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The Relationship Between Adverse Childhood Experiences and
Health Care Use in the Manitoba IBD Cohort Study

Kelcie M. Witges, MSc,* Charles N. Bernstein, MD,*"* Kathryn A. Sexton, PhD,** Tracie Afifi, PhD,’
John R. Walker, PhD,** Zoann Nugent, PhD,* and Lisa M. Lix, PhD*%

Background: We aimed to determine the prevalence of adverse childhood experiences (ACEs) in persons with inflammatory bowel disease
(IBD) and whether having ACEs was associated with health care utilization post-IBD diagnosis.

Method: Three hundred forty-five participants from the population-based Manitoba IBD Cohort Study self-reported ACEs (ie, physical abuse,
sexual abuse, death of a very close friend or family member, severe illness or injury, upheaval between parents, and any other experience thought
to significantly impacts one’s life or personality) at a median of 5.3 years following IBD diagnosis. Cohort study data were linked to adminis-
trative health databases that captured use of hospitals, physician visits, and prescription drugs; use was classified as IBD-related and non-IBD-
related. Mean annual estimates of health care use were produced for the 60-month period following the ACE report. Generalized linear models
(GLMs) with generalized estimating equations (GEEs) with and without covariate adjustment were fit to the data.

Results: The prevalence of at least 1 ACE was 74.2%. There was no statistically significant association between having experienced an ACE and
health care use. However, unadjusted mean annual non-IBD-related general practitioner visits were significantly higher for participants exposed
to physical and sexual abuse than those not exposed. Selected adjusted rates of IBD-related health care use were lower for participants who
reported exposure to an upheaval between parents and high perceived trauma from ACEs.

Conclusion: The estimated prevalence of at least 1 self-reported ACE in persons with diagnosed IBD was high. Health care use among those
who experienced ACEs may reflect the impacts of ACE on health care anxiety.
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INTRODUCTION

Adverse childhood experiences (ACEs) encompass a
range of child maltreatment and household challenges. Child
maltreatment includes (1) physical abuse, (2) sexual abuse, (3)
emotional abuse, (4) physical neglect, and (5) emotional ne-
glect. Household upheaval includes (6) exposure to domestic
violence, (7) household substance abuse, (8) household mental
illness, (9) parental separation or divorce, and (10) incarcera-
tion of a household member.! Adverse childhood experiences
can be predictive of future physical and mental health out-
comes.' There is a known association between ACEs and the
development of chronic disease; the literature indicates that a
consistent relationship exists between ACEs and risk factors
for chronic disease.>* These risk factors include alcohol and
drug abuse, smoking, obesity, depression, suicide, and psy-
chological stress.*!° The relationship between ACEs and risk
factors for chronic disease have led researchers to suggest that
underlying factors (ie, psychological stress) help predict an
individual’s transition from childhood adversity to chronic ill-
ness, which is the most common cause of increased health care
use, disability, and early death.>!"-!3

While the relationships among ACEs, risk factors, and
health outcomes including individual-level health care use have
been explored among a variety of disease cohorts, no studies
have, to our knowledge, been conducted among individu-
als with inflammatory bowel disease (IBD). Although IBD is
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accompanied by a diverse set of physical symptoms including
increased frequency and urgency of bowel movements, abdom-
inal discomfort, and fatigue, it also shows an association with
mental health outcomes including stress, anxiety, and depres-
sion.' The association between IBD symptoms and mental health
has been shown to be bidirectional. These types of mental health
outcomes are also commonly associated with ACEs.® Therefore,
it is possible that ACEs could impact persons with IBD including
their disease activity and overall health care use. Adverse child-
hood experiences were found to have a positive association with
overall GI symptom activity in persons with irritable bowel
syndrome (IBS).!>!® We aimed to (1) estimate the prevalence of
ACE:s in individuals with adult onset IBD; (2) test the associa-
tion between ACEs, which included number and type and non-
IBD-related and IBD-related health care use; and (3) test the
association between the perceived level of trauma of ACEs and
non-IBD-related and IBD-related health care use. We hypothe-
sized that persons diagnosed with IBD who were exposed to at
least 1 ACE would exhibit greater health care use than persons
with IBD who were never exposed to an ACE. Furthermore, we
predicted that this relationship would be influenced by the effects
of demographic and behavioral risk factors, comorbid condi-
tions, psychological stress, and IBD disease characteristics.

METHODS

Study Design and Data Source

A retrospective cohort design was adopted. The Manitoba
IBD Cohort Study was a population-based prospective, longi-
tudinal study that enrolled 388 individuals in 2002 who were at
least 18 years of age and within 7 years of their IBD diagnosis.!”
Study participants were surveyed semiannually and interviewed
annually from 2002 to 2014 (12 years). This research includes
data from all participants who completed the Childhood
Traumatic Events Survey (CTES) at the 12-month cohort study
survey and who provided informed consent for study research-
ers to access their Manitoba Health administrative data.

Manitoba Health is the provincial health insurance pro-
vider of universal health care to all residents of Manitoba.
Health care utilization dating back to 1984 can be tracked for
all residents through a unique personal health identification
number (PHIN). Manitoba Health administrative data were
linked to the the 12-month cohort study survey. To be included,
participants were required to have a minimum of 5 years of
health insurance coverage after completing the CTES (or
12-month cohort study survey).

Study Measures

ACEs and Perceived Level of Trauma

Information about ACEs and perceived level of trauma
from these experiences was captured by the CTES, which was
administered at the 12-month cohort study survey. The CTES

asks about exposure to 3 commonly defined ACEs: (1) physical
abuse, (2) sexual abuse, and (3) an upheaval between parents
(including divorce or separation). It also asks about exposure
to 3 traumatic experiences: (4) death of a very close friend or
family member, (5) experience of a severe illness or injury, and
(6) any other upheaval thought to significantly shape one’s life
or personality. The CTES has good reliability and validity, and
it has demonstrated sensitivity to clinical symptoms including
post-traumatic stress disorder (PTSD).!*! Information col-
lected with the CTES was used to construct a binary (ie, yes/
no) measure of exposure to at least 1 ACE. In addition, a count
of the total number of ACEs that each cohort member was
exposed to was constructed; ACES were not mutually exclu-
sive; therefore, the count ranged from none to 6 types of ACEs.
Using this count, categories were constructed (ACE Count): no
ACEs, 1 ACE, 2 ACEs, and 3 or more ACEs.

Perceived level of trauma for each type of ACEs was also
assessed using a Likert-type scale, where 1 represented “not at
all traumatic” and 7 represented “extremely traumatic.” If an
individual experienced more than 1 type of ACE, the highest
perceived level of trauma reported was used. Perceived level
of trauma from ACEs was defined as a categorical variable
based on the frequency of responses (median: 5): low perceived
trauma (<5) and high perceived trauma (>5).

Health care use measures

Twelve measures of health care use were defined as out-
comes. These included (1) number of non-IBD-related general
practitioner (GP) visits, (2) number of IBD-related GP visits,
(3) number of non-IBD-related specialist (SP) visits, (4) num-
ber of IBD-related SP visits, (5) non-IBD-related inpatient
hospital admission (yes/no), (6) IBD-related inpatient hospital
admission (yes/no), (7) number of non-IBD-related inpatient
hospital days, (8) number of IBD-related inpatient hospi-
tal days, (9) number of IBD prescription drug dispensations,
(10) number of psychotropic prescription drug dispensations,
(11) number of antibiotic prescription drug dispensations, and
(12) number of other prescription drug dispensations.

General practitioner or specialist visits were identified by
physician identifiers for every health system contact. Specialists
were gastroenterologists or internists who also do endoscopy
and were identified using physician specialty information pro-
vided in administrative data. All IBD-related physician vis-
its and hospitalizations were determined using International
Classification of Disease, 9th revision, Clinical Modification
(ICD-9-CM) codes for all outpatient visits and all inpatient
stays until 2004 and International Classification of Diseases,
10th revision, Canada (ICD-10-CA) codes for all inpatient
stays from 2004 and onward.

The Drug Program Information Network provides all
prescription medication dispensed for each individual dating
back to 1995 and is linked to the Manitoba Health adminis-
trative database through the PHIN. Anatomical Therapeutic
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Chemical codes and drug identification numbers (DINs) were
used to identify IBD-related medications (including 5-amino-
saylicylic acid, corticosteroids, immunomodulation drugs, and
biologic agents), psychotropic medications, and antibiotic med-
ications (Appendix A). Health care use associated with preg-
nancy and childbirth was excluded from analyses. All health
care use measures were defined for the 60-month (ie, 5-year)
period after CTES completion.

Covariates

Health, demographic and behavioral risk factors, psycho-
logical stress, social functioning, and IBD disease characteris-
tics and activity were defined for all cohort members.

Health. Comorbidity, a common measure of health status, was
captured using the Charlson Comorbidity Index (CCI).* The
CCI was defined from all ICD-9-CM and ICD-10-CA diag-
noses in hospital separation abstracts and physician claims for
the 365-day period before (and including) the 12-month survey
completion date.

Demographic and behavioral risk factors. All measures were col-
lected at the baseline or 12-month cohort study survey. These
included sex (male, female), age (18 to 44 years, >44 years), in-
come quintiles (<$30,000, $30,000 to 49,000, $50,000 to 69,000,
$70,000 to 79,000, >$80,000), smoking (non-daily, daily), alco-
hol use (less than once per week, one to three times per week,
greater than three times per week), and body mass index (BMI)
(healthy weight [18.5 to 24.9] vs underweight [<18.5], overweight/
obese [>25]). Body mass index was based on measured height and
weight collected at the 12-month cohort study interview.

Social functioning. This was measured as a continuous variable
using the Short Form 36 item Health Survey (SF-36).2! Mean

Month

Month:

SF-36 scores were calculated from a total of 11 SF-36 scores
repeatedly collected from the baseline survey through to the
60-month survey.

Psychological stress. Perceived psychological stress was assessed
with the 14-item Cohen psychological stress scale (PSS-14).
Mean PSS-14 scores were calculated from 11 PSS-14 scores
repeatedly collected from the baseline survey through to the
60-month survey.

IBD disease characteristics. These characteristics included di-
sease type (Crohn’s disease [CD] or ulcerative colitis [UC]), pre-
vious IBD-related surgeries in the year before (and including)
CTES completion date (yes/no), and duration of time (years)
between IBD diagnosis date and CTES completion.

IBD disease activity. The Manitoba IBD Index (MIBDI) is a
single question with 6 potential responses that was designed
and validated to inquire of symptom status over the prior
6 months.?® Disease activity was determined using percent-
age of active MIBDI scores (11 scores); less than 39% active
scores indicated minimally or inactive disease, 39% to 81% ac-
tive scores indicated moderately active disease, and greater than
81% active scores indicated very active disease.”

A visual aid outlining the collection of study measures is
depicted in Figure 1.

Statistical Analysis

We used frequencies and percentages to describe the
number of individuals who were exposed to one or more ACE,
each ACE Count category, each type of ACE, and high per-
ceived trauma from ACEs. Frequencies, percentages, means,
and standard deviations (SDs) were used to describe the dem-
ographic and behavioral risk factors, comorbid conditions,

Health, Demographics,
Behavioral Risk Factors,

IBD Disease Characteristics

Healthcare Use

— 1

Social Functioning, Psychological Stress, IBD Disease Activity

FIGURE 1. Chronology of study measures collected in the manitoba IBD cohort study, by month.
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perceived psychological stress, and IBD disease characteristics
for cohort members unexposed vs exposed to 1 or more ACE,
cohort members exposed to the different ACE Count catego-
ries, and cohort members experiencing high perceived trauma
vs low perceived trauma from ACEs. Differences between
groups were tested using y? tests of independence for catego-
rical variables and 7 tests and analysis of variance (ANOVA) for
continuous variables.

We counted the number of outcome events in annual incre-
ments for the 60-month (ie, 5-year) period after CTES comple-
tion. The mean of the annual average estimates and its standard
error were calculated for discrete health care use measures for
participants: (1) unexposed vs exposed to one or more ACEs, (2)
grouped by ACE Count, (3) unexposed vs exposed to each type of
ACE, and (4) experiencing high perceived trauma vs low perceived
trauma from ACEs. Similarly, percentages were reported for hos-
pitalizations for each of these variable groupings. Differences
between groups were tested using y? tests of independence for cat-
egorical variables and ANOVA for continuous variables.

Generalized linear models (GLMs) with generalized esti-
mating equations (GEEs) and negative binomial distributions
were used to test for differences in the health care use measures
over time. For binary measures, we used GLMs with GEEs and
a logit link function. Generalized estimating equations were
used to account for clustering of visits within individuals over
time. An autoregressive correlation structure was assumed for
the repeated measurements; it allows for correlations to be
highest between measurements that are closest together in time
and lowest for measurements that are farther apart in time.
First, unadjusted GLMs were used to test for differences in
health care use measures across groups. Then, adjusted GLMs
were fit to the data; they included the following covariates:
sex, age group, income quintile, smoking status, alcohol use,
BMI category, mean social functioning subscore, CCI score
category, mean PSS score, IBD disease type, disease activity,
previous IBD-related surgeries, and time (in years) between di-
agnosis and 12-month survey completion.

Relative rates (RRs) for count measures and odds ratios
(ORs) for binary measures along with 95% confidence intervals
(95% ClIs) were estimated for all models. Model fit was assessed
using the quasi-likelihood under the independence model crite-
rion (QIC). When compared across models, lower QIC values
indicate better fit.

This study was approved by the University of Manitoba
Health Research Ethics Board. Analyses were conducted using
SPSS V24 (IBM Corp., Armonk, NY, USA).

RESULTS

Objective 1: Estimate Prevalence of ACEs

A total of 345 (88.9%) participants from the Manitoba
IBD Cohort Study were retained in the cohort for this
research. Mean duration between diagnosis and cohort entry

was 5.4 years (SD 2.1), mean age at CTES completion was
41.9 years (SD 14.5), and 60.0% of participants were female.
A total of 74.2% of participants reported exposure to at least 1
ACE. For cohort study participants exposed to at least 1 ACE,
mean duration between CTES completion and exposure to
their first ACE was 30.5 years

In terms of the type of ACEs, the most common was
death of a very close friend or family member (51.3%), followed
by any other upheaval thought to significantly shape one’s life
or personality (29.0%), and experience of a severe illness or
injury (20.9%). Both physical abuse (12.2%) and sexual abuse
(13.0%) had a similar prevalence, while upheaval between par-
ents was experienced by one fifth (20.3%) of participants.

Cohort study participants experienced a total of 501
ACEs. For the ACE Count variable, more than one third of
participants (33.6%) had experienced 1 type of ACE, more
than one fifth had experienced 2 types of ACEs (21.2%), and
a slightly smaller number had experienced 3 or more types of
ACE:s (19.4%).

The characteristics of cohort study participants by
ACE Count categories are described in Table 1. More females
than males were exposed to 3 or more types of ACEs (25.1%
vs 10.9%, P = 0.007). Cohort study participants exposed to 3
or more ACEs exhibited a mean SF-36 score approximately 5
points lower than persons experiencing no ACEs, 1 ACE, or 2
ACE:s (P < 0.0001). Cohort study participants exposed to 1 or
more ACE had a mean PSS-14 score close to 3 points greater
(21.8; SD 7.0) than cohort members never exposed to an ACE
(19.1 £ 7.1, P = 0.002). Cohort study participants exposed to
3 or more ACEs had the highest mean PSS scores (23.9 £ 7.6
P < 0.0001). While SF-36 scores remained stable across ACE
Count categories, PSS scores increased across the categories.
Additionally, participants exposed to 3 or more ACEs had a
higher prevalence of IBD-related surgeries in the 12 months
before CTES completion than participants in all other ACE
Count categories. There were no other significant differences in
the characteristics of cohort study participants by ACE Count
category.

Objective 2: The Association Between ACEs and
Health Care Use

On average, cohort study participants who were exposed
to physical abuse visited their GP (mean 7.3, SD 7.0, median 4.9)
and SP (mean 7.7, SD 11.2, median 4.1) for non-IBD-related
reasons more times per year than participants never exposed to
abuse (GP, mean 4.9, SD 4.5, median 3.8, P = 0.004; SP, mean
4.7, SD 7.3, median 2.6, P = 0.020). On average, cohort study
participants who were exposed to sexual abuse also visited their
GP for non-IBD-related reasons more times per year (6.7 £ 7.3,
median 4.0) than participants who were not exposed to sexual
abuse (5.0 * 4.5, median 4.0, P = 0.036). After adjustment for
model covariates (Table 2), physical and sexual abuse did not
associate with health care use rates.
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TABLE 1. Characteristics of Manitoba IBD Cohort Study Respondents (Stratified by ACE Count, N = 345)

0 ACEs 1 ACE 2 ACEs 3+ ACEs
n (%) 89 (25.8) 116 (33.6) 73 (21.2) 67 (19.4)
Sex
Male 43 (48.3) 47 (40.5) 33 (45.2) 15 (22.4)
Female 46 (51.7) 69 (59.5) 40 (54.8) 52 (77.6)
Age (years)
18-44 50 (56.2) 70 (60.3) 46 (63.0) 37 (55.2)
45+ 39 (43.8) 46 (39.7) 27 (37.0) 30 (44.8)
Income Quintile?
One (lowest income) 16 (18.0) 23 (19.8) 19 (26.0) 21 (31.3)
Two 22 (24.7) 21 (18.1) 11 (15.1) 18 (26.9)
Three 17 (19.1) 25(21.6) 12 (16.4) 13 (19.4)
Four 7(7.9) 12 (10.3) 6(8.2) s
Five (highest income) 19 (21.3) 26 (22.4) 20(27.4) s
Smoking Status
Never/Not daily 79 (88.8) 103 (88.8) 61 (83.6) 58 (86.6)
Daily 10 (11.2) 13(11.2) 12 (16.4) 9(13.4)
Alcohol Use
Never/Less than once a week 45 (50.6) 63 (54.3) 47 (64.4) 41 (61.2)
1-3 times per week 25(28.1) 29 (25.0) s s
>3 times per week 10 (11.2) 8(6.9) s s
No response 9(10.1) 16 (13.8) 8(11.0) 7(10.4)
Body Mass Index*
Healthy weight 37 (41.6) 48 (41.4) 34 (46.6) 25(37.3)
Underweight/Overweight/Obese 50 (56.2) 65 (56.0) 37 (50.7) 42 (62.7)
Social Functioning 48.7 (SD: 7.6) 48.4 (SD: 7.6) 48.6 (SD: 7.0) 43.8 (SD: 9.8)
Comorbidity
0 s 103 (88.8) S 58 (86.6)
1 or more s 13 (11.2) s 9(13.4)
Perceived Psychological Stress 19.1 (SD: 7.1) 20.7 (SD: 6.6) 21.4 (SD: 6.7) 23.9 (SD: 7.6)
IBD Disease Type
Crohn’s Disease 39 (43.8) 55(47.4) 40 (54.8) 33(49.3)
Ulcerative/Indeterminate colitis 50 (56.2) 61 (52.6) 33 (45.2) 34 (50.7)
Disease Activity*
Minimally/Inactive disease 34 (38.2) 42 (36.2) 22(30.1) 16 (23.9)
Moderately active disease 25(28.1) 30 (25.9) 27 (37.0) 18 (26.9)
Very active disease 30 (33.7%) 44 (37.9%) 23 (31.5%) 33 (49.2%)
Previous IBD-related Surgery
Yes s S s 9(13.4)
No s S s 58 (86.6)
Time between diagnosis and 12m survey completion (years) 5.7(SD: 1.9) 5.5(SD: 2.1) 5.2(SD:2.1) 5.1(SD:2.1)

*Some persons were missing data; therefore, column percentages do not sum to 100
s Indicates suppression due to small cell sizes

Bold values indicate a statistically significant difference between persons exposed to no ACEs, one ACE, two ACEs, and three or more ACEs at o = 0.05

Cohort study participants who were exposed to an up-
heaval between parents had an increased annual estimate for
non-IBD-related SP visits (mean 7.4, SD 14.6, median 2.4)
compared with members who were not exposed (mean 4.7, SD
5.8, median 2.8, P =0.019). Additionally, participants who were
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exposed to an upheaval between parents were hospitalized less
over 60 months (52.9%) for IBD-related reasons than members
who were not exposed (68.1%, P = 0.017). After adjustment for
model covariates, participants exposed to an upheaval between
parents had a 38% lower rate (P = 0.005) for IBD-related SP
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visits when compared with unexposed participants (Table 3).
Additionally, exposure to an upheaval between parents resulted
in a 37% lower odds (P = 0.036) of hospital admission and a
40% lower rate (P = 0.006) of hospital days for IBD-related
reasons relative to exposed participants.

Objective 3: The Association Between Perceived

Level of Trauma of ACEs and Health Care Use

A total of 253 cohort study participants were exposed to
an ACE and completed the 12-month CTES questions pertain-
ing to perceived level of trauma for ACEs. Approximately half
of these study participants (48.6%) report a high perceived level
of trauma. The characteristics of cohort study participants who
experienced a high level of trauma in relation to their ACEs
and participants who experienced a low level of trauma in re-
lation to their ACEs are displayed in Table 4. The table shows
that significantly more females report a high level of trauma
compared with males (55.3% vs 37.2%, P = 0.005). Although
less than half (48.5%) of participants reporting a low level of
trauma were characterized as either underweight, overweight,
or obese, close to two thirds (64.2%, P = 0.019) of participants
reporting a high level of trauma fell into this underweight/over-
weight/obese category. Higher levels of reported trauma (ie,
score >5) were associated with both lower SF-36 scores (mean
45.6, SD *+ 9.0 vs mean 48.8, SD 7.3; P = 0.002) and higher PSS
scores (mean 22.7, SD 7.4 vs mean 21.0, SD 6.6; P = 0.049) than
lower levels of reported trauma (ie, score < 5). Additionally,
more participants who had reported a high trauma ACE (7.3%)
underwent an IBD-related surgery in the year before CTES
completion than cohort members who had experienced a low
trauma ACE (1.5%, P = 0.024) and underwent an IBD-related
surgery in the year before CTES completion. There were no

other significant differences between participants experiencing
at least 1 ACE who report a high perceived level of trauma and
participants experiencing at least 1 ACE who report a low per-
ceived level of trauma.

On average, cohort study participants who report high
perceived trauma saw their GP for non-IBD-related reasons
more times per year than cohort members who report low
perceived trauma (mean 6.1, SD 6.0 vs mean 4.6, SD 3.9; P
= 0.023). After adjustment for model covariates, there were no
significant difference in the rates of non-IBD-related GP visits
between cohort study participants who report high perceived
trauma and participants who report low perceived trauma.
However, the adjusted results do reveal that report of high ACE
trauma predicted a 49% decrease in the RR (P = 0.000) of IBD-
related GP visits and a 52% decrease in the rate (P = 0.041) of
IBD-related hospital days (Table 5).

DISCUSSION

In summary, we found that almost 75% of the cohort was
exposed to 1 or more ACE. Exposure to 1 or more ACE was
not associated with various measures of health care use over a
S-year period. Overall, 12% of the cohort was exposed to phys-
ical abuse, 13% to sexual abuse, and 20% to an upheaval between
parents. Physical and sexual abuse were associated with higher
mean annual estimates for non-IBD related GP visits. Similarly,
exposure to physical abuse and parental upheavals was associ-
ated with increased mean annual estimates for non-IBD-related
SP visits. However after covariate adjustment, exposure to phys-
ical and sexual abuse and parental upheavals was not associated
with increased health care use. In contrast, exposure to an up-
heaval between parents resulted in decreased odds of hospital
admission and decreased rates of SP visits and hospital days for

TABLE 2. Rate Ratio and Odds Ratio Estimates (95% Cls) of Health Care Use for Study Respondents Exposed to

Physical and Sexual Abuse

Exposed to Physical Abuse (95% CI)

Exposed to Sexual Abuse (95% CI)

Unadjusted

Adjusted

Unadjusted

Adjusted

GP visits (non-IBD)

GP visits (IBD)

SP visits (non-IBD)

SP visits (IBD)

Hospitalized (non-IBD)

1.37 (1.01-1.86)
0.62(0.34-1.13)
1.36 (0.93-1.99)
0.86 (0.55-1.36)
0.88 (0.45-1.73)

Hospitalized (IBD) 0.70% (0.33-1.50)
Hospital days (non-IBD) 1.05 (0.76-1.47)
Hospital days (IBD) 1.58 (0.89-2.82)
IBD drugs 1.08 (0.65-1.80)
Psychotropic drugs 1.30 (0.87-1.94)
Antibiotic drugs 0.88 (0.45-1.73)
Other drugs 0.70 (0.33-1.50)

1.20 (0.84-1.72)
0.64 (0.38-1.08)
1.36 (0.70-2.66)
0.86 (0.57-1.32)
0.76* (0.44-1.29)
0.74* (0.43-1.27)
0.68 (0.33-1.39)
0.82 (0.39-2.75)
1.13 (0.80-1.60)
1.40 (0.65-3.01)
0.74 (0.47-1.18)
1.17 (0.78-1.77)

1.26 (0.91-1.75)
1.14 (0.50-2.61)
1.07 (0.73-1.58)
0.75 (0.48-1.17)
0.90° (0.53-1.51)
0.95* (0.60-1.50)
0.78 (0.40-1.53)
0.50 (0.22-1.11)
1.06 (0.79-1.42)
1.55 (0.89-2.72)
1.13 (0.72-1.77)
1.30 (0.84-2.01)

1.06 (0.77-1.44)
0.81(0.41-1.63)
0.82 (0.60-1.13)
0.66 (0.44-1.01)
0.89* (0.53-1.50)
0.77* (0.45-1.31)
0.60 (0.27-1.32)
0.45 (0.19-1.03)
1.15 (0.83-1.59)
1.33 (0.60-2.96)
0.89 (0.62-1.29)
0.93 (0.62-1.38)

4Indicate Odds Ratio; Note bold-face estimates indicate a statistically significant association at a = 0.05.
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TABLE 3. Rate Ratio and Odds Ratio Estimates (95% Cl) of Health Care Use for Study Respondents Exposed to Death
of a Close Friend/Family Member, Severe lliness/Injury, and Upheaval Between Parents

Exposed to Death of
Family/Friend (95% CI)

Exposed to
Ilness/Injury (95% CI)

Exposed to Parent
Upheaval (95% CI)

Unadjusted

Adjusted

Unadjusted

Adjusted

Unadjusted

Adjusted

GP visits (non-IBD)

GP visits (IBD)

SP visits (non-IBD)

SP visits (IBD)

Hospitalization (non-IBD)

1.09 (0.90-1.33)
1.09 (0.72-1.66)
0.99 (0.73-1.34)
1.29 (0.90-1.83)
1.22:(0.861.72)

1.02 (0.84-1.23)
1.10 (0.76-1.59)
1.02 (0.79-1.32)
1.09 (0.83-1.43)
1.38¢ (0.96-1.97)

Hospitalization (IBD) 1.13*(0.84-1.50)  1.13*(0.83-1.55)
Hospital days (non-IBD) 1.10 (0.61-1.99)  1.28 (0.79-2.06)
Hospital days (IBD) 1.51(0.75-3.02)  1.36(0.78-2.36)
IBD drugs 0.94 (0.75-1.17)  0.89 (0.69-1.13)
Psychotropic drugs 1.15(0.69-1.92)  0.93 (0.56-1.54)
Antibiotic drugs 1.17 (0.88-1.55)  1.08 (0.82-1.43)
Other drugs 1.23(0.90-1.69)  1.03(0.80-1.32)

0.91 (0.72-1.15)
0.87 (0.54-1.39)
1.02 (0.73-1.42)
1.27 (0.73-2.21)
0.91¢ (0.59-1.40)
1.20* (0.82-1.76)
1.27 (0.53-3.00)
1.63 (0.52-5.14)
1.09 (0.85-1.41)
1.53 (0.87-2.67)
0.87 (0.61-1.22)
0.99 (0.70-1.38)

0.88 (0.70-1.11)
0.84 (0.57-1.22)
0.99 (0.73-1.34)
1.09 (0.76-1.55)
1.01¢ (0.66-1.54)
1.17* (0.77-1.76)
1.23 (0.65-2.32)
1.28 (0.68-2.39)
1.13 (0.86-1.49)
1.70 (0.93-3.11)
0.78 (0.58-1.03)
1.05 (0.78-1.42)

1.00 (0.75-1.34)
0.88 (0.55-1.40)
1.21 (0.75-1.95)
0.77 (0.54-1.09)
0.98 (0.63-1.57)
0.69¢ (0.46-1.05)
0.82 (0.44-1.51)
0.57 (0.28-1.16)
0.92 (0.67-1.25)
0.88 (0.47-1.67)
1.10 (0.74-1.65)
0.86 (0.60-1.25)

0.94 (0.70-1.26)
0.78 (0.51-1.19)
1.16 (0.70-1.92)
0.62 (0.45-0.86)
0.99* (0.64-1.53)
0.63 (0.41-0.97)
0.65 (0.35-1.22)
0.40 (0.21-0.77)
0.94 (0.66-1.34)
0.69 (0.32-1.49)
0.91 (0.66-1.26)
0.90 (0.66-1.21)

*Indicate Odds Ratio; Bold estimates indicate a statistically significant association at o = 0.05

IBD reasons relative to unexposed cohort members. High per-
ceived trauma from ACEs was also associated with increased
mean annual estimates for non-IBD-related GP visits. However
after covariate adjustment no significant increases were
observed. After covariate adjustment, high perceived trauma
from ACEs was associated with decreased IBD-related health
care use including rates of GP visits and hospital days.

The number of individuals exposed to 1 or more ACEs in
this study was higher (74%) than previously reported in other
US and Canadian population-based studies (55%—60%).>*%
This higher prevalence may result from the different types of
ACEs included in this study: experience of illness or injury,
death of a close friend or family member, and any other
upheaval thought to significantly shape one’s life or personal-
ity. Moreover, exposure to any other upheaval thought to sig-
nificantly shape one’s life or personality is likely to include a
wide variety of experiences not captured in other ACE mea-
sures. When population estimates are compared with IBD
cohort estimates, similar results are produced for 2 commonly
defined ACEs—sexual abuse and parental upheavals. Statistics
Canada reported the prevalence of sexual abuse at 10.0% in
the general population, and it was 13.0% in the Manitoba IBD
Cohort Study.” Likewise, population data from the US ACE
Study reported the prevalence of parental upheavals at 23.3%,
whereas it was 20.3% in the Manitoba IBD Cohort Study.*
However, the prevalence of physical abuse in the Manitoba
IBD Cohort Study was low compared with Canadian estimates
reported by Statistics Canada (12.2% vs 26.0%).%* The preva-
lence from the Manitoba IBD Cohort Study was similar to the
estimate reported by the Alberta ACE Study for the general
population (11.0%).%

1706

Adverse childhood experiences have been associated with
the evolution of psychological stress; therefore, we expected
PSS to be higher among participants exposed to 1 or more ACE
compared with those never exposed to an ACE.?” Our findings
were consistent with previous research on psychological stress
and ACEs; perceived psychological stress increased with expo-
sure to more types of ACEs.

Although previous research suggests that exposure to
ACE:s is associated with increased health care use, after con-
sideration of other covariates, any number of ACEs was not
predictive of increased non-IBD-related or IBD-related health
care use in our study.®3! Additionally, reports of higher per-
ceived trauma from ACE exposure were not associated with
increased non-IBD-related or IBD-related health care use. It
is possible that the weak associations were the result of the
study’s temporal characteristics. Cohort members were exposed
to their ACEs before the age of 17; this was characteristic of
the CTES used to measure ACE exposure. Health care use was
assessed in the 5 years following CTES completion, not expo-
sure to the ACE. For cohort study participants exposed to at
least 1 ACE, the mean number of years between CTES comple-
tion and exposure to their first ACE was 30.5 years. While this
factor has not been recognized by previous ACE research, it is
possible that the long period of time between ACE exposure
and health care use measurement may have contributed to the
null findings. Even though this study found that the number of
ACEs, different types of ACEs, and higher perceived trauma
from ACEs did not predict overall increased health care use
in persons with IBD, ACEs may still have a significant impact
on persons with IBD. Mean annual estimates for non-IBD-re-
lated health care use including GP and SP visits indicate that



Inflamm Bowel Dis ® Volume 25, Number 10, October 2019

Adverse Childhood Experiences in IBD and Healthcare Use

TABLE 4. Characteristics of Manitoba IBD Cohort Study Respondents, Stratified by Perceived Level of ACE Trauma,

N =253

High Perceived Trauma Low Perceived Trauma
n (%) 123 (48.6) 130 (51.4)
Sex
Male 35 (28.5) 59 (45.4)
Female 88 (71.5) 71 (54.6)
Age (years)
18-44 70 (56.9) 83 (63.8)
45+ 53 (43.1) 47 (36.2)
Income Quintile?
One (lowest) 30 (24.4) 31 (23.8)
Two 30 (24.4) 19 (14.6)
Three 23 (18.7) 27 (20.8)
Four 10 (8.1) 10 (7.7)
Five (highest) 20 (16.3) 37 (28.5)
Smoking Status
Never/Not daily 103 (83.7) 116 (89.2)
Daily 20 (16.3) 14 (10.8)
Alcohol Use
Never/Less than once a week 73 (59.3) 77 (59.2)
1-3 times per week 29 (23.6) 34 (26.2)
>3 times per week 6(4.9) 5(3.8)
No response 15(12.2) 14 (10.8)
Body Mass Index*
Healthy weight 43 (35.0) 63 (48.5)
Underweight/Overweight/Obese 79 (64.2) 63 (48.5)
Social Functioning 45.6 (SD: 9.0) 48.8 (SD: 7.3)
Comorbidity
0 108 (87.8) 121 (93.1)
1 or more 15(12.2) 9(6.9)
Perceived Psychological Stress 22.7 (SD: 7.4) 21.0 (SD: 6.6)
IBD Disease Type
Crohn’s Disease 67 (54.5) 60 (46.2)
Ulcerative/indeterminate colitis 56 (45.5) 70 (53.8)
Disease Activity*
Minimally/inactive disease 36 (29.3) 44 (33.8)
Moderately active disease 32 (26.0) 40 (30.8)
Very active disease 54 (43.9) 46 (35.4)
Previous IBD-related Surgery
Yes 9(7.3) 2 (1.5)
No 114 (92.7) 128 (98.5)
Time between diagnosis and 12m survey completion (years) 5.3(SD: 2.1) 5.3(SD:2.1)

2Some cohort members were missing data; therefore, column percentages do not sum to 100
Bold values indicate a statistically significant difference between cohort members reporting high perceived trauma and cohort members reporting low perceived trauma at o = 0.05

persons with IBD who were exposed to physical abuse, sexual
abuse, and parental upheavals are utilizing more health care
than persons with IBD who were not exposed to these ACEs.
While GLMs indicate that this increase in utilization cannot

be attributed to ACE exposure, other confounding covariates,
(eg, social functioning, comorbidity, and disease activity) may
play a mediating role between ACE exposure and health care
utilization.
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TABLE 5. Rate Ratio and Odds Ratio Estimates of Health Care Use for Study Respondents Reporting High Perceived

ACE Trauma

Unadjusted Estimate (95% CI)

Adjusted Estimate (95% CI)

GP visits (non-IBD)

GP visits (IBD)

SP visits (non-IBD)

SP visits (IBD)
Hospitalization (non-IBD)
Hospitalization (IBD)
Hospital days (non-IBD)
Hospital days (IBD)
IBD drugs

Psychotropic drugs
Antibiotic drugs

Other drugs

1.28 (1.02-1.61)
0.70 (0.45-1.11)
1.19 (0.81-1.76)
0.91 (0.56-1.46)
1.47* (0.96-2.25)
0.86* (0.61-1.22)
1.36 (0.63-2.91)
0.68 (0.27-1.71)
0.79 (0.62-1.02)
1.05 (0.59-1.89)
1.20 (0.87-1.67)
1.30 (0.88-1.93)

1.04 (0.83-1.31)
0.51 (0.35-0.74)
0.97 (0.71-1.34)
0.77 (0.55-1.10)
1.20% (0.75-1.92)
0.70° (0.46-1.05)
1.01 (0.35-2.94)
0.48 (0.24-0.97)
0.81 (0.61-1.06)
0.82 (0.40-1.72)
0.96 (0.70-1.33)
0.89 (0.65-1.22)

* Indicate Odds Ratio; Bold estimates are statistically significant at o = 0.05

It was unexpected that exposure to parental upheavals
would be associated with decreased IBD-related health care
use, including SP visits, hospitalizations, and hospital days. It
was also unexpected that high levels of perceived trauma from
ACEs would be associated with decreased IBD-related health
care use including GP visits and hospital days. There is no pre-
vious literature or evidence to explain why these trends may
exist; however, we can speculate that reduced social functioning
and uneasiness around authoritative figures may play an im-
portant role. Persons exposed to ACEs and trauma may have
been taken to health care providers by their parent/guardians
less often than persons not exposed to ACEs; this pattern of
seeking health care less often may persist into adulthood. It is
important to acknowledge that ACE exposure and higher levels
of perceived ACE trauma may inhibit persons with IBD from
accessing the IBD-related health care services they require to
properly manage their disease.

Our main finding was that persons with IBD may have a
higher prevalence of ACEs than previously reported population
estimates, although the size of the estimate may be influenced
by the method of measurement. Even though the number, type,
and perceived level of ACE trauma did not predict worse out-
comes for persons with IBD as measured by health care utiliza-
tion, other outcomes should be explored. Descriptive statistics
suggest that perceived psychological stress and social function-
ing may be significantly associated with ACE exposure.’> These
are important outcomes to consider as people with IBD often
report that their symptoms increase during periods of high
stress. An increase in symptoms can have a significant impact
on an individual’s life.'”-3* As exposure to parental upheavals
and higher levels of perceived ACE trauma were predictive of
decreased IBD-related health care use, clinicians should con-
sider inquiry into ACEs as a component of IBD care. Inquiry
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into ACEs may allow clinicians to better counsel their IBD
patients in terms of managing psychosocial factors, including
stress, anxiety, and depression, and seeking out the appropriate
supports.* While psychosocial screening in patients with IBD
is not a new phenomenon, inquiry into ACEs has surfaced as a
controversial topic.¥

Screening tools have been used as successful indicators
for social support, depression, anxiety, distress, and interest in
receiving psychological care for persons with IBD.3* 338 Low
screening rates for ACEs can be partially attributed to a lack
of appropriate assessment tools and competing opinions.*>
¥ Although some believe that ACE screening may itself pro-
vide opportunity for acknowledgement, reflection, and ther-
apeutic benefit, critics of ACE screening argue that it may be
disruptive, adding a sense of stigma and harming health care
relationships.

Our study has some limitations. We did not measure
the 10 commonly defined ACEs. Although we only measured
3 commonly defined ACEs (physical abuse, sexual abuse, and
parental upheavals), our study included experiences other stud-
ies have not assessed (severe illness/injury and death of a close
friend/family member). As ACEs may have occurred years ear-
lier, it is possible that participants were unable to recall expo-
sure or the associated trauma. The small sample size resulted in
insufficient power to analyze potential mediating effects; how-
ever, the sample was large enough to find differences between
the groups we sought to analyze. To ensure that including 12
interrelated measures of health care use in a small sample size
was not problematic, a composite health care use measure was
created. This measure compiled all physician and hospital visits
regardless of specialty or relationship to IBD. No associations
were found between ACE exposure or perceived level of trauma
and the composite measure.
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FIGURE 2. Suggested causal pathway for structural equation modeling.

The relationship between ACE and IBD warrants further
investigation. It may be beneficial to test if demographic and
behavioral risk factors, comorbid conditions, perceived psycho-
logical stress, and IBD disease characteristics play a mediating
role in the relationship between ACEs and health care use. This
is possible using structural equation modelling (SEM), although
a larger sample size would be required to test this model (Fig. 2).

Moreover, it is possible that exposure to an ACE can
serve as an important environmental trigger or risk factor for
the development of IBD.?*# While we do not have a matched
control group for our Manitoba IBD Cohort Study to optimally
interpret this finding, the high prevalence of ACEs among this
IBD population does provide a rationale for more study in this
area, preferably of a prospective nature.
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