a higher
mortality rate compared to other groups. Given the
low complication rates and high mortality rates,
complication rates may not fully portray the difficulty
associated with complications, possibly being
overwhelmingly strenuous to manage, resulting in
fatalities (Tokareva & Romano, 2024). The
discrepancy between lower recorded complications
(3.3%) and high mortality rate (0.7%) in the MHC+GI+
cohort may also be consistent with a potential FTR
pattern (Tokareva & Romano, 2024). FTR refers to the
failure to prevent death following a complication, and
high FTR rates often signal that early signs of physio-
logical deterioration were missed (Tokareva &
Romano, 2024). When psychiatric symptoms are
more noticeable, early recognition of medical decline
may be recognized and escalated sooner, which
could reduce the risk of FTR (Tokareva & Romano,
2024). However, this interpretation remains
speculative given the lack of complication subtype
and cause-of-death data.

LOS is right-skewed, so the large SD should
be interpreted as reflecting tail utilization instead of
“typical” variability. LOS outlier burden is also
captured as outlier days difference versus the
comparison/ expected benchmark (excess high LOS
days). This further supports the interpretation that
there is a subset of admissions driving a
disproportionate LOS burden. This tail pattern may
reflect heterogeneity in clinical severity and care
complexity, like ICU care or the need for surgical
procedures. It may also reflect discharge barriers for
patients with MHC+GIl+, when there is limited
availability of residential placements that can meet
both the psychiatric and physical needs of patients,
so they instead remain in the hospital for longer
periods of time (Balfour et al., 2024). Prolonged
hospitalization can increase exposure to secondary
risks like viruses and infection (Kleinpell et al., 2008).
This idea may also contribute to the higher mortality
rate in patients in the GI+MHC+ cohort. However, the
aggregated data used in this study does not include
patient-level acuity, discharge information, or
detailed reasoning behind complications, so we
cannot determine what is creating the LOS tail. Any
link between prolonged LOS and higher mortality in
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the GI+MHC+ cohort should be interpreted as a
plausible hypothesis and not a causal assumption.

The financial analysis showed the comorbid
group, MHC+Gl+, had substantially higher cost
dispersion (SD = $60,830.74). This large SD is
consistent with a highly right-skewed distribution of
resource utilization, suggesting that a subset of
admissions follows a dramatically higher cost
trajectory than typical care. The extreme standard
deviation can be related to the resource intensive
nature of stabilizing patients, who need specialized
psychiatric consultations, continuous observations,
and prolonged ICU admissions (Haddadin et al.,
2024; Tarar et al., 2023). The heightened cost
dispersion suggests the increased healthcare
utilization associated with MHC and DGBI/IBD
comorbidity (Haddadin et al., 2024) may reflect
broader inefficiencies in how these patients are
managed across the healthcare system. In addition,
there is a lack of integrated care models specialized
in de-escalating psychiatric crises alongside medical
treatment, in turn forcing hospitals to rely on
expensive, reactive crisis management for treatment
(Balfour et al., 2024).

In this dataset, the MHC+GI+ cohort showed
the highest mean observed direct costs and the
greatest cost dispersion (SD = $60,831; Table 1). This
result suggests a right-skewed distribution in which a
subset of encounters drives disproportionate
spending. Because this dataset is aggregated, it
cannot directly evaluate screening or diagnostic
practices. However, this pattern aligns with evidence
that psychiatric needs are underrecognized during
Gl-focused admissions in AYA (Haddadin et al.,
2024), which may contribute to delayed identification
and more resource-intensive patient trajectories.

One likely contributor to this dispersion is Gl
case-mix heterogeneity within the Gl+ category. In
this study, Gl+ includes conditions with very different
levels of severity and treatment cost (Haddadin et al.,
2024). High-acuity inflammatory diseases such as
IBD are inherently more resource-intensive than
milder conditions like Gastroesophageal Reflux
Disease (GERD) (Bernstein et al., 2020). This baseline
heterogeneity likely contributes to the large standard
deviation observed independent of psychiatric
comorbidity. Although our dataset reflects inpatient
admissions, emergency department-based evidence
suggests significant hidden psychiatric burden
among youth presenting to the emergency
department with abdominal pain (Martin et al., 2025).
A pediatric emergency department study used a

depression questionnaire on patients 11 to 17 years
old with idiopathic abdominal pain. 29.6% of these
patients screened positive for depression and 9.4%
endorsed self-harm ideation (Martin et al., 2025).
Together, this emergency department-based
evidence supports the clinical importance of
improved MHC screening and documentation during
Gl+ encounters.

Our findings also align with previous research
documenting worse utilization outcomes for patients
with MHC and chronic Gl disorders (Haddadin et al.,
2024). Haddadin et al. (2024) found patients with
chronic Gl disorders and comorbid MHCs had higher
90-day readmission risk and longer hospital stays
compared to patients that did not have a
documented MHC. While we did not have
readmission rates, we also found MHC+Gl+ had
longer hospital stays (Table 2), consistent with the
overall pattern of increased utilization burden.

Conclusion

In this nationwide, aggregated inpatient admissions
analysis of adolescents and young adults, those with
gut-brain interaction or Inflammatory Bowel Disease
(DGBI/IBD) and mental health condition (MHC)
comorbidity was associated with higher utilization
burden. Compared with single-diagnosis cohorts,
those with an MHC and DGBI/IBD (the MHC+Gl+
cohort) showed longer length of stay (LOS), greater
LOS tail burden, higher costs and cost dispersion,
higher mortality, and evidence of higher-acuity
resource use as reflected by ICU patterns. As
expected in a large dataset, between-cohort
associations were small in magnitude. Even modest
differences, however, may be important clinically at
the population level, especially when considering
elevated mortality rates observed in the MHC+Gl+
cohort. The dataset’s aggregated structure limits
causal inference and does not provide complication
subtypes or causes of death, but the overall
observed pattern does suggest that DGBI/IBD
admissions with co-occurring MHCs represent a
subgroup associated with higher resource use. These
findings highlight the need for MH-informed,
integrated approaches to inpatient gastrointestinal
(Gl) care, as psychiatric comorbidity appears to
meaningfully influence both clinical risk and
resource use in this population.

Future work should build directly on
two patterns identified in this study: (1) the
substantially higher utilization burden reflected in
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LOS, cost dispersion, and mortality, in the comorbid
MHC+GI+ cohort, and (2) the complete absence of
PTSD-coded admissions. ICD-10 codes are
standardized nationally; however, hospital datasets
can still under-capture conditions such as PTSD
when symptoms are not documented, are
deprioritized relative to presenting medical issues, or
are not carried forward onto inpatient claims.

In addition, future research should prioritize
stratifying DGBI and IBD groups, as we hypothesize
that the correlation between PTSD symptom severity
and Gl symptoms may be stronger in DGBI due to the
shared psychological and neural networks.
Differentiating these sub-groups would help clarify if
the gut-brain association is driven more by systemic
inflammation or psychological distress.

Furthermore, incorporating outcomes that
better explain why utilization differs across cohorts
would be beneficial. Discharge disposition would be
particularly helpful in clarifying whether prolonged
LOS and higher costs reflect the need for higher
acuity care or delays driven by care coordination and
limited placement options for those struggling with
both Gl conditions and psychiatric comorbidity,
which we hypothesized may contribute to prolonged
LOS. Expanding the outcome set to include
readmission rates and whether surgery was needed
would also help differentiate utilization driven by
severity.
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