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Physical Health Consequences of Vicarious Trauma

Prospective Relationship Between Hospital Patient Care Worker Vicarious Trauma
Symptoms and Gastrointestinal Disorders

Elisabeth Anne Stelson, PhD, MSW, LSW, MPH, Glorian Sorensen, PhD, MPH, Lisa Berkman, PhD,
Sarah Ballou, PhD, Dean Hashimoto, MD, JD, Laura D. Kubzansky, PhD, MPH, and Erika L. Sabbath, ScD, ScM

Objective: Vicarious trauma (VT) is “secondhand” trauma healthcare workers
experience when interacting with trauma survivors. The prospective relation-
ship between workers’ VT symptoms and physical health has not been studied.
Methods: Survey data from 775 hospital workers were linked to health insur-
ance expenditures to identify stress-related conditions known as disorders of
gut-brain interaction (DGBIs) occurrence within 1-year follow-up. VT symp-
toms (modeled continuously and categorically) and conditional odds of devel-
oping DGBI were assessed with multilevel logistic regression. Results: Condi-
tional odds of DGBI increased 4% for every one-point increase in VT symptom
score (95% confidence interval, 0.98 to 1.11; P = 0.17). Participants with high
versus low VT symptoms had 3.40-times the conditional odds of DGBI (95%
confidence interval, 1.44 to 8.06; P = 0.01). Conclusion: Workers with high
versus low VT symptoms had significantly higher odds of developing DGBIs,
indicating that VT may adversely impact workers” physical health.

Keywords: vicarious trauma, disorders of gut-brain interaction, gastrointestinal
disorders, healthcare workers, hospitals, occupational stress, claims data

N onphysician hospital workers, such as nurses, medical and nursing
assistants, and surgical technicians, represent one of the largest and
fastest-growing workforces in the United States, providing critical clin-
ical services to millions of patients every year.!3 Although this work
can be professionally rewarding, hospital workers navigate fast-paced,
stressful environments on a daily basis, frequently interacting with pa-
tients, families, and communities who have experienced trauma.*> Re-
sponsible for caring for sick and vulnerable patients over the course of
long shifts, hospital workers’ own mental and physical health can dete-
riorate from working in these environments.®3 These patient-facing
workers have high rates of occupational injury, for example, caused
by patient lifting, needle sticks, and patient-related violence, as well as
emotional strain resulting from caring from sick and dying patients,
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LEARNING OUTCOMES

e Describe what vicarious trauma is and how workers in
healthcare settings may be exposed.

e Examine how vicarious trauma may affect workers physical
health in addition to mental health.

e Evaluate how these findings may affect healthcare services
and patient care.

supporting patients’ families, and navigating hierarchical work
environments.®~° This, in turn, can increase worker turnover and lead
to provider shortages.>!0 As the COVID-19 pandemic revealed, the
health of communities relies upon a physically and mentally healthy
hospital workforce.!!

One understudied occupational hazard encountered by hospital
workers is vicarious trauma (VT).!2 VT is “secondhand” trauma to
which individuals are exposed when working with people who have ex-
perienced trauma directly, analogous to secondhand smoking.!3 By vir-
tue of their professional responsibilities, patient-facing hospital workers
are frequently exposed to VT when patients and families share their trau-
matic experiences or when they review documentation of such
histories.!# These VT exposures, which can be specific events or cumu-
lative, have been associated with poor mental health outcomes in this as
well as in other healthcare and social service workforces.!3:15-19 A large
body of literature has consistently linked trauma exposure with higher
risk of adverse physical health outcomes as well as with poorer mental
health.20-22 Considering the biological and behavioral mechanisms by
which “firsthand” trauma can affect physical health,23-24 it is possible
that workers’ exposure to “secondhand” trauma could produce a similar
physical health impact. Because VT occurs in the workplace, it is also
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possible that specific aspects of the work environment may either exacer-
bate or mitigate the experience of VT. To date, this has been unexplored in
the context of physical health outcomes. Identifying factors that may mit-
igate potential effects of VT on worker health, such as support from super-
visors, colleagues, and organizational leadership, could provide insight
into strategies for buffering potential adverse effects of VT on physical
health. Such evidence is critical in order to understand how healthcare in-
stitutions can better protect the health of their staff, increase worker reten-
tion—and perhaps by extension—improve patient care.

The Role of Vicarious Trauma in Worker Health

Similar to other psychosocial stress phenomena,?> VT can be
theoretically partitioned into VT exposure and VT symptoms (Fig. 1).
A person can experience VT when exposed to the trauma experiences
of others, which can occur in the form of a specific secondary exposure
event (e.g., a patient describing a traumatic event that happened to them)
or accumulated over time as part of working with trauma survivors.!3
There currently is no validated measure of VT exposure per se, and as
such, VT research has largely evaluated effects of VT symptoms.!3 VT
symptoms, which are sometimes referred to as vicarious traumatization
or secondary traumatic stress, capture the adverse psychological response
that can occur with VT exposure.!3 This can manifest as emotional (e.g.,
desire to avoid certain patients), cognitive (e.g., having gaps in memories
about patient interactions), and somatic (e.g., rapid heartbeat) symptoms.2®
Such symptoms may or may not meet the clinical diagnosis of posttrau-
matic stress disorder (PTSD).20-27 Although a single VT exposure can
theoretically trigger VT symptoms, it is more common for workers to
be frequently exposed, which may result in VT symptoms.!”7 As with
other forms of stress and trauma, over time, VT may take a toll, contrib-
uting to worse health outcomes among individuals (Fig. 1).12:13.16.18 For
example, in research examining nurses, addiction treatment providers,
victims’ advocates, and social workers, VT symptoms have been asso-
ciated with the development of mental health problems, including de-
pression, anxiety, and PTSD, as well as job turnover.!3-15.17.18

Although VT has increasingly become an occupational health
concern for many in the healthcare workforce due to its links with poor
mental health and turnover, studies thus far have been limited by small
sample sizes, cross-sectional designs, and use of self-reported health
measures.!'3 Furthermore, no studies to date have investigated the pro-
spective relation between occupational VT symptoms and objective
measures of physical health. Lee et al. and Ruiz-Fernandez et al. found
a significant negative relationship between VT symptoms and partici-
pants’ self-appraisal of their general health in cross-sectional samples
of social workers and nurses, respectively.!6-28 Studies utilizing longi-
tudinal designs with objective measures of health are an important
next step to advancing an understanding of the causal relationship be-
tween VT symptoms and physical health of workers.

Trauma, Physical Health, and Disorders of Gut-Brain
Interaction

Despite limited evidence on the effects of VT symptoms on
physical health, numerous studies have found that increased exposure
to stress, adversity, and trauma predicts poor physical health.2%-2! With
this body of work, researchers have identified multiple pathways by
which trauma and stressor exposure may affect physical health, not
only via influences on mental health problems, but also via direct bio-
logical effects (e.g., activation of the central nervous system mediated
through responses by the nervous, endocrine, cardiovascular, and im-
mune systems)?>23 and via effects on adaptive and maladaptive
behaviors?® and access to material and social resources.>?

One common physical health problem linked with stress and
trauma is a group of chronic gastrointestinal (GI) conditions collectively
referred to as disorders of gut-brain interaction (DGBIs).2131-34 DGBISs,
such as functional heartburn, reflux sensitivity, functional dyspepsia,
and irritable bowel syndrome, are conditions thought to be caused by
complex, dysregulated interactions of the central nervous system, auto-
nomic nervous system, hypothalamic-pituitary-adrenal axis, and GI sys-
tem, often triggered by stress.3*3> DGBI “flares” occur often (some-
times every 3 to 4 weeks3°), and approximately two-thirds of individuals
with symptoms seek medical care annually for the condition.3* Al-
though many people with DGBIs self-manage symptoms, studies have
shown that among individuals with few barriers to accessing healthcare,
there is very little difference in symptom severity among individuals
who seek medical care compared with those who do not.37 The burden
of DGBIS is substantial, affecting 21% to 40% of the global population
at some point in their life,3® reducing quality of life,3* and increasing
healthcare costs.3*3° Although exact genetic contribution to DGBISs re-
mains uncertain due to the complicating role of psychiatric disorder her-
itability, intergenerational trauma, and behavioral modeling,**-#1studies
have shown a strong association between individual’s trauma history?!
and occupational stress3!32 and risk of developing these chronic GI con-
ditions. Moreover, different types of stressors (e.g., home-related stressors
and work-related stressors) can be differentially associated with DGBIs.*2

Given this body of research linking trauma, occupational stress,
and DGBIs, examining the relationship between VT symptoms and
DGBI can provide insight into potential physical health consequences
of occupational VT. From an epidemiological perspective, the nature
of DGBISs also lends itself to such investigations. Compared with long
etiologic periods of other health conditions linked to stress and trauma
(e.g., hypertension), the time lag between a stressor and DGBI devel-
opment is relatively short.33-42 This may make it easier for researchers
to assess and control for other factors that may confound any observed
relationship. DGBIs are also not contagious, an important consider-
ation when studying occupational populations who interact with pa-
tients who are sick.3>
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FIGURE 1. Conceptual model describing theorized relationships between vicarious trauma exposure, vicarious trauma symptoms,
worker health outcomes, and buffering effects of a supportive work environment.
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Supportive Work Environments and Vicarious Trauma
Symptoms

Studies suggest that buffering of potentially toxic effects of
trauma is possible, with social support at work serving a particularly
important buffering role.#3 Studies of healthcare professionals usually
consider VT symptoms as an individual issue and do not account for
broader occupational environments in which nurses and patient care
associates (PCAs) perform their duties.*4#5 However, hospital workers
spend their days in settings shaped by important interactions with their
coworkers, supervisors, and institutional leaders, and if these interac-
tions are perceived as supportive, organizational environments may
buffer the effects of VT symptoms on the health and well-being of
workers (Fig. 1). Although not explicitly testing a buffering effect, some
VT studies have found greater support at work was inversely associated
with VT symptom levels among mental health professionals.*¢ These
findings align with systematic reviews and meta-analyses that have
found organizational interventions in hospitals, such as supportive su-
pervision and shared decision-making, are more likely to be effective
in improving staff well-being and reducing absenteeism than interven-
tions that targeted the individual behavior of workers.47-48 It is impor-
tant to note that while frequently functioning as a buffer, social support
could also theoretically confound the relationship between VT symp-
toms and DGBIs because it has been found to be separately associated
with VT symptoms*® and DGBIs32 and may also be activated by VT
experiences.*?

Study Aims

We leveraged data from the Boston Hospital Workers Health
Study (BHWHS) to investigate the prospective relationship between
VT symptoms of hospital workers and DGBIs identified via health in-
surance claims data. The cohort comprised nurses and low-wage
PCAs, who have high levels of interactions with patients and who
are likely to be exposed to VT as a result. We hypothesized that asso-
ciations between VT symptoms and DGBIs would be similar across
the two groups of workers. We also evaluated if supportive work envi-
ronments may beneficially buffer this relationship. Our primary hy-
pothesis was that higher VT symptoms scores would be positively as-
sociated with increased risk of DGBI over a 1-year follow-up period.
In a secondary, exploratory hypothesis, we hypothesized that more
supportive work environments would reduce the effect of VT symp-
toms on DGBL

METHODS

Study Sample

This study utilizes data from the 2018 wave of the BHWHS, an
ongoing cohort study of registered nurses and PCAs who work at two
large academic hospitals.>? Details about the cohort structure, compo-
sition, and recruitment are available elsewhere.>%->! In October 2018, a
survey of psychosocial working conditions and health, which included
a measure of VT, was emailed to 2000 workers (approximately one-
third of all nurses and PCAs at the two hospitals) who worked at least
20 hours per week over the 3 months prior to sampling. Overall, the
survey had a response rate of 55% (n = 1101 participants). Of these,
44% worked at a unionized hospital with about 800 beds and 56% at
a nonunionized hospital with approximately 1000 beds. Participants
worked in 91 distinct hospital units across the two hospitals. Survey re-
sponses could be linked to institutionally-collected health insurance
claims data (date range: January 2017 through December 2019) for
the 82% of study participants who participated in the employee health
plan. This study was approved by the Mass General Brigham Institu-
tional Review Board.

Our analytic sample was restricted to nurses and PCAs who
participated in the 2018 survey, worked in nonmanagement positions,

and subscribed to the employee health plan at the time of survey,
which allowed us to observe subsequent DGBI claims during the study
period (Fig. 2). Managers were excluded because they (1) often have
less direct contact with patients and families and (2) are partially re-
sponsible for creating the supportive work environment under investi-
gation as a potential VT symptom buffer. We also excluded partici-
pants who completed a paper version of the survey (n = 95) because
no date of completion was recorded, and therefore the follow-up pe-
riod (i.e., date of survey completion through December 31, 2019)
could not be accurately identified. Participants who did not have em-
ployer health insurance plans during the preperiod (i.e., January 1,
2017, through their survey completion date) were included (n = 32,
4% of sample), allowing us to include newer workers, those who
may have worked less than full time, and those who may have previ-
ously been insured by a family member. Our comparison of the ana-
lytic sample to survey participants who were excluded because they
were not enrolled in the employee health plan indicated that the two
groups were mostly similar, except participants with employee health
plans were more likely to be nurses, work more hours per week, and
report slightly higher supervisor support (Supplement 1, http://links.
Iww.com/JOM/B952).

Measures

Exposure

The primary exposure in this analysis was VT symptoms, mea-
sured using selected items from the Vicarious Trauma Scale and which
defined VT as “the changes that occur in trauma workers as a result of
working with trauma survivors... [which is a] cumulative process
through which the [worker’s] inner experience is negatively trans-
formed through empathetic engagement with the client’s trauma
material”52 This concept was originally operationalized as an eight-
item scale (range, 0 to 32), with two items assessing broad exposure
to VT and six items assessing VT symptoms, and has since demon-
strated strong internal consistency among social workers and victims’
advocates (a = 0.77 to 0.88).52-54 However, based on prior work on
trauma more generally, which separates exposure to trauma from psy-
chological responses to the experience as depicted in our conceptual
model (Fig. 1),2° the measure has been conceptually criticized for con-
flating VT exposure with workers’ psychological responses as a result
of the exposure.>* In light of this theoretical criticism and because all
but five participants endorsed VT exposure on the two exposure-re-
lated items, we opted to use only the six items that ask about psycho-
logical symptoms occurring in response to VT exposure (e.g., “I find
myself distressed by listening to my patients’ stories and situations”)
(Supplements 2, http://links.lww.com/JOM/B952). Of note, we in-
cluded the five individuals who did not report any VT exposure be-
cause (1) the two VT exposure questions were not precise; (2) the ubig-
uity of VT exposure in hospital settings may make it hard for some par-
ticipants to identify their exposure; and (3) some of these individuals
endorsed VT symptoms, despite not reporting an exposure.

This modified version of the Vicarious Trauma Scale demon-
strated strong internal consistency for the full BHWHS sample and
when stratified by job, race, sex, age, and hours worked per week
(a=0.84 to 0.88). Concurrent validity was demonstrated in this sam-
ple with positive correlation with general measures of psychological
distress>> and burnout’¢ also administered in the 2018 BHWHS sur-
vey. Discriminant validity was demonstrated by finding no evidence
of a correlation with completing the survey on an even or odd day of
the month. For the current study, we first used this measure as a contin-
uous variable (score range, 0 to 24). To assess potential nonmonotonic
effects, we turned VT symptoms scores into a categorical variable based
on three a priori—defined even cut points: low VT symptoms (score
range, 0 to 8), medium VT symptoms (score range, 9 to 16), and high
VT symptoms (score range, 17 to 24).

656 © 2025 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of the American College of Occupational and Environmental Medicine.



JOEM e Volume 67, Number 8, August 2025

Vicarious Trauma and Gl Conditions Relationship

Cohort and new randomly-
selected hospital workers

sampled to participate in survey
(N=2,000)
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(N=1,101)
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(N=1,084)

Completed online survey
with completion date
(needed to discern pre- &
post- period)
(N=989)

Had employee health
insurance plan in follow-up
period and included in study

(N=775)

FIGURE 2. Participant recruitment and sampling scheme.

Outcome

Occurrence of one or more DGBIs within the follow-up period
was identified using participants’ health insurance expenditures,
which were linked to survey responses using secure study IDs. DGBIs
were defined as claims with International Classification of Diseases,
Tenth Revision (ICD-10) codes relating to functional heartburn, reflux
sensitivity, functional dyspepsia, and irritable bowel syndrome that oc-
curred affer date of survey completion. We identified /CD-10 codes
using criteria from the Rome IV Foundation,>” previous literature,3®
and in consultation with a DGBI expert. The follow-up period was de-
fined as the time after a participant completed the survey (October
2018 to April 2019) to January 1, 2020.

© 2025 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of the American College of Occupational and Environmental Medicine.
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Supportive Work Environment Variables

A supportive work environment was considered as either an ef-
fect modifier or covariate and was operationalized as three separate
constructs, each measured by multiple items: supervisor support, co-
worker support, and people-oriented culture. These three supportive
work environment measures have been previously used in occupa-
tional health research with healthcare workers.>8->° Supervisor support
and coworker support measures each comprised three Likert-scored
items from the Job Content Questionnaire.®© Supervisor support was
measured by (1) “If needed, I can get support and help with my work
from my immediate supervisor”; (2) “My supervisor is helpful in get-
ting the job done”; and (3) “My work achievements are appreciated by
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my immediate supervisor.” In the BHWHS sample, this measure dem-
onstrated strong internal consistency (a = 0.89). Coworker support
was measured by (1) “If needed, I can get support and help with my
work from my coworkers”; (2) “The people I work with are helpful
in getting the job done”; and (3) “I have noticed disturbing conflicts
between coworkers” (reverse coded). In the BHWHS sample, coworker
support demonstrated modest internal consistency (a = 0.63). People-
oriented culture is a broad measure of cooperation and trust within a
work environment that promotes information-sharing and decision-
making across job levels and was measured using a four-item Likert
subscale from the Employee Self-report Questionnaire, slightly modi-
fied for hospital contexts.®! The items included were (1) “Employees
on my home unit are involved in decisions affecting their daily work”;
(2) “Working relationships on my home unit are cooperative”; (3)
“There is a high level of trust in the employee/employer relationship
on my home unit”; and (4) “On my home unit, communications are
open and employees feel free to voice concerns and make suggestions.”
Within the BHWHS sample, this measure demonstrated strong internal
consistency (a= 0.83).

Covariates

We considered a range of demographic and workplace factors
that could potentially confound the relationship between VT symp-
toms and DGBI, which would not be a “downstream” effect of VT
symptoms and would not be collinear with included variables. Since
participants completed the survey over several months and therefore
had varying amounts of time for a DGBI diagnosis to be observed in
the postperiod, we controlled for days between survey completion
and January 1, 2020. The mean number of postperiod days was 395.
Demographic characteristics included sex, age, and racial/ethnic iden-
tity. Due to the limited number of participants who were Latinx/His-
panic, Asian, or multiple races, and because racial/ethnic identity
was not a primary variable of interest in this analysis, we collapsed
groups and categorized workers as White versus non-White. Structural
components of work variables included hospital, job role (nurse vs.
PCA), hours worked per week (collapsed to be <40 vs. >40 due to
small cell size), shift schedule, and job demands as measured by the
Job Content Questionnaire.%2 These demographic and work structure
variables were assessed in the 2018 survey. DGBI insurance expendi-
tures from 2017 until the date of each participant’s survey completion
were also added as a covariate because DGBI insurance costs both in-
dicate whether somebody had a recorded preexisting DGBI diagnosis
as well as the approximate baseline severity (with greater costs indic-
ative of greater severity).

Statistical Analysis

Low levels of missingness were observed on the VT symptom
measure and covariates (4% to 10%). Given the nature of the outcome
data, it was not possible to differentiate missing expenditure data from
a participant not having an expenditure. To account for missing survey
data, all variables were imputed using the MICE package in R (n= 10
imputations).%3

We first conducted univariate and bivariate analysis to examine
the distribution of all variables, distributions across levels of VT symp-
toms, and their intercorrelations. We then used multilevel logistic re-
gression with hospital units as random effects to account for clustering
within shared work environments to examine the relationship between
VT symptoms scores and odds of DGBI occurrence in the follow-up
period. We assessed the relationship with a set of three models that
progressively adjusted for additional covariates to assess their role in
the relationship between VT symptoms and DGBI: model 1 assessed
the crude association controlling only for time in the follow-up period;
model 2 additionally controlled for demographic characteristics; and
model 3 additionally controlled for structural components of work.
To evaluate our exploratory hypothesis regarding the role of a support-

ive work environment in the relationship between VT symptoms and
DGBIs, we assessed potential effect modification by each supportive
work environment factor by individually adding an interaction term
(either supervisor support x VT symptoms, coworker support x VT
symptoms, or people-oriented culture x VT symptoms) while control-
ling for the other two supportive work environment variables. If we
found no evidence of effect measure modification, we ran an addi-
tional model 4 that also controlled for supportive work environment
factors. To identify potential nonmonotonic associations between VT
symptoms and DGBI occurrence, we then repeated these analyses
modeling VT symptoms as a categorical variable, comparing high
and medium levels of VT symptoms to low levels of VT symptoms.

Sensitivity and Post Hoc Analyses

As a planned sensitivity analysis to reduce heterogeneity in the
sample, we restricted the sample to only nurses and conducted the
same regression analyses described above. As an additional sensitivity
analysis, we calculated an e-value for model 4’s main effects for the
full sample. An e-value represents the minimum strength of associa-
tion with both an exposure and outcome that an unmeasured con-
founder would require to either fully attenuate an observed estimate
or move the confidence interval (CI) to contain the null.*4 Observing
anotable increase in effect size when adding supportive work environ-
ment variables as well as the unexpected direction of effect for super-
visor support and people-oriented culture, we calculated a variance in-
flation factor for model 4 as a post hoc analysis. A variance inflation
factor can help identify potential issues regarding multicollinearity be-
tween variables that might make the model unstable and falsely inflate
main effects.®> As an additional post hoc sensitivity analysis, we re-
stricted the sample to individuals with no baseline DGBI diagnosis
and repeated regression analyses with VT symptoms modeled both
as a continuous and categorical variable.

RESULTS

Of'the 775 participants included in our sample, 679 (88%) were
nurses, and 95 (12%) were PCAs (Table 1). The majority of the full
sample identified as female (92%) and White (82%) and had at least
a baccalaureate degree (70%). Nurses and PCAs significantly differed
by all participant characteristics with the exception of people-oriented
culture scores. One hundred twenty-five participants (16%) had a di-
agnosed DGBI prior to filling out the survey, and 75 participants
(10%) had a DGBI in the follow-up period.

Distributions of participants with low, medium, and high VT
symptoms were relatively consistent across variables, with a little more
than half of participants endorsing having experienced a medium level
of VT symptoms for each variable (Supplements 3, http://links.lww.
com/JOM/B952). Of participants with prior DGBI, 28 (22%) had
low VT symptoms, 71 (57%) had medium VT symptoms, and 23
(18%) had high VT symptoms. Among participants with DGBI in
the follow-up period, 20 (27%) had low VT symptoms, 39 (52%)
had medium VT symptoms, and 16 (21%) had high VT symptoms.
Among those with no DGBI in either the preperiod or postperiod,
176 (31%) had low VT symptoms, 340 (59%) had medium VT symp-
toms, and 61 (11%) had high VT symptoms.

Main Effects: Vicarious Trauma Symptoms and
DGBI Occurrence

Across models, continuous VT symptoms were associated with
trends toward higher odds of DGBI occurrence, although no estimates
reached statistical significance (Table 2). We found no evidence of ef-
fect measure modification with the supportive work environment var-
iables (supervisor support, coworker support, and people-oriented cul-
ture). In a final model further adjusting simultaneously for elements of
a supportive work environment, the odds of having at least one DBGI

658 © 2025 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of the American College of Occupational and Environmental Medicine.
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TABLE 1. Participant Characteristics by Nurse and PCA Job Roles

Overall Nurse PCA
Characteristics (n=1775) (n = 680) (n=95) P*
Sex <0.001
Female 709 (93%) 632 (94%) 78 (84%)
Male 57 (%) 42 (6%) 15 (16%)
Age,y 0.01
<30 216 (28%) 197 (29%) 19 (21%)
30-39 216 (28%) 198 (29%) 18 (20%)
4049 139 (17%) 112 (17%) 18 (20%)
=50 203 (27%) 168 (25%) 35 (39%)
Education <0.001
High school/GED or less 24 (3%) 0 (0%) 24 (25%)
Some college 86 (11%) 40 (5.9%) 46 (48%)
College 538 (70%) 516 (76%) 22 (23%)
Graduate school 125 (16%) 122 (18%) 3 (3%)
Racial/ethnic identity <0.001
White 620 (82%) 596 (89%) 24 (28%)
African American/Black 79 (10%) 36 (5%) 43 (49%)
Asian 21 (3%) 17 (3%) 4 (5%)
Latinx/Hispanic 26 (4%) 12 (2%) 14 (16%)
Multiple identities/other 10 (1%) 8 (1%) 2 (2%)
Hospital unit
Adult ICU 14 (2%) 12 (2%) 2 (2%)
Adult medical surgical units 365 (47%) 317 (47%) 48 (51%)
ER 69 (9%) 62 (9%) 7 (7%)
Float pool 21 (3%) 12 (2%) 9 (10%)
OB-postpartum 57 (7%) 56 (8%) 1 (1%)
OR 64 (8%) 47 (7%) 17 (18%)
Orthopedics 21 (3%) 18 (3%) 3 (3%)
Pediatric/neonatal ICU 147 (19%) 140 (21%) 7 (7%)
Pediatric medical surgical units 10 (1%) 9 (1%) 1 (1%)
Psychiatry 7 (1%) 7 (1%) 0 (0%)
Hours worked per week
<29 90 (12%) 83 (12%) 7 (7%)
30-34 74 (10%) 70 (10%) 4 (4%)
35-39 405 (52%) 386 (57%) 19 (20%)
40-44 176 (23%) 120 (18%) 56 (60%)
245 28 (3%) 20 (3%) 8 (9%)
Usual shift <0.001
Day 272 (35%) 230 (34%) 42 (44%)
Evening 43 (6%) 26 (4%) 17 (18%)
Night 169 (22%) 152 (22%) 17 (18%)
Rotating 289 (37%) 270 (40%) 19 (20%)
DGBI in postperiod 0.07
No DGBI 694 (90%) 614 (90%) 80 (84%)
DGBI 81 (10%) 66 (10%) 15 (16%)
Vicarious trauma symptoms (0-24) 11.20 (4.90) 11.6 (4.70) 8.40 (5.10) <0.001
Job demands (0-24) 16.73 (2.78) 17.03 (2.51) 14.58 (3.57) <0.001
Supervisor support (0-12) 8.42 (2.92) 8.29 (2.88) 9.36 (3.01) <0.001
Coworker support (0-12) 8.18 (2.42) 8.24 (2.27) 7.74 (3.29) 0.49
People oriented culture (0-16) 11.00 (2.80) 11.0 (2.80) 10.50 (2.90) 0.07

Values are presented as n (%) or mean (standard deviation).
*Fisher exact test, Pearson 2 test, Wilcoxon rank sum test.

PCA, patient care associate; ICU, intensive care unit; DGBI, disorders of gut-brain interaction; ER, emergency room; OB, obstetrics.

in the follow-up period increased 4% for every one-point increase in
VT symptoms score (95% CI, 0.98, 1.11; P =0.17).

When comparing high or medium levels of VT symptoms ver-
sus low levels, the odds of having DGBI nearly doubled for partici-
pants with high VT symptom levels when progressively controlling
for demographics, baseline DGBI, and work structure, and this result
trended toward significance (Table 3). Again, we found no evidence
of effect modification by supportive work environment. After further
adjusting simultaneously for elements of a supportive work environ-
ment, the conditional odds of developing DGBI for participants with

high VT symptoms was 3.40 times higher (95% CI, 1.44 to 8.06;
P =0.01) compared with participants with low levels.

Sensitivity and Post Hoc Analyses

When restricted to be a more homogenous sample of nurses
and progressively controlling for demographics, baseline DGBI, work
structure, and—after finding no evidence of effect modification—sup-
portive work environment, we observed a similar relationship between
VT symptoms (modeled both continuously and categorically) and
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TABLE 2. Prospective Relationship Between VT Symptoms Score and DGBI Occurrence With Full Sample (n = 775)

Model 1 Model 2 Model 3 Model 4
Characteristics OR 95% CI P OR 95% CI P OR 95% CI P OR 95% CI P
VT symptoms 1.01 0.96,1.06  0.77 1.01 0.96,1.07 0.74 1.01 0.96,1.07  0.66 1.04 098, 1.11 0.17
Days in follow-up period 095  0.63,144 0.8l 090 059,137 062 090 058,138 0.63 096 0.62,149  0.86
Age (ref: <30) 1.60  0.83,3.07 0.16 1.62 082,321 0.17 1.70 084,344  0.14
30-39
40-49 1.17  0.52,2.63 0.70 1.19 051,280  0.69 1.33 0.56, 3.18 0.52
250 099 046,2.12 098 091 0.41,2.06 0.83 1.10 047,250  0.54
Sex (ref: male) 1.17 040,344 0.78 1.52  0.50,4.65 0.47 1.43 0.46, 4.58 0.40
Female
Race (ref: White) 1.21 0.48,3.03 0.69 1.80  0.64,5.11 0.27 1.54  0.56,4.23 0.40
Non-White
Baseline DGBI costs 1.00 1.00, 1.00  0.03 1.00 1.00,1.00 0.02 1.00 1.00, 1.00  0.03
Hospital (ref: smaller, unionized) 0.69 0.38,1.25 0.22 0.70 0.39, 1.26 0.23
Larger, non-unionized
Hours per week (ref: <40) 1.78 092,346  0.09 1.64 084,319 0.15
>40
Usual shift (ref: day) 1.31 0.68,2.52 043 149 076,292 025
Evening/night
Rotating 099  0.50,2.01 0.98 1.05 0.45,2.15 0.89
Job role (ref: nurse) 1.44 0.55,3.78 0.46 1.21 0.90, 3.21 0.70
PCA
Job demands 1.05 0.95,1.16 0.37 1.01 0.91, 1.12 0.91
Supervisor support 1.11 0.98, 1.26 0.10
Coworker support 094  0.82,1.08 0.39
People-oriented culture 1.09 095,125 0.20

VT, vicarious trauma (score range, 0-24); DGBI, disorders of gut-brain interaction; OR, odds ratio; CI, confidence interval; ref, reference group; PCA, patient care associate.

DGBI as with the full sample (Supplements 4 and 5, http://links.lww.
com/JOM/B952). Next, we calculated an e-value for model 4 for when
VT symptoms were modeled as continuous and categorical variables

with the full sample. When VT symptoms were modeled as continu-
ous, we found that an unmeasured confounder would need to be asso-
ciated with both VT symptoms and DGBI by an odds ratio (OR) of at

TABLE 3. Prospective Relationship Between Levels of VT Symptoms and DGBI Occurrence With Full Sample (n = 775)

Model 1 Model 2 Model 3 Model 4

Characteristics OR 95% CI P OR 95% CI P OR 95% CI P OR 95% CI P

VT symptoms (reference: low) 096 054,170 089 097  0.52,1.81 093 095 050, 1.81 0.89 1.18 061,230  0.62
Medium

High 191 092,397  0.08 1.94 089,421 0.09 207 094,462 007 340 144,806 0.01

Days in follow-up period 099 066,150 097 093 061,142 074 094 061,145 078 100 0.64,1.54 0.99

Age (ref: <30) 1.60 083,307 0.6 162 0.82,320 0.17 172 085346 0.13
30-39

40-49 .12 050,249 079 1.12 048,262 079 131 055311 054

250 098 046,210 097 091 040,2.04 0.81 1.09 047,249 084

Sex (ref: male) 1.17 040,343 077 156 051,478 043 1.50 048,471 048
Female

Race (ref: White) 1.18 047,295 072 183  0.64,519 026 1.60 058,440 036
Non-White

Baseline DGBI costs 1.00  1.00,1.00  0.01 1.00  1.00,1.00  0.01 1.00  1.00, 1.00  0.01

Hospital (ref: smaller, unionized) 0.70 039,125 0.23 0.70  0.40, 1.23 0.21
Larger, non-unionized

Hours per week (ref: <40) 1.84 095,356 007 167 0.883.18 0.12
>40

Usual shift (ref: day) 138 0.71,2.67 034 1.61 0.82,3.16  0.16
Evening/night

Rotating 099 049,190 097 1.07 0.54,2.14 084

Job role (ref: nurse) 143 0.55,2.77 0.46 0.99 0.44, 3,09 0.76
PCA

Job demands 1.04 095,115 039 113  0.89,1.10 0091

Supervisor support 1.13 1.00, 1.28 0.06

Coworker support 094 0.82,1.09 042

People-oriented culture .10 096,126  0.17

VT, vicarious trauma (low: 08 points, medium: 9—16 points, high: 17-24 points); DGBI, disorders of gut-brain interaction; OR, odds ratio; CI, confidence interval; ref, reference group;

PCA, patient care associate.
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least 1.28 in order to fully attenuate the observed association between
VT symptoms and DGBI. As this result was not statistically signifi-
cant, no additional unmeasured confounding would be required to
move the CI to contain the null. However, when VT symptoms were
modeled categorically, an unmeasured confounder would require an
OR of 6.38 to fully attenuate the results. To move the CI to include
the null (lower bound of 95% CI), an unmeasured confounder associ-
ated with both VT symptoms and DGBI would require an OR of 2.21.

Across analyses, when supportive work environment variables
were included in model 4 (Tables 2-3, Supplements 4 to 5, http://
links.lww.com/JOM/B952), the association between VT symptoms
and DGBIs increased, especially when VT symptoms were modeled
as a categorical variable. It is also worth noting that higher levels of su-
pervisor support and people-oriented culture were associated with in-
creased odds of a new DGBI claim in these models, and the direction
of this effect was unexpected. For example, when adjusting for categor-
ical VT symptoms with the full sample, the conditional odds of DGBI
increased 13% for every one-point increase in supervisor support
(95% CI, 1.00 to 1.28; P =0.06) and 10% for every one-point increase
in people-oriented culture (95% CI, 0.96 to 1.26; P =0.17) (Table 3). In
light of these findings, we conducted additional analyses to identify if
supervisor support and people-oriented culture functioned as suppressor
variables. We first reviewed bivariate analyses, which indicated that VT
symptoms were positively correlated with DGBI occurrence, but this
correlation was relatively weak (= 0.02). A stronger, negative correla-
tion was observed between VT symptoms and supervisor support
(r=—0.34), coworker support (» = —0.28), and people-oriented culture
(r =—0.27). Supervisor support (r = 0.05) and people-oriented culture
(r = 0.02) were weakly positively associated with DGBI occurrence,
whereas coworker support had no substantive correlation with DGBIs.
As a second step, we calculated variance inflation factors for the fully
adjusted models that included supportive work environment variables.
The variance inflation factors for covariates ranged from 1.06 to 1.90
and 1.06 to 1.91 when modeling VT symptoms continuously and cate-
gorically respectively, indicating minimal multicollinearity. Thus, it ap-
pears that supervisor support and people-oriented culture effectively
mask the relationship between VT symptoms and DGBI, and by includ-
ing them in the model, the strength of the relationship between VT
symptoms and DGBI can be more clearly observed.

As a final post hoc analysis, we restricted the sample to partic-
ipants without baseline DGBI diagnosis (n = 650) and reran our in-
creasingly adjusted set of regression analyses (Table 4). In the fully
adjusted model, we again observed similar relationships between con-
tinuous VT symptoms and DGBI in the follow-up period (OR, 1.05;
95% CI, 0.97 to 1.13; P = 0.24) and when comparing a high level of
VT symptoms to low (OR, 4.16; 95% CI, 1.57 to 11.60; P = 0.005).
Associations were also stronger in the fourth model when supportive
work environment covariates were added.

DISCUSSION

In this study, we investigated the prospective relationship be-
tween VT symptoms with DGBI occurrence in health claims data over
an approximately 1-year period among nurses and PCAs at two large
urban hospitals. To our knowledge, this is the first study to assess the
prospective relationship between VT and workers’ physical health out-
comes. Previous studies have found VT symptoms to be significantly
associated with worker mental health problems, namely, depression,
anxiety, and PTSD.13:17.18 Two cross-sectional studies have found sig-
nificant associations between VT symptoms and self-appraised general
health.!0-28 This study adds to the growing body of literature investigat-
ing how occupational VT affects the health of helping professionals,
such as nurses and PCAs, by expanding this line of inquiry to assess
prospectively how VT symptoms may adversely affect workers’ GI
health.

Although we observed a somewhat weak effect of VT symp-
toms on DGBI when VT symptoms were modeled continuously, when
considering VT symptoms as a categorical variable, the conditional
odds of developing a DGBI in the follow-up period were 3.40 times
higher for participants with high levels of VT symptoms compared
with participants with low levels. Such findings may suggest the asso-
ciation of VT symptoms with subsequently occurring DGBI is likely
not monotonic, whereby high levels of VT symptoms may be particu-
larly toxic to workers compared with low levels. These results were ro-
bust to a number of sensitivity analyses (Fig. 3), including when re-
stricted to only nurses and among participants without a documented
baseline DGBI, the latter indicating VT symptoms may have similar
effects on DGBI across the workforce and not only individuals who
may be more susceptible. Although CIs were wide due to few partici-
pants with high VT symptom levels having DGBIs (ie, a rare out-
come), e-value calculations indicated that a substantial amount of
unmeasured confounding would be required to fully attenuate these re-
sults. Thus, this analysis suggests the effects of VT may have a “long
arm"; VT symptoms appear to adversely affect not only the mental
health of professionals who work with trauma survivors as previous
studies have demonstrated, but also their physical health.

Understanding the Role of Supportive Work
Environments: Potential Suppressor Effects

In this study, we did not observe evidence of effect modifica-
tion by any of the supportive work environment elements (supervisor
support, coworker support, or people-oriented culture). Because iden-
tification of effect measure modification often requires higher statisti-
cal power than that required for main effects®® and considering the the-
oretical likelihood based on stress and trauma literature, it is possible
that elements of a supportive work environment do effectively modify
this relationship. Future studies with sufficient statistical power should
continue to evaluate these relationships.

That said, supervisor support and people-oriented culture acted
as suppressors in the relationship between VT symptoms and DGBIs
in the current study, and without their inclusion in the models, this re-
lationship was partially masked.®> Social support suppressor effects
are not rare in studies investigating the relationship between stress
and health and can indicate how individuals’ appraisal of available so-
cial support can positively and uniformly increase when faced with
stressors.>® Thus, including supervisor support and people-oriented
culture may enhance accuracy and help to identify the true magnitude
of the relationship between VT symptoms and DGBIs, and this may be
true for other health outcomes, as well.

It is worth noting that in the fully adjusted models, the correla-
tion between increased supervisor support and odds of DGBI trended
toward significance. This seemingly counterintuitive direction may be
explained by previous studies finding that employees who work in
more supportive environments have increased healthcare utilization,
likely due to increased workplace flexibility and encouragement to at-
tend to personal health needs.67-%8 In this analysis, a participant was
identified as having the outcome of interest (a DGBI) only if they
had received medical care for that diagnosis, because the outcome
was identified using insurance data. Therefore, workers with support-
ive supervisors may be more likely to receive a DGBI diagnosis com-
pared with workers with comparable DGBI issues, but whose less sup-
portive supervisors acted as a barrier to receiving care.

Study Strengths, Limitations, and Considerations

As anovel exploration of the relationship between occupational
VT symptoms and common GI disorders, this study has several
strengths. To date, most research on health effects of VT symptoms
have focused on mental health and on general physical health assessed
via self-report measured at the same time as VT symptoms. Such asso-
ciations may be subject to concerns about reporting bias and reverse
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TABLE 4. Relationship between VT Symptoms Scores and Levels With DGBI Occurrence Among Participants Without History of

DGBI (n = 650)
VT Symptoms Modeled Continuously VT Symptoms Modeled Categorically

Characteristics OR 95% CI P OR 95% CI P
VT symptoms 1.05 0.97, 1.13 0.24 VT symptoms (reference: low)

Medium 1.01 0.46,2.24 0.98

High 4.16 1.53,11.35 0.005

Days in follow-up period 1.07 0.61, 1.82 0.85 1.11 0.65, 1.91 0.70
Age (ref: <30)

30-39 1.69 0.71, 4.03 0.24 1.80 0.76, 4.28 0.18

4049 1.65 0.58, 4.67 0.34 1.74 0.62,4.91 0.29

250 1.41 0.51, 3.69 0.54 1.42 0.54,3.76 0.48
Sex (ref: male)

Female 2.24 0.46, 10.55 0.32 2.38 0.51, 11.05 0.27
Race (ref: White)

Non-White 0.92 0.00, Inf 1.00 2.34 0.00, Inf. 0.95
Hospital (ref: smaller, unionized)

Larger, non-unionized 0.81 0.38, 1.69 0.56 0.81 0.40, 1.63 0.55
Hours worked per week (ref: <40)

>40 1.07 0.45,2.44 0.91 1.10 0.48,2.52 0.82
Usual shift (ref: day)

Evening/night 1.81 0.82,3.93 0.14 2.01 0.92,4.38 0.08

Rotating 0.95 0.41,2.36 0.97 1.02 0.43,2.40 0.97
Job role (ref: nurse)

PCA 1.25 0.40, 3.95 0.70 1.18 0.38, 3.65 0.77
Job demands 0.97 0.86, 1.10 0.65 0.95 0.84, 1.08 0.43
Supervisor support 1.11 0.95, 1.8 0.18 1.12 0.96, 1.29 0.14
Coworker support 0.83 0.75, 1.04 0.14 0.88 0.75, 1.04 0.14
People-oriented culture 1.08 0.92, 1.26 0.34 1.10 0.94,1.28 0.24

VT, vicarious trauma (score range: 024, low VT: 0-8 points, medium VT: 9-16 points, high VT: 17-24 points); DGBI, disorders of gut-brain interaction; OR, odds ratio; CI, confidence

interval; ref, reference group; PCA, patient care associate.

causation. In contrast, we measured DGBIs using workers’ health
claims data, providing an objective health indicator. DGBIs were also
measured prospectively with respect to assessment of VT symptoms,
allowing us to preserve the temporal relationship between VT symp-
toms and DGBI occurrence, thereby mitigating concerns about reverse
causation. In addition, VT symptoms were assessed within a survey

that contained a wide array of other structural and psychosocial work
factors, allowing us to control for many potential confounders in our
analysis.

That said, it is important to acknowledge several limitations of
the data. First, VT symptoms were estimated using a brief six-item
measure. While the measure appears psychometrically strong in this
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Reference group: low VT symptoms

FIGURE 3. Comparison of the relationship between vicarious trauma (VT) symptoms and disorders of gut-brain interaction across

samples (conditional odds ratios and confidence intervals).
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sample, we did observe potential ceiling effects indicated by the left
skew of score distribution. Thus, an instrument with greater scale
range and question detail may yield more accurate estimates. Relat-
edly, the VT symptom categorical variable was based on three a
priori—defined even cut points; future research should consider vali-
dating these cut points. Second, our data did not allow us to control
for job tenure or past personal trauma, which may have confounded
the observed relationship. That said, we were able to adjust for a num-
ber of other important demographic and work-related variables. In ad-
dition, our e-value calculations indicate that a potential confounder
would require an OR of 6.38 to fully attenuate the observed relation-
ship—an OR that is substantially higher than any other point estimate
in the models. Third, our sample of hospital workers was predomi-
nately White and female. Although this demographic makeup may
be similar to the US nursing workforce,% it does limit generalizability
to other workers. Fourth, our sample also comprised individuals who
subscribed to one of the healthcare plans provided by the hospital em-
ployer in the follow-up period, and we excluded workers who received
their insurance elsewhere and who may therefore be a slightly different
population. Additionally, not all participants subscribed to the health
plans for all or part of the presurvey period. Nonetheless, we were able
to control for documented DGBIs for most individuals who did have a
health plan all or part of the time before survey administration (96% of
sample).

It is also important to note that DGBIs were assessed using
ICD-10 codes in workers’ health expenditure data. Many DGBIs are
never documented in health claims data as individuals self-treat with
over-the-counter medicines (especially if they experience only mild
symptoms),37 which these data cannot capture. Workers must also take
the time to visit a doctor in order to receive a diagnosis. Thus, our esti-
mate of DGBISs in both the preperiod and postperiod is likely an under-
count of the true occurrence in this sample, which was comparatively
less than other population assessments.38 Notwithstanding, previous re-
search indicates that among populations with greater access to health-
care services (such as insured hospital workers in this study), there is
no difference in DGBIs between those who seek medical care and those
who do not, minimizing the potential effect of confounding.3” In addi-
tion, DGBI “flares” usually occur every few weeks, and most of these
patients receive care annually, and as such, an individual who seeks
DGBI medical care would likely have done so in the 1.5- to 2-year
preperiod for which we were able to adjust for the vast majority of
participants.3*3¢ Lastly, it is also important to recognize the likely im-
pact of the healthy worker survivor effect on this sample. That is,
workers with high levels of VT or higher rates of DGBIs may be more
likely to leave their jobs than workers with lower levels. This selection
bias, if present, could attenuate associations, suggesting that our ob-
served associations may be a conservative estimate of the effect.”0

Considering Vicarious Trauma and Worker Health in
Healthcare Organizations

Given the relationship we observed between VT symptoms and
GI health in this study, coupled with earlier studies indicating VT
symptoms increase symptoms of poor mental health, job dissatisfaction,
and turnover among workers,!31518 we believe healthcare organization
would benefit from identifying ways to either reduce workers’ VT expo-
sure or mitigate symptoms. This is likely beneficial not only for workers,
but also for patients. Hospital workers’ mental and physical health chal-
lenges can contribute to absence and workforce turnover, which in turn
can drive job vacancies and workforce shortages,>10-11.71.72 which can
be quite costly to organizations.”? In recognition of the integral role
worker health and well-being plays in healthcare delivery, the Insti-
tute of Medicine has amended its “Triple Aim” of improving patient
experiences, advancing population health, and reducing healthcare
cost to also prioritize healthcare worker well-being as part of a new
“Quadruple Aim.”74

Reducing VT exposure or addressing symptoms can theoreti-
cally be done in two ways. One strategy is to encourage workers to
practice individual-level interventions, such as mindfulness.4¢ Al-
though this may be effective in reducing VT symptoms for certain in-
dividuals, workers do not always have control of their shifts, breaks,
and spaces needed for this practice. In addition, this approach is likely
to engage the few motivated individuals willing to engage in such in-
terventions, but miss many workers impacted by VT symptoms. A
second approach involves developing organizational interventions,
and such “upstream” interventions hold the potential to reach a larger
proportion of the workers.48:4% Specific evidence-based VT organiza-
tional interventions are lacking and require future intervention
research.*¢ However, effective interventions to build trust and worker
voice in interpersonal supervisory and coworker relationships and
within larger organizational cultures—key features of supportive work
environments—do exist and may be effective in reducing the effects of
VT.47.75-78 Dedicated time and spaces for structured trauma debriefing
with trained trauma facilitators—established interventions for direct
trauma—may also reduce the effects of secondary trauma.’ Interven-
tions that decrease “dose” of exposure, such as with shift rotation, may
also be effective.”?

CONCLUSION

By virtue of their work with patients, families, and communi-
ties who have experienced trauma, hospital workers are at risk for
VT, which has been shown to adversely affect worker mental health,
performance, turnover, and, in this study, development of common
GI disorders, such as DGBIs. Findings from this study indicate that in-
dividuals experiencing high levels of VT symptoms had significantly
increased odds of developing common GI disorders, such as gastro-
esophageal reflux disease, function dyspepsia, and irritable bowel syn-
drome, compared with those with low levels. The relationship between
VT symptoms and these GI outcomes was partially masked by ele-
ments of a supportive work environment, indicating that accounting
for the environments in which workers spend their time is critical for
investigating the relationship between VT and health. Considering
the prevalence of VT in hospital work environments, the prevalence
of DGBISs, and the likely costs to employers associated with these con-
ditions, healthcare organizations should consider testing organiza-
tional interventions to reduce VT exposure, such as shift rotation, or
mitigate its effects, such as dedicated time and spaces for structured
trauma debriefing and developing policies and practices that foster
worker voice and interpersonal support.
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