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Abstract:

Background & Aims. There is controversy about whether psychologioabia (anxiety and
depression) increase seeking of healthcare bymatwth irritable bowel syndrome (IBS).
We investigated whether psychological factors iaseshealthcare seeking by patients with
IBS and the effects of extra-GI symptorivkethods: We performed a population-based
prospective study of healthcare use over a 124ye@od in Sweden. From 2002 through
2006, 1244 subjects were randomly selected foxamaation by a gastroenterologist and
to complete questionnaires, including the Romedtolar questionnaire. Psychological
factors were measured with the valid Hospital Abwand Depression scale and extra-Gl
symptoms measured with a symptom checklist. Regsoinem 1159 subjects (57% female;
mean age, 48.65 years) were matched with healtdndean 2016 (164 were classified as
having IBS based on Rome I criteriBesults: The overall association between depression
or anxiety and healthcare use, in subjects withvaititbut IBS at baseline, varied. The
presence of extra-Gl symptoms strengthened themeship between anxiety and depression
and prospective psychiatric visits for subjectdMS and without IBS (incidence rate
ratios, 1.14-1.26). Extra-Gl symptoms did not dlter association of anxiety or depression
with use of Gl or extra-Gl healthca@onclusions: In a population-based study in Sweden,
we found that individuals with high baseline anyxiet depression were more likely to seek
psychiatric healthcare, but not Gl or extra-Gl Hezdre, in the presence of extra-Gl
symptoms at baseline. Patients with IBS might befrein more thorough assessments,

which examine extra-Gl and psychological symptaimseduce healthcare utilization.

KEY WORDS: Somatic symptoms, moderation, functional gastretmal disorders,

epidemiology
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| ntroduction

Irritable bowel syndrome (IBS) is a common functibgastrointestinal disorder,
impacting 10-15% of the population globall{piagnosed using either clinical judgement or
consensus criteria, IBS is characterized by fluagtgeabdominal pain/discomfort and altered
bowel habits in the absence of any identifiableanig disease IBS is associated with a
reduced quality of liftand increased levels of anxiety and depre&s@mmpared to those
without IBS.

IBS cohorts utilize a disproportionate use of hezdte resources. In the United
States it is estimated the total annual cost piemqtas up to $US7547, with a projected
annual cost to the nation of $US1353 milfioA comparison between four European
countries estimated that the total annual costB®franged between €700 to €1600 per
patient’. Healthcare seeking rates of IBS sufferers reddrtehe literature do, however,
vary substantially, ranging from 10 - 70% of IBSmgdes, and this number is highly
dependent on sampling method and countries ormegimique healthcare landscape, such
as affordability of healthcateAs healthcare demands among IBS sufferers imapdsavy
economic burden, identifying predictors of healtikaasers has the potential for improving
quality and efficacy of care

High symptom intensity and duration of gastrointedt(GIl) symptoms predict only a
small proportion of the healthcare seeking behaséen in IBS individuafs The remaining
variance is thought to be associated with a vanétifestyle and psychological factors such
as elevated stress, co-morbidity, history of atamklower education levV8l There is,
however, mixed evidence regarding how strongly pelagical factors predict healthcare
utilization in IBS sufferers. For example, Tallayag identified no relationship between
neuroticism and psychiatric morbidity with healtteaeekiny!, while Ringstrom et al.

identified that factors such as anxiety, depresaiwhcoping style did predict healthcare
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use?. Much of this research addressing the relationsbtpreen psychological factors and
healthcare seeking uses cross-sectional or rectgpenethodologies, where prospective,
longitudinal designs are lacking.

An understanding of how symptom and non-symptortofadnfluence healthcare
seeking behavior can be conceptualized via the AsoteModel, which is a widely accepted
framework for understanding why people access hemié®. The model describes three
domains: a predisposition to use services, thélol use services, and an individual need
for those services. Our study is focused on thed Biage of the Andersen model where the
individual's needs are matched with their localltieare system. One possible explanation
for the current inconsistency in the literaturéhist studies have not taken into account the
burden of extra-gastrointestinal disorders whido ahfluence healthcare seeking. IBS can be
considered a complex condition involving the intggm of multiple bodily systems and
perceptual processésThe presence of comorbid extra-Gl symptoms in $Bferers has
been associated with higher healthcare utilizatiand increased Gl symptom burden
What remains unknown, though, is whether the prasehthese extra-Gl symptoms can
moderate or alter the strength of the relationbleifgveen psychological distress and
healthcare utilization.

Therefore, the aims of the present paper were tletErmine the association between
psychological factors (anxiety and depression)@odpective healthcare utilization in an
IBS and non-IBS cohort, and 2) determine whethisraffect is modified by the presence of
extra-Gl symptoms in an IBS and non-IBS cohort. &yecifically hypothesized that the
association between psychological factors and hesie¢ seeking is up-regulated with
increasing burden of extra-Gl symptoms. It is readbe to infer that distressed individuals
with multiple health complaints will a) be moredil to seek help compared to not seeking

help and b) once help is sought, consume morehuaaé resources.
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Methods

Subjects

This is an analysis of the Swedish population-basedy known as PopCdl Between 2002
and 2006, subjects were randomly selected fromk&tdm, Sweden, to determine the
prevalence of IBS. A random sample of 1244 subjects attended a tabsisit including an
interview with a gastroenterologist and completadggionnaires including the Rome I
modular questionnaire. July 2016, study data Weked with healthcare utilization data
described below using the personal identity nunalssigned to all Swedish citizens. The
baseline investigation was approved by the lodatstcommittee at Karolinska Institutet,
Dnr 394/01. The linkage was approved by the redietiacs board in Stockholm, Dnr
2016/228-31/2.

Measures

IBS Classification

Classification of IBS was based on the Rome Il MadQuestionnairg, which evaluates
symptoms experienced during the last 3 months, ssmdich must be present at least one
day in each week. The Rome criteria are argualgyrtbst well-established and widely used
method of Functional Gastrointestinal DisordersI{BGlassification in epidemiological
studie$*®*° Subjects classified as non-IBS were those whadtdneet the Rome I criteria.
Anxiety and Depression

Self-reported anxiety and depression were meaghredgh the validated Hospital Anxiety
and Depression Scale (HADS), which is commonly usemksess the severity of symptoms
of mood disorders in clinical and community samPledADS is comprised of 14 items,
seven of which relate to anxiety and depressivepsyms respectively. Each item is rated on
a Likert-type scale from 0 to 3. The scores foriatyxand depression can therefore vary from

0 to 21, with higher scores reflecting increasedspm severity. The depression and anxiety
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subscales exhibited good internal consistencyercthrent study with Cronbach’s alphas
0.79 and 0.87, respectively.

Extra-Gl Symptoms

The assessment included the symptom questionrfaine Gothenburg Quality of Life
Assessment, a symptom questionnaire of common soarat mental symptoms, such as
dizziness, backache, chest pain, and general &ti¢fuThe instrument has been shown to
have acceptable reliability, with Cronbach’s alphaging from 0.72 — 0.85 and correlate
well with several important health constructs, sasldepressive symptoms<0.43) and
reduced social functioning € -0.39¥°>. Further, the 30 symptoms included in this inseam
include all 15 of those in another commonly-usematic symptom checklist, the Patient
Health Questionnaire-1% In the present study, four questions were adoéhe list of 30
guestions from the assessment. Participants wkegla®Have you been troubled by any of
the following symptoms during the last three moftiRespondents answered yes or no,
resulting in a symptom count ranging from O to8#h higher scores reflecting a greater
number of symptoms. To avoid the risk of inducimgwdarity or gender bias, eight items
containing gastrointestinal, psychological and gerspecific symptoms were excluded from
the total score. Thus, the final scores range 0dim 26 and is subsequently referred to as
extra-Gl score.

Healthcare Utilization

The Swedish healthcare system is public-systenmi@dlewith a small (< 5%) parallel private
healthcare system where individuals may take auaf@ health insurance or pay out of
pocket. The system is similar in nature to the thesystems in Scandinavia, Europe and
other western countries such as Canada and Aastrdlis system is ideal for this study as it
reduces potentially confounding factors such aafomal barriers to accessing healthcare.

Future healthcare utilization was determined usaggstry data from the Stockholm County
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Council over the 12 years (2006-2015). The regisitiudes almost all physician visits
whether as outpatient or as in-patient visits, beirsed by the Stockholm County Council.
International Classification of Disease-10 (ICD-t0yles for the consultations were used to
group healthcare utilization in three domains: @astestinal, Psychiatric and Extra-
Gastrointestinal. Healthcare utilization is repdrés number of consultations within each of
these categories, yielding six separate countgaltiiicare utilization. A more detailed
explanation of this variable is described in theemental material.

Statistical analysis

The primary aim of the statistical analysis was\taluate moderation, or effect modification,
of the association between psychological statdewrel of healthcare seeking by the level of
extra-gastrointestinal symptoms. The term modemndigre means that the strength of the
association between psychological state (the inttgrd variable) and healthcare seeking
(the dependent variable) changes (is influencedaterated) depending on the level of
extra-gastrointestinal symptoms; to put differentether level of extra-gastrointestinal
symptoms modified the effect of psychological statenealthcare utilisation (see Figure 1).
This is formally tested via a statistical interaatin the statistical models described below.

[Insert Figure 1 near here]

Figure 1. Visual representation of the moderatioalyses.

Negative binomial or zero-inflated negative binolhmedels were fit in order to evaluate the
moderating effect of extra-gastrointestinal symman the relationship between
psychological state (Anxiety or Depression) andspeztive healthcare utilization. A more
detailed explanation of these statistical techrscare presented in the supplemental material.
Results are presented as regression and binadelmm® Rate Ratios (IRR), standard errors
and p-values. The IRR were determined via a Zsstatand the criteria for statistical

significance level for these analyses was setC#&t Qwo-tailed). A positive regression IRR
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value indicates that, conditional upon there baioige consultations, increased counts of
healthcare utilization were related with increasamgiety or depression. Regarding a positive
binary IRR, this measures the increase in oddsw$wtations occurring or not, with

increasing anxiety or depression. For ease ofpne¢ations of IRRs, the extra-Gl score was

divided by five.
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Results

Of the 3,556 individuals in the original study ptadion, 2,293 responded to the initial mail
out and a total of 1,244 (35%) attended a hospisatl at which the majority of the measures
were completed. Data on IBS status were incompbet85 subjects, who were subsequently
excluded, thus a total of 1,159 (33%) subjects weezl in the analyses. A detailed
comparison of the demographic factors betweenrttieded participants and the Swedish
general population can be found in the supplemgmizaterial.

Table 1 describes the sample demographics and diaeacteristics. Of the 1,159
subjects (mean age 49 years, 57% female), 164 Raree Il classified as IBS. IBS subjects
were younger, had higher scores of depression mxidtg than non-IBS subjects. Further,
IBS subjects experienced higher mean healthcaits insall domains, except for inpatient
extra-Gl visits.

[Insert Table 1 near here]
Overall association

The association between psychological factors @weand depression) and
prospective healthcare utilization is describedable 2. Of the IBS cohort, the association
between depression symptoms and inpatient Gl w&tssignificant and large, indicating
that higher depression is associated with increasatber of an inpatient Gl visits within an
IBS cohort. Regarding anxiety symptoms, a smallmeghtive association was identified
with outpatient psychiatric consultations. Thisiagades higher anxiety relates to a lower
probability of seeking (compared with not seekipgychiatric consultations. Further, a small
and positive association was identified with respedinary inpatient Gl visits. This
indicates that higher anxiety relates to highebphility of seeking a Gl consultation as an

inpatient, however it is not associated with ameased number of Gl inpatient visits.
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Of the non-IBS cohort, the associations betweemedspn symptoms and both
outpatient and inpatient extra-Gl visits were digant and large. This indicates higher
depression is associated with an increased nunfileensultations which are not of Gl or
psychiatric origin. Regarding depression symptdinse was a small and negative
association with outpatient psychiatric consultagiorl his indicates higher depression is
related to a smaller probability of seeking (conaglawith not seeking) an outpatient
psychiatric consult. This is similarly identified the relationship between anxiety symptoms
and both outpatient and inpatient psychiatric sjsitdicting higher anxiety relates to a lower
probability of seeking a psychiatric consult attbah inpatient and outpatient setting.

[Insert Table 2 near here]
Extra-Gl symptom moderation

A moderation analysis was undertaken to addressotbef extra-Gl severity in the
relationship between psychological factors (anxatg depression) and healthcare
utilization. Table 3 displays the results of thgression and binary moderation differentiated
by the whole sample, IBS-subject and non-IBS subjec

Significant moderation occurred in the IBS colfortboth anxiety and depression
predicting outpatient and inpatient visits. Sigrafit moderation occurred in the non-IBS
cohort for anxiety predicting psychiatric inpatiendits. This highlights that among the IBS
cohort, increased extra-Gl symptoms strengthenedetlationship between worse
psychological symptoms and both outpatient andtieapapsychiatric visits, while among the
non-IBS cohort, increased extra-Gl symptoms stiegrgtd the relationship between
worsening anxiety and higher inpatient psychiatrsits. Overall, inspection of the
moderation findings suggests a more consistengénpatf moderated association between
psychological state and healthcare seeking amo8gsibjects than in the non-IBS cohort

(Table 3). No further moderation was identifiedhwiespect to Gl or extra-Gl visits.
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[Insert Table 3 near here]
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Discussion

This study sought to investigate the moderatingaichef comorbid extra-gastrointestinal

(GI) symptoms on the relationship between psychodbddactors and prospective healthcare
utilization in people with IBS. The moderation aysa$ was used to clarify inconsistencies
identified in the literaturé*?about whether psychological factors predict grelagalthcare
seeking in subjects with IBS. Our data identifiedttextra-Gl symptoms may moderate the
effect of anxiety and depression on future heathcansumption in IBS subjects, over a 12-
year period. This related more to psychiatric cttations, than healthcare visits for
gastrointestinal or extra-gastrointestinal symptofsimilar, albeit weaker, pattern was seen
in non-1BS subjects.

Our findings are generally consistent with pregi@i-literature, in that IBS subjects
experience elevated healthcare utilization comparemn-I1BS subjectd®® This was seen in
on all measures except for extra-Gl consultatiang. results provide new information about
the positive associations between psychologicabfa@and Gl specific consultations in
subjects with IBS, which has been reported in otiver-IBS populationd. We did also
identify negative associations in that higher ssane psychological factors predicted less
psychiatric healthcare seeking in both IBS and i&#icohorts. This may reflect pre-existing
psychological symptoms and/or diagnoses prior écsthidy period, resulting in individuals
not needing to seek psychiatric healthcare duhimgtime. Alternatively, this may reflect
healthcare avoidant behavior, where increasinghugggical distress has been also identified
as a predictor of not seeking help, due to feaeabus illness or dedth

For people with IBS, the role of psychological fast such as anxiety and
depression, in increased healthcare utilizationde@s unclear, with some studies finding an

?]12,28

associatio while others do ndt#°*? We hypothesized that a potential explanation for

the observed inconsistency in the literature ispfiesence of a high extra-Gl symptom count
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as a key moderator of the relationship. Within@bychosocial framework, the presence of
psychological distress in isolation may not be g drive individuals to seek help for
their symptoms. However, once extra-Gl symptomsigabis may result in an apparent
confirmation of disease or iliness to the individaend thus increase the drive to seek
healthcare. Extra-Gl symptoms did moderate thecgestson between psychological factors
and healthcare seeking, however this was identibe@sychiatric consultations only.
Furthermore, this pattern was observed more camiigtin IBS subjects. This may reflect a
somatisation processes, in which the interactiocspaiatic and mental complaints further
exacerbate symptom burden, and thus increase itheetdrseek help. Trait somatisation has
been consistently identified in IB%and other Functional Somatic Syndrofie$his
reinforces IBS as a multi-system disorder whichunexs a comprehensive assessment of Gl,
extra-Gl and psychological symptoms. Early detectibextra-Gl complaints and subsequent
referral for multi-disciplinary care may be keyremlucing the increasing consumption of
healthcare resources, which is identified in IBBjscts. Just as decreasing anxiety
symptoms may reduce the feedback loop in brainirgetactions in IBS, early intervention
for extra-Gl symptoms may have an analogous effedtealthcare resource utilization.
Strengths of the present study include the useag@ population-based study, as
well as the prospective design in identifying IB®jgcts prior to seeking healthcare which
increases the accuracy of the presented asso@aRoevious studies have recruited IBS
subjects once they are already accessed healthbarie may inflate associatiotfs>
Regarding the limitations of the study, there weesmall number of subjects (n=85)
excluded due to missing data on IBS status. Segpadft outcome variable of healthcare
utilization only took into account the number o$ité each subject accrued. Other measures
of healthcare utilization, such as number of diagicdests ordered, medication use, and/or

invasive procedures, may also be related to psggica! distress and extra-Gl comorbidity,
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and future research should aim to investigate thdser types of healthcare utilization to see
if they offer different perspectives on the mattean what the present results have. Thirdly,
as in any non-experimental study, there is themiatiefor unseen sources of confounding
and other forms of bias, which could have influehoar results. To the extent possible, we
have investigated potential sources, such as resduas and considered controlling for
common confounding variables, such as age and-s®xever, we conducted some
exploratory analyses and found no evidence to stipipese concerns. Finally, whilst our
aims specifically investigated psychological fastor relation to healthcare seeking, we
appreciate there are a number of non-symptom faestaeh as education level, diet and IBS
control beliefd? that may also influence the desire to seek help.

An individual’s drive to seek medical help remamsomplex behavioral process,
incorporating psychological, social and symptonc#iwefactors®. Our data highlight that
anxiety and depressive symptoms at baseline instemly predict medical consultations
over a 12-year period, with some increasing heafthatilization, while others lead to
reduced tendency to seek help. Further, individwéls high baseline anxiety or depression
are more likely to receive a psychiatric diagnasithe presence of extra-Gl symptoms, but
not Gl or extra-Gl diagnoses. This reinforces thpartance of a comprehensive assessment

of psychological and extra-Gl symptoms in subjeath IBS.
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Table 1. Demographic and clinical characteristicthe whole sample, IBS subjects and non-
IBS subjects

Whole Sample IBS Subjects Non-IBS subjects
(n=1,159) (n=164) (n=995)
Gender (n/%)

- Female 658 /57% 106 / 65% 552 / 56%

- Male 501/43% 58 /35% 443 | 44%
Age (m/SD) 48.65 (13.33) 43.5 (13.20) 49.50 (13.17
College / university (n/%) 678 (58%) 98 (60%) 58899
People in household (m/SD)  2.17 (1.12) 2.24 (1.09) 2.15 (1.08)
Depression (m/SD) 3.00 (3.00) 4.42 (3.52) 2.776Q.
Anxiety (m/SD) 4.86 (3.97) 7.19 (4.48) 4.48 (3.75)
Extra-Gl symptoms (m/SD) 6.5 (4.71) 9.64 (5.18) 8549.42)
Outpatient visits (m/SD)

- Psych 1.54 (5.59) 2.44 (6.69) 1.39 (5.38)

- Gl 1.19 (3.45) 2.21 (4.66) 1.02 (3.18)

- Extra-Gl 22.46 (26.74) 25.15 (25.52) 22.01 (26.92)
Inpatient visits (m/ SD)

- Psych 0.11 (0.14) 0.14 (1.00) 0.10 (1.50)

- Gl 2.00 (0.70) 0.30 (1.02) 0.18 (0.63)

-  Extra-Gl 2.01 (2.78) 1.96 (2.20) 2.01 (2.85)

Extra-Gl symptoms: 0 — 26, Hospital Anxiety and Begsion Scale - Depression: 0 - 21, Anxiety: 0- 21

Outpatient visits = general practitioner or spesialonsultations in primary care, Inpatient visitspecialist visits in
inpatient (hospital) care.

Prospective Healthcare counts relating to: Psypkyehiatric visit, GI = Gastrointestinal visit, ExtGl = Consults related
to complaints other than psychiatric or gastroitiries$ origin.

Prospective healthcare use determined over a I2pgemd.
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Table 2. Overall association between psycholodabrs with healthcare utilization

19

Whole Sample: IRR (SE), p

IBS Subjects: IRR (SE), p

Non-IBS Subjects: IRR (SE), p

Anxiety Depression Anxiety Depression Anxiety Degmion

Healthcare Regr Binary Regr Binary Regr Binary Regr Binary Regr Binary Regr Binary
2 Psych 1.04 (0.03), -0.25(0.06)**  1.06 (0.03), -0.23(0.06)** 1.02 (0.04), -0.32 (0.12)* 1.03 (0.05), -0.49 (0.29), 1.04 (0.03), -0.26 (0.08)** 1.05 (0.04), -0.20 (0.07)**
% p =0.07 p =0.06 p=0.70 p=0.59 p=0.10 p=0.13 p=0.15
= Gl 1.05 (0.02)* -0.52(0.68), 1.05(0.02*  -0.03 (134.64), 1.05(0.03), 32.66 (7636.65), 1.05(0.04), 0.07 (314.72), 1.01(0.03), -0.39 (0.40), 1.00 (0.04),  -0.39 (1.10),
s p=0.44 p=1.00 p=0.16 p =1.00 p=0.22 p=1.00 p=051 p=0.33 p =0.92 p=0.73
£ Extra-Gl 1.00, _ 1.02 (0.01)* _ 1.00 (0.02), _ 1.01 (0.02), _ 1.00 (0.008), _ 1.02 (0.01)* _
o) p = 0.49 p=0.75 p=0.65 p=1.0
" Psych 0.94 (0.05),  -0.16 (0.08)* 1.00 (0.12), -0.22 (0.15) 0.95 (0.07), -0.08 (0.10), 0.82(0.18),  -0.39 (0.40), 0.93 (0.06), -0.19 (0.09)* 1.13(0.22), -0.15(0.16),
@ p=0.25 p =0.97 p=0.14 p=0.54 p=0.42 p=0.38 p=0.34 p =0.22 p =0.54 p=0.35
> Gl (0.03), -1.35 (1.03), 1.06 (0.04) -9.63(757.08), 1.10 (0.06), 0.17 (0.08)* 1.29 (0.12)* 0.24 (0.13), 0.96 (0.04), -1.28 (0.80), 1.03 (0.05), -3.7 (14.89),
5 p =0.98 p=0.19 p=0.12 p =1.00 p=0.10 p =0.07 p=0.31 p =0.11 p =0.47 p =0.80
T Extra-Gl 1.00 (0.007), 0.003 (522.38), 1.03 0.001 1.00 (0.12), -0.008 (918.30), 1.01 (0.02), -0.01 0.99 (0.008), 0.004 (3933.29), 1.04(0.1)** 0.004
g p =0.50 p =1.00 (0.01)** (1141.01), p =9.96 p=1.00 p=0.49 (1950.03), P = p=0.28 p=1.00 (1021.36), p =
B p=1.00 1.0 1.00

Anxiety and depression measured through hospitaégnand depression (HADS) subscales
Psych = psychiatric visit, GI = Gastrointestinait/iExtra-Gl = Consults related to complaints otian psychiatric or gastrointestinal origin
Outpatient Other = Negative Binominal Regressidhpthers Zero-inflated Binominal Regression

IRR = Incidence rate ratio. Standard error andIpeva
Binary = probability of consults occurring or ramtcurring with higher anxiety or depression, Regonditional upon there being consultation, doghéi anxiety or depression relate to
increased healthcare consultation.

Prospective healthcare use determined over a I2pgemd.
P-value: < 0.05 = * and 0.005 = **
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Whole sample: IRR (SE), p IBS Subjects: IRR (SE), p No-IBS Subjects: IRR (SE), p
Anxiety Depression Anxiety Depression Anxiety Desmion
Healthcare Regr Binary Regr Binary Regr Binary Regr Binary Regr Binary Regr Binary

Psych 1.05 (0.02)* -0.04 (0.05), 1.06 (0.03)* -0.11(0.09)  1.15(0.06)* -0.001 (0.09), 1.15 (0.07)* 0.006 (0.12), 1.04 (0.03), -0.06 (0.10), 1.04 (0.04), -0.13(0.12),
E p=0.36 p=0.21 p =0.98 p=0.96 p =0.14 p=0.54 p=0.29 p =0.29
g% Gl 1.01 (0.02), -1.38 (1.24), 1.04 (0.03), -1.15(1.12), 0.95(0.03), -0.06 (0.08), 0.99 (0.04), -0.03 (0.09), 1.02 (0.03), -1.51 (1.17), 1.01 (0.04), -0.98 (0.98),
53 p=0.48 p=0.27 p=0.19 p=0.31 p=0.11 p=0.48 p=0.82 p=0.77 p=0.51 p =0.20 p =0.71 p =0.32
o Extra-Gl 1.00 (0.007), N/A 1.00 (0.01), N/A 1.02 (0.02), N/A 1.01 (0.02), N/A 1.00 (0.008), N/A 1.01 (0.01), N/A

0.51 0.78 p=0.16 p=0.71 p=1.00 p =0.68
» Psych 1.14 (0.07)* 0.02 (0.06), 1.06 (0.11), 0.08 (0.08), 1.14 (0.05)* -0.02 (0.10), 1.26 (0.13)* 0.06 (1.15), 1.24 (0.11)* -0.002 (0.15), 0.84 (0.15), -0.04 (0.16),
k) p=0.71 p=0.43 p=0.30 p=0.85 p=0.70 p=1.00 p=0.32 p=0.79
> Gl 1.02 (0.03), -0.83 (1.18), 0.95 (0.43), 0.73(0.50),p 0.99 (0.05), -0.05 (0.08), 1.01 (0.13), 0.10 (0.12), 1.00 (0.04), -0.70 (1.10), 0.98 (0.05), 0.45 (0.33),
S p=0.45 p=0.48 p=0.27 =0.14 p=0.85 p =0.56 p=0.95 p=0.38 p=0.91 p =0.53 p =0.74 p =0.17
T Extra-Gl 1.01(0.007), -0.004 (845.57), 1.00 (0.01),p -0.009 1.00 (0.01), -0.01 (22060.47),  0.98 (0.27), -0.02 (6463.55), p 1.00 (0.008), -0..005 (587.85), 1.01(0.01), -0.01 (840.86),
g p =0.43 p =1.00 =0.79 (1180.77), p=0.77 p =1.0 p =0.46 =1.0 p=0.72 p =1.00 p=0.30 p =1.00
p=1.00
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Table 3. Moderation of the relationship betweerchsfogical factors and healthcare utilization byr&G| symptoms

Anxiety and Depression: Hospital anxiety and degicgs(HADS) subscales, extra-Gl symptoms: Gothemlurality of Life Assessment

Psych = psychiatric visit, Gl = Gastrointestinaiyiextra-Gl = Consults related to complaints othan psychiatric or gastrointestinal origin
Outpatient Other = Negative Binominal Regressiohothers = Zero-inflated Binominal Regression

IRR = Incidence rate ratio. Standard error andIpeva

Binary = change in odds of consultations occurangot with higher anxiety or depression, Regonaditional upon there being some consultationss dégher anxiety or depression relate to

increased healthcare consultation.

Prospective healthcare use determined over a Ir2pgemd.

P-value: < 0.05 = and 0.005 = **
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Effects of Psychology and Extra-Gastrointestinal Symptoms on Healthcare Use by

Subjects With and Without Irritable Bowel Syndrome

What You Need to Know

Background: We investigated whether psychological factors increase healthcare seeking by
patients with IBS and the additional effects of extra-gastrointestinal (Gl) symptoms.

Findings: In a population-based study in Sweden, we found that individuals with high
baseline anxiety or depression were more likely to seek psychiatric healthcare, but not Gl or

extra-Gl healthcare, in the presence of extra-Gl symptoms at baseline.

Implications for Patient Care: Patients with IBS might benefit from more thorough

assessments for extra-Gl and psychological symptoms to reduce healthcare utilization.
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Effects of Psychology and Extra-Gastrointestinal Symptoms on Healthcare Use by

Subjects With and Without Irritable Bowel Syndrome

Online supplementary material

Healthcare utilization variable

Future healthcare utilisation was determined usggistry data from the Stockholm County
Council over the 12 years (2006-2015). The regisitiudes almost all physician visits (as
well as other professionals), whether as outpa@nhary care general practitioner or
specialist) or as in-patient visits (hospitalizajiareimbursed by the Stockholm County
Council. International Classification of Disease{KDD-10) codes for the consultations were
used to group healthcare utilisation in three doiaizastrointestinal (all codes with the
prefix K, denoting a gastrointestinal consultatidPgychiatric (F31.5, F32, F32.1, F32.2,
F32.8, F32.9, F33.0, F40.0, F40.1, F40.2, F40.2B, A, F40.2G, F40.2W, F40.8, F40.9,
F41.0, F41.1, F41.2, F41.3, F41.8 and F41.9) anchEXastrointestinal (any code which
does not have a K or F prefix, denoting consulteginot relating to psychiatric or
gastrointestinal disorders). Hence, it is the disgmgroup and not the type of practice that
determines if the visit is Gl, psychiatric or ex@®& Healthcare utilization variables were
grouped as either an outpatient or inpatient vigggsending on the type of practice the

diagnosis originated at.
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Description of statistical models

All healthcare measures were found to have quigevell distributions with most people
reporting relatively few occasions of care but akproportion reporting greater utilisation.
Regarding other inpatient visits, the shape ofdis&ibution was an overdispersed Poisson
distribution, and consistent with a negative biraindistribution and hence negative binomial
regression was employed for these. For all othbsation measures, a significant proportion
of the sample had used zero occasions of servitéhais not consistent with a single
skewed distribution. For these measures, zerotatilaegative binomial regression was
employed. In two cases (both containing the outpais| variable) it was necessary to
truncate the extreme upper tail of the utilisatistribution due to difficulties with numerical
estimation. This was manually done by constraimimigsultations to a maximum of 10 visits.

Using the appropriate model (negative binomialeroznflated negative binomial),
moderation of extra-Gl score on the associatiowden a psychological predictor (anxiety
or depression) and a healthcare utilisation out¢draged on the statistical interaction
between psychological predictor and extra-Gl seas evaluated. Moderation findings are
presented as interaction incidence rate ratios |Bfandard error and p-value based on the
score test which follows a standard normal distrdsu This was conducted separately within
the IBS and non-IBS subgroups to qualitatively déscany group differences and to
determine how specific any moderation identifiedw@IBS individuals.

Results are presented as regression and binadelmz Rate Ratios (IRR), standard
errors and p-values. The IRR were determined vatatistic and the criteria for statistical
significance level for these analyses was setC#&t Qwo-tailed). A positive regression IRR
value indicates that, conditional upon there baioigpe consultations, increased counts of
healthcare utilisation were related with increasangiety or depression. Regarding a positive

binaryIRR, this measures the increase in odds of consuiabacurring or not, with
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increasing anxiety or depression. For ease ofpne¢ations of IRRs, the extra-Gl score was

divided by five.
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Comparison of demographic factors between study participants and the Swedish general
population

Compared with the Swedish population, the origgtatly population included
slightly more women (49% verses 55%) and a slighigyer percentage of individuals who
had college or university education (46% verses)87¥here were no significant differences
between the age or number of people living in thheskehold with the Swedish population. Of
the responders to the initial mail out and those attended the hospital visit, hospital
participants were slightly older (mean = 49, rafh§e70 years verses mean = 46, range 18-70
years). There were no differences between groupducation level, number of persons
living at home or mean healthcare visits. Furtties,level of anxiety and depression
measured through the HADS is similar to previousjyorted data from the general Swedish

populatior.
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