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Objective: Several psychological factors have been proposed to be associated with functional somatic disorders (FSD) including
functional somatic syndromes, such as irritable bowel, chronic widespread pain, and chronic fatigue. However, large randomly
selected population-based studies of this association are sparse. This study aimed to investigate the association between FSD and
perceived stress and self-efficacy, respectively, and to investigate if FSD differed from severe physical diseases on these aspects.
Methods: This cross-sectional study included a random sample of the adult Danish population (n = 9656). FSD were established
using self-reported questionnaires and diagnostic interviews. Perceived stress was measured with Cohen’s Perceived Stress Scale and
self-efficacy with the General Self-Efficacy Scale. Data were analysed with generalized linear models and linear regression models.
Results: FSD were associated with higher perceived stress and lower self-efficacy, especially for the multi-organ and the general
symptoms/fatigue FSD types and for chronic fatigue. However, controlling for the personality trait neuroticism altered the associations
with self-efficacy so it became insignificant. The analysis did not support an important interaction between perceived stress and self-
efficacy on the likelihood of having FSD. Individuals with FSD presented levels of perceived stress that were not equal, ie higher, to
those in individuals with severe physical diseases.

Conclusion: FSD were positively associated with perceived stress and negatively associated with self-efficacy. Our study may point
to stress being part of the symptomatology of FSD. This underlines the severity of having FSD and stresses the relevance of the
resilience theory in the understanding of the condition.

Keywords: functional somatic disorders, functional somatic syndromes, perceived stress, self-efficacy, irritable bowel syndrome,
fibromyalgia, chronic fatigue syndrome, population-based

Introduction

Functional somatic disorders (FSD) are common conditions characterized by patterns of persisting physical symptoms that
cannot be better explained by other physical or mental conditions." FSD is a unifying diagnosis; in this paper operationalized
as Bodily Distress Syndrome (BDS), which includes functional somatic syndromes (FSS) such as irritable bowel, chronic
widespread pain, and chronic fatigue.” Patients with severe cases of FSD are severely impaired and emotionally distressed and
have an excessive use of healthcare services in terms of repeated hospitalizations, medical investigations, and fruitless
treatment attempts.>* The etiology of FSD is considered multifactorial® ® and in a previous study, we have shown that higher
scores on neuroticism and experiencing a higher number of adverse life events were strongly associated with FSD.'

Furthermore, high levels of stress and low self-efficacy have been suggested to be associated with FSD."!!
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According to the transactional model of stress and coping by Lazarus and Folkman,'? perceived stress is

a particular relationship between the person and the environment that is appraised by the person as taxing or exceeding his or

her resources and endangering his or her well-being.

Hence, stress is both dependent on the cognitive evaluation (ie, appraisal) on whether given situations may be harmful, and
also the subjective assessment of the resources and abilities of the individual to control this situation (ie, coping/self-efficacy).

The relationship between levels of stress and the importance of self-efficacy for disease outcome, distress, and quality
of life has been established for a range of somatic diagnoses including cardiovascular disease,'>' stroke,'> HIV/AIDS,'

cancer,'*'® and rheumatic disease.'” In addition, high levels of stress have been proposed to predispose FSD'®'® and

0

multiple somatic symptoms,”® and in clinical studies, low self-efficacy has been proposed to be associated with

2! whiplash-associated disorders,” and chronic fatigue syndrome.”® The relationship between stress, self-

fibromyalgia,
efficacy and disease may be biologically explained by the shifts between homeostasis and allostasis: Over a life course,
events are constantly perceived and determined in the brain as threatening together with an individual’s behavioral and
psychological responses which optimally creates adaptive and survival promoting processes (allostasis). These processes
are mediated by hormones, such as cortisol and adrenalin, but they also include components such as the autonomic
nervous system and pro- and anti-inflammatory cytokines. However, when dysregulated, these mediators can lead to
allostatic load, which may give rise to pathology.**

As health care professionals often have limited knowledge of FSD,' patients are often misdiagnosed and may be met
with mistrust and doubt by health care professionals, the social welfare system, and friends and relatives.*>*® This may
cause more insecurity, possibly leading to reduced self-efficacy in patients with FSD compared with patients diagnosed
with conventionally defined physical diseases.

So far, most studies into stress and self-efficacy have been carried out in selected patient samples, and general population-
based studies including a large randomly obtained sample investigating the stress/resource balance in FSD are lacking.

The present study included a large random sample from the adult Danish population and aimed to investigate the
association between FSD and perceived stress and self-efficacy, respectively, and to compare the level of perceived stress
and self-efficacy between individuals with FSD, healthy individuals, and individuals with a severe physical disease.

We hypothesized that 1) FSD are associated with higher levels of perceived stress and lower levels of self-efficacy,
respectively; 2) the level of perceived stress is higher in individuals with FSD than in healthy individuals but equivalent
to individuals with a severe physical disease as well as individuals with a severe physical disease and FSD; and 3) the
level of self-efficacy is lower in individuals with FSD than in healthy individuals and individuals with a severe physical

disease but equivalent to the level in individuals with a severe physical disease and FSD.

Methods

Study Population
The present study included data from the Danish Study of Functional Disorders (DanFunD) baseline cohort, gathered
between years 2011 and 2015.%” Participants were randomly drawn from the Danish Civil Registration system.”® The
exclusion criteria were: not born in Denmark, not being a Danish citizen, and pregnancy.

The DanFunD baseline cohort comprises a total of 9656 (33.7% of the invited participants) men and women aged 18—
76 years born in Denmark and living in the Western part of greater Copenhagen. All participants completed ques-
tionnaires about physical symptoms and psychological factors, among others. A stratified subsample (n = 2450) including
every tenth participant and all participants with high symptom scores on the DanFunD baseline symptom questionnaires
were invited to participate in a diagnostic interview (the Research Interview for Functional somatic Disorders (RIFD)),
performed by trained family physicians;*® 1590 (64.9%) participants accepted and participated in the interview.

The study complies with the Declaration of Helsinki. It was approved by the Ethical Committee of the Capital Region
(H-3-2011-081, H-3-2012-015), and all participants gave written informed consent prior to study commencement.
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Functional Somatic Disorders

For the primary operationalization of FSD, the unifying diagnostic construct of Bodily Distress Syndrome was used.'=**>" It
presents with four symptom clusters: a cardiopulmonary cluster, a gastrointestinal cluster, a musculoskeletal cluster, and
a general symptoms/fatigue cluster. The patients are subdivided into two subgroups: a single-organ subgroup (ie, patients with
symptoms from one or two of the symptom clusters), and a multi-organ subgroup (ie, patients with symptoms from at least
three of the symptom clusters).*' The diagnostic construct has been validated and confirmed in several clinical and population-
based studies and has been shown to encompass a range of functional somatic syndromes, such as irritable bowel, chronic
widespread pain, and chronic fatigue.*>

In this paper, we present data using both the FSD diagnosis and three commonly used FSS diagnoses: irritable

1336

bowel,*® chronic widespread pain,®’ and chronic fatigue.*® Due to overlap between these three syndromes,> the “pure”

types of each syndrome, ie, individuals with only one of the three syndromes were included in an additional analysis.

Assessment of Functional Somatic Disorders

Cases with FSD were identified by the self-reported Bodily Distress Syndrome Checklist,’! including bothersome
symptoms within the last 12 months. Additionally, a stratified subsample of participants with a clinical diagnosis of
FSD was identified with the Research Interview for functional somatic disorders (RIFD), developed to be used as
a second phase tool after a respondent’s self-report in symptom questionnaires.”’ The RIFD interviews were performed
by three trained primary care physicians over the telephone. The physicians assessed whether a specific symptom pattern
was due to an FSD rather than another physical or mental condition. The RIFD interview has shown good criterion
validity for identifying individuals with FSD.*’

7 and chronic fatigue®® were identified with self-reported

Cases with irritable bowel,*® chronic widespread pain,’
validated symptom questionnaires including bothersome symptoms within the last 12 months. Cases with “pure” types of
each syndrome were identified with the same self-reported symptom questionnaires and defined as individuals who only

fulfilled one of the three syndrome criteria.

Primary Measures

Perceived Stress

Perceived stress was measured with the Cohen’s Perceived Stress Scale that assesses the extent to which an individual
finds his/her life to be unpredictable, uncontrollable, and overloaded.>**° The scale consists of 10 items each rated on
a five-point rating scale from “never” to “very often”. An example of an item could be: “How often have you found that
you could not cope with all the things that you had to do?”. The sum score ranges from 0 to 40, where a higher score
indicates a higher level of perceived stress.

Self-Efficacy

Self-efficacy was measured with the General Self-Efficacy Scale (GSE),*' a questionnaire assessing people’s beliefs in
their capabilities to perform a specific action required to attain a desired outcome. A typical item in the scale is “Thanks
to my resourcefulness, I can handle unforeseen situations”. The scale consists of 10 items rated on a four-point rating
scale from “not at all true” to “exactly true”. A sum score is calculated, and higher scores indicate higher degree of self-

efficacy. In the present study, the sum score ranged from 0 to 30.

Severe Physical Disease

Individuals with a severe physical disease was identified with a predefined 22-item list that covered lifetime diagnoses of
physical diseases (“Has a doctor ever told you that you have/had...”) etc. Within this list, five severe diagnoses (cancer,
myocardial infarction, other heart disease, obstructive pulmonary disease, and stroke) were operationalized as severe
physical diseases.
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Secondary Measures
Social Status

Subjective social status was measured with one item asking the participants to rate their own social status on a scale from
1 to 10; with 1 being the lowest and 10 being the highest status in society.*?

Neuroticism

Neuroticism was measured with the Danish version of the short-form NEO Personality Inventory (NEO-PI-Rsf),*>** a

n
instrument used to measure the five personality domains: neuroticism, extraversion, openness, agreeableness, and
conscientiousness. The NEO-PI-Rsf includes 60 self-descriptive statements, such as “I often feel tense and jittery”.
Each statement is rated with a five-point rating scale from “strongly disagree” to “strongly agree”. For the domain
neuroticism, a sum score of 12 items, ranging from 12 to 60, is calculated, and higher scores indicate higher neuroticism.

Accumulated Number of Adverse Life Events

The accumulated number of adverse life events was measured with the Danish version of the Cumulative Lifetime
Adversity Measure (CLAM).* The CLAM is used to examine exposure to lifetime adversity by asking the respondents
whether they have experienced 37 different adverse life events including the possibility to add an additional unnamed life
event. An example of an item could be “Have you suffered from a serious illness”, which is answered “yes” or “no”. For
a positive answer to an event, a sum score is calculated by adding age time points and age ranges by simply counting age
time points and age ranges (ie, an age range counted for one event and an age time point counted for one event. The sum

score ranges from 0 to 130, with a higher score indicating a higher number of adversities.

Statistical Analyses

All analyses were performed in Stata 17.0 for Windows (StataCorp LLC, College Station, USA).*® Descriptive statistics
were presented as medians and interquartile ranges (IQRs) due to non-normal distribution of the continuous variables.
Categorical variables were presented as frequencies with percentages.

For the testing of hypothesis 1, a number of generalized linear models were conducted including FSD as
a dichotomous dependent variable (yes/no) and perceived stress and self-efficacy, respectively, as the primary indepen-
dent continuous variable. Preferably, generalized linear models with binomial family and log link were conducted but in
case of convergence problems, generalized linear models with family Poisson and log link with robust error were
performed.*” Potential confounders included in the analyses were identified using directed acyclic graphs (DAGs)
constructed in the browser-based program DAGitty Version 3.0.*® For hypothesis 1, four models were built, each
adjusting for a varying number of prioritized confounders in order to be able to explore the impact of each possible
confounder: Model 1 was adjusted for sex, age, and social status; model 2 was adjusted for sex, age, social status, and
neuroticism; model 3 was adjusted for sex, age, social status, neuroticism, and accumulated number of adverse life
events; and model 4 was adjusted for sex, age, social status, neuroticism, accumulated number of adverse life events, and
self-efficacy or perceived stress. Linearity of each independent variable was checked by expanding the model with
natural cubic splines. Associations were reported as prevalence ratios (PR) with 95% confidence intervals (CD.* In an
exploratory analysis, a moderation analysis including an interaction term between perceived stress and self-efficacy to the
generalized linear models number 1 was performed.

For the testing of hypotheses 2 and 3, two linear regression analyses were performed. Perceived stress and self-
efficacy constituted the continuous dependent variables, and case status constituted the four-level categorical independent
variable: The first category (reference) constituted individuals with FSD but no comorbid severe physical disease (FSD
only); the second category constituted individuals without FSD or any severe physical disease (healthy); the third
category constituted individuals with a severe physical disease but no FSD (PAyDis); the fourth category constituted
individuals having both FSD and a comorbid severe physical disease (FSD + PhyDis).

In the analyses of equivalence, equivalence in perceived stress was defined as a difference smaller than + 5 on
Cohen's Perceived Stress Scale and equivalence in self-efficacy was defined as a difference smaller than + 2 on the
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General Self-Efficacy Scale. These cut-offs were pragmatically based on the sparse available literature*® and the theory
of equivalence testing.so The conclusions on difference and equivalence were based on 90% CI.°'

Results

Characteristics of Study Participants

The median age of the 9656 participants that completed the self-reported symptom questionnaires was 54 years (IQR = 44—64)
and 5203 (53.9%) were women. The median score on perceived stress was 10.0 (IQR = 6-14) and the median score on self-
efficacy was 21 (IQR = 18-25).

The median age of the stratified subsample of 1590 participants who participated in the diagnostic research interview
was 54 years (IQR = 44-63) and 942 (59.3%) were women. The median score on perceived stress was 12 (IQR = 7-17)
and the median score on self-efficacy was 21 (IQR = 17-25). More characteristics of the study participants are displayed
in Table 1.

Perceived Stress and Functional Somatic Disorders

Positive associations were found between perceived stress and FSD: a higher level of perceived stress was associated
with higher likelihood of FSD (Table 2 and Table 3). Eg when comparing two participants who differed with only one
point on the Cohen’s Perceived Stress Scale, ranging from 0 to 40, the participant with the highest score was 9% (95%
CI: 8-9%) more likely to have overall FSD, 20% (95% CI: 16-24%) more likely to have questionnaire-defined FSD
multi-organ type, and 13% (95% CI: 12—14%) more likely to have questionnaire-defined chronic fatigue (Table 2).
Associations remained throughout models 1-4, but they were reduced in model 2 with additional adjustment for
neuroticism. Further adjustment for adverse life events and self-efficacy in model 3 and 4, respectively, did not change
the size of association compared to model 2 (Table Al).

For individuals with FSD established by the diagnostic interview, the same pattern was seen throughout all four models
(Table 3). When comparing two participants who differed with only one point on the Cohen’s Perceived Stress Scale, ranging
from 0 to 40, the participant with the highest score was 6% (95% CI: 5-7%) more likely to have overall FSD and 13% (95%
CI: 9-16%) more likely to have the cardiopulmonary single-organ FSD type. Also here, the associations were reduced in
model 2 (Table 3) with further adjustment for neuroticism, while additional adjustment for adverse life events and self-efficacy
in model 3 and 4, respectively, did not change the size of association compared to model 2 (Table A2).

Examining the pure types of questionnaire-defined irritable bowel, chronic widespread pain, and chronic fatigue did
not alter the above results (Table A3).

Self-Efficacy and Functional Somatic Disorders

Apart from the questionnaire-defined cardiopulmonary single-organ FSD subtype (Table 2) and the gastrointestinal and
musculoskeletal FSD subtypes established by the diagnostic interview (Table 3), small but negative associations were
found between self-efficacy and FSD in model 1, after adjusting for sex, age, and social status. Hence, a higher level of
self-efficacy was associated with lower likelihood of having FSD in 14 out of 17 analyses.

Comparing two participants who differed with only one point on the General Self-Efficacy Scale, ranging from 0 to
30, the participant with the highest score was 7% (95% CI: 5-9%) less likely to have questionnaire-defined general
symptoms/fatigue subtypes of FSD (Table 2). However, with further adjustment for neuroticism in model 2, the
associations changed to a small positive association for the cardiopulmonary and gastrointestinal subtypes, whereas
precision estimates for the associations for the other diagnoses changed to include 1. Further adjustment for adverse life
events in model 3 and perceived stress in model 4 did not deviate from the results from model 2 (Table Al).

For individuals with FSD established by the diagnostic interview, the largest negative association was with the
general symptoms subtype of FSD and multi-organ FSD in model 1 after adjusting for sex, age, and social status
(Table 3). Hence, comparing two participants who differed with only one point on the General Self-Efficacy Scale,
ranging from 0 to 30, the participant with the highest score was 7% (95% CI: 4-10%) less likely to have general
symptoms/fatigue sub type of FSD and 5% (95% CI: 1-8%) less likely to have the multi-organ type of FSD. With further
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Table | Characteristics of the Study Participants

Female Age Social Status Perceived Stress Self-Efficacy Neuroticism ALE
N (%) Median (IQR) Median (IQR) Median (IQR) Median (IQR) Median (IQR) Median (IQR)
Total questionnaire sample (n = 9656) 5203 (53.9) 54 (44-64) 7 (6-8) 10 (6-14) 21 (18-25) 16 (11-21) 5(3-8)
FSD overall (n = 1543) 1041 (67.5) 55 (46-63) 6 (5-7) 14 (9-19) 19 (15-24) 20 (15-26) 6 (4-9)
Single-organ FSD (n = 1447) 967 (66.8) 55 (47-63) 6 (5-7) 14 (9-19) 20 (16-24) 20 (15-26) 6 (4-6)
Cardiopulmonary (n = 81) 52 (64.2) 57 (46-62) 7 (5-7) 16 (11-21) 20 (17-24.5) 21 (15-28) 7 (4-11)
Gastrointestinal (n = 331) 218 (65.9) 51 (39-62) 6 (5-7) 14 (9-19) 20 (16-25) 21 (15-27) 6 (3-9)
Musculoskeletal (n = 969) 641 (66.2) 57 (50-65) 6 (5-7) 13 (9-17) 20 (16-24) 19 (14-24) 6 (4-9)
General symptom/fatigue (n = 323) 247 (76.5) 48 (38-56) 6 (5-7) 19 (14-24) 18 (14-23) 25 (19-31) 6 (3-6)
Multi-organ FSD (n = 96) 75 (77.1) 51 (42-58) 6 (5-7) 20 (15-24) 16 (12-22) 26.5 (22-32) 8 (4-11)
Irritable bowel (n = 337) 252 (74.8) 50 (40-60) 6 (5-7) 14 (10-19) 19 (15-25) 22 (16-27) 5(3-8)
Chronic widespread pain (n = 442) 342 (77.4) 58 (50-65) 6 (5-7) 14 (9-19) 19 (15-25) 20 (15-26) 7 (3-10)
Chronic fatigue (n = 823) 576 (70.0) 50 (40-59) 6 (5-7) 17 (12-22) 19 (15-24) 24 (18-29) 6 (4-9)
Total interviewed sample (n = 1590) 942 (59.3) 54 (44-63) 7 (5-8) 12 (7-17) 21 (17-25) 18 (13-25) 6 (4-8)
FSD overall (n = 412) 299 (72.3) 51 (42-59) 6 (5-7) 17 (11-22) 19 (15-24) 23.5 (17-29) 6 (4-10)
Single-organ FSD (n = 326) 228 (69.9) 51 (42-60) 6 (4-7) 16 (10-21) 19 (15-25) 23 (16-28) 6 (4-9)
Cardiopulmonary (n = 47) 32 (68.1) 51 (37-59) 7 (6-7) 18 (15-22) 19 (15-25) 24 (19-30) 6 (4-11)
Gastrointestinal (n = 166) 115 (69.3) 53 (41-61) 6 (5-7) 15 (10-20) 20 (16-26) 23 (17-28) 6 (4-9)
Musculoskeletal (n = 107) 79 (73.8) 53 (47-60) 6 (5-7) 16 (11-20) 20 (15-25) 21 (15-26) 6 (4-9)
General symptom/fatigue (n = | 11) 80 (72.1) 49 (40-56) 6 (5-7) 19 (14-23) 18 (14-21) 26 (20-31) 7411
Multi-organ FSD (n = 86) 71 (82.6) 48.5 (39-57) 6 (5-7) 20 (14-23) 18 (13-23) 26 (18-32) 6.5 (3-10)

Abbreviations: ALE, Adverse life events; IQR, interquartile range; FSD, functional somatic disorder.
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Table 2 Association Between Questionnaire-Defined Functional Somatic

Syndromes, Perceived Stress and Self-Efficacy

Disorders and Functional Somatic

Self-Perceived Stress Self-Efficacy
Model | Model 2 Model | Model 2
PR (95% CI) PR (95% CI) PR (95% CI) PR (95% CI)

FSD overall (n = 1219) 1.09 (1.08-1.09) 1.06 (1.05-1.07) | 0.97 (0.96-0.98) 1.01 (1.00-1.02)
Single-organ FSD (n = 1 117) 1.08 (1.06—1.09) 1.06 (1.05-1.07) | 0.97 (0.96-0.98) 1.0l (1.00-1.03)
Cardiopulmonary subtype (n = 69) 115 (1.12-1.19) 1.12 (1.08-1.17) 1.00 (0.96—1.04) 1.07 (1.03-1.12)
Gastrointestinal subtype (n = 271) 1.1 (1.09-1.13) 1.06 (1.04-1.08) | 0.97 (0.95-0.99) 1.03 (1.01-1.05)
Musculoskeletal subtype (n = 716) 1.08 (1.07-1.09) 1.06 (1.05-1.08) | 0.98 (0.97-0.99) 1.0l (0.99-1.02)
General symptom/fatigues subtype (n = 261) | 1.18 (I.16-1.19) | .13 (l.I1-1.16) | 0.93 (0.91-0.95) 1.01 (0.99-1.03)
Multi-organ FSD (n = 76) 1.20 (1.16—1.24) - 0.97 (0.96-0.98) -

Irritable bowel (n = 256) 11T (1.09-1.13) 1.06 (1.04-1.08) | 0.95 (0.94-0.97) 1.0l (0.99-1.03)
Chronic widespread pain (n = 325) 11T (1.09-1.12) 1.09 (1.07—-1.11) | 0.98 (0.96-0.99) 1.02 (1.00-1.04)
Chronic fatigue (n = 658) 113 (1.12-1.14) 1.10 (1.08-1.11) | 0.95 (0.94-0.96) 1.01 (1.00-1.02)

Notes: Model |: Adjusted for sex, age, and social status. Model 2: Adjusted for sex, age, social status, and neuroticism. “~": Could not be estimated

because of low number of cases.

Abbreviations: PR, prevalence ratio; Cl, confidence interval; FSD, functional somatic disorders.

Table 3 Association Between Clinical Interview-Established Functional Somatic Disorders, Perceived Stress and Self-Efficacy

Self-Perceived Stress Self-Efficacy
Model | Model 2 Model | Model 2
PR (95% CI) PR (95% CI) PR (95% CI) PR (95% CI)
FSD overall (n = 392) 1.06 (1.05-1.07) 1.04 (1.03-1.06) 0.98 (0.96-0.99) 1.0l (0.99-1.03)
Single-organ FSD (n = 303) 1.05 (1.04-1.07) 1.04 (1.02-1.06) 0.98 (0.96-0.99) 1.0l (0.99-1.03)
Cardiopulmonary subtype (n = 47) 1.13 (1.09-1.16) - 0.94 (0.89-0.99) -
Gastrointestinal subtype (n = 157) 1.06 (1.04-1.08) 1.03 (1.00-1.06) 0.98 (0.96-1.01) 1.03 (1.00-1.06)
Musculoskeletal subtype (n = 104) 1.07 (1.04-1.09) 1.07 (1.03-1.11) 0.98 (0.95-1.02) -
General symptoms subtype (n = 106) 1.10 (1.08-1.12) - 0.93 (0.90-0.96) -
Multi-organ FSD (n = 82) 1.09 (1.06-1.12) 1.07 (1.02-1.11) 0.95 (0.92-0.99) 1.0l (0.97-1.05)
Notes: Model |: Adjusted for sex, age, and social status. Model 2: Adjusted for sex, age, social status, and neuroticism. “~"": Could not be estimated

because of low number of cases.
Abbreviations: PR, prevalence ratio; Cl, confidence interval; FSD, functional somatic disorders.

adjustment in model 2, the same pattern was seen as for the questionnaire-defined FSD cases: the associations changed
and for most diagnoses, the precision estimates for the associations changed to include 1. For those delimitations with
a sufficient number of cases to allow further adjustment, no differences in size of associations were found after adjusting
for adverse life events and perceived stress in model 3 and 4, respectively (Table A2).

Looking into the pure types of irritable bowel, chronic widespread pain, and chronic fatigue did not alter the above
results (Table A4).

For only some of the questionnaire-based FSD delimitations (overall FSD, single- and multi-organ type of FSD, the
musculoskeletal and general symptoms subtypes of FSD, chronic fatigue, and the pure type of chronic fatigue) the
analysis supported an interaction between perceived stress and self-efficacy on the likelihood of having FSD. However,
as the size estimate was 0.1%, it was negligible.

Functional Somatic Disorders vs Severe Physical Disease
Both for questionnaire-defined FSD cases and individuals with FSD established by the diagnostic interview, the level of
perceived stress was higher (90% CI for the difference did not contain 0) compared with healthy individuals and
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A Difference in self-perceived stress ketween FSD only and other disease groups
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Figure | Difference in self-perceived stress and self-efficacy between FSD and other disease groups.
Abbreviations: FSD, functional somatic disorder, operationalized as Bodily Distress Syndrome; PhyDis, physical disease only; FSD+PhyDis, functional somatic disorder and
physical disease; Ref,, reference; Solid lines, questionnaire-defined cases; Dashed lines, interview-established cases.

equivalent (90% CI for the difference was completely within the equivalence bounds + 5 on the Cohen’s Perceived Stress
Scale) to individuals with a severe physical disease and an FSD (Figure 1A, Table S5) as hypothesized. However, we
could not support the hypothesis of equivalence in perceived stress between individuals with FSD and individuals with
a severe physical disease (as the latter had 90% CI’s overlapping with —5) (Figure 1A, Table AS).

Both for questionnaire-defined FSD cases and individuals with FSD established by the diagnostic interview, the level
of self-efficacy was lower (90% CI for the difference did not contain 0) compared with healthy individuals and
individuals with severe physical disease as hypothesized (Figure 1B, Table AS). The hypothesis of equivalence (90%
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CI for the difference was completely within the equivalence bounds + 2 on the General Self-efficacy Scale) between
individuals with FSD and individuals with a severe physical disease and an FSD was supported for questionnaire-defined
cases, however, not for individuals with FSD established with the diagnostic interview where the latter had 90% CI’s
overlapping with —2 (Figure 1B, Table AS).

For the three FSS (irritable bowel, chronic widespread pain, and chronic fatigue), the hypotheses of lower perceived
stress (90% CI for the difference did not contain 0) in healthy individuals and equivalent perceived stress (90% CI for the
difference was completely within the equivalence bounds + 5 on the Cohen’s Perceived Stress Scale) in individuals with
severe physical disease and FSS were supported (Figure 1A, Table A6). However, the hypothesis of equivalence between
individuals with FSS and individuals with severe physical disease could not be supported (as the latter had 90% CI’s
lower than —5). As hypothesized, individuals with FSS had lower self-efficacy (90% CI for the difference did not
contain 0) than healthy individuals and individuals with a severe physical disease, and equivalent self-efficacy (90% CI
for the difference was completely within the equivalence bounds + 2 on the General Self-efficacy Scale) as individuals
with a severe physical disease and an FSS (Figure 1A, Table A6).

Discussion

In the present study, we found higher perceived stress and lower self-efficacy to be associated with FSD, especially for the
multi-organ FSD type, the general symptoms/fatigue subtype, and chronic fatigue. However, after adjusting for neuroticism,
the association with self-efficacy became non-significant for most of the diagnoses. Furthermore, our analysis did not support
an important interaction between perceived stress and self-efficacy on the likelihood of having FSD.

Our study supports other studies showing stress to be associated with FSS,'®!? functional somatic symptoms,>*>*

3657 jrritable bowel syndrome,*® and functional dyspepsia.>

chronic fatigue syndrome,® fibromyalgia,

Generally, we found that perceived stress was higher in individuals with FSD than in healthy individuals; however,
we could not support the hypothesis of equivalence in perceived stress between individuals with FSD and individuals
with a severe physical disease, as the latter had lower perceived stress. However, compared to individuals with severe
physical disease and an FSD, we found equivalent levels of perceived stress. The literature on how to define a cut-off for
evaluating equivalence is very sparse. Hence, it was necessary to base the definition on the knowledge that was available
at the given time. However, it may be questioned if our 5-point cut-off may have been too high. Our results point towards
equal or higher perceived stress in individuals with FSD compared with individuals with a severe physical disease, which
may often be life threatening or at least have a heavy impact on their life quality. This underlines the severity of FSD,
being a condition which — whether it is a risk factor for developing or a consequence of having FSD — presents with great
stress for the patient. A review and meta-analysis by Berezowski et al°® supports this severity of FSD by stating that
individuals suffering from FSS show at least the same, if not worse outcomes compared with individuals suffering from
well-defined biomedical conditions.

Higher self-efficacy has been shown to be associated with less pain and less impairment and to predict the outcome in
fibromyalgia patients.®'*® Furthermore, it has been shown to reduce functional impairment and contribute to higher general
health in chronic widespread pain and chronic fatigue patients.®® In the current study, our hypotheses of lower self-efficacy in
individuals with FSD compared with healthy individuals and individuals with a severe physical diagnosis was supported.
Also, our data supported the hypothesis of equivalence (defined as a difference smaller than £2 on the General Self-Efficacy
Scale) comparing questionnaire-based FSD cases with individuals with a severe physical diagnosis and FSD.

Although our results showed lower self-efficacy to be associated with FSD, the association became insignificant after
adjusting for neuroticism. Hence, it may be that there is an association between FSD and self-efficacy because of the
confounding effect of neuroticism. Studies on this subject within the field of FSD are sparse and within other fields,
results are contradicting: Population-based studies have found the association between low self-efficacy and self-reported
depression to remain after adjustment for neuroticism,** whereas the association with self-evaluated anxiety became
insignificant.®> In a previous study, we found strong associations between FSD and higher neuroticism,'® and neuroticism
has generally shown to be strongly associated with psychopathology and associated outcomes.®® Hence, the importance

of neuroticism for disease development and disease outcome is not surprising.
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Our study supports the understanding of FSD as being a “multi-system stress” or stress-related condition, which may
be understood as dysregulated neural and systemic processes in shifts between homeostasis and allostasis, which may
lead to allostatic overload. This is also a common explanation that clinicians give to their patients when explaining the
illness mechanisms behind these conditions.” Moreover, the relationship between stress and resilience and its important
role for disease outcome has been exploited in the treatment of FSD patients including stress reduction and stress
management in combination with other psychological interventions.®® ’' Given the cross-sectional design of the current
study, we cannot conclude on whether stress is a risk factor for developing FSD or it is a consequence of having FSD.
However, our finding that individuals with FSD had non-equivalent perceived stress compared with individuals with
a severe physical disease, but equivalent perceived stress compared with individuals with a severe physical disease and
an FSD may point to stress being part of the symptomatology of FSD rather than being a consequence per se.

Strengths and Limitations

The inclusion of a large random sample from the general population with an almost equal distribution of women and men
is a major strength of the current study. Also, many definitions of FSD have been proposed, and the current study used
more than one definition to capture the diverse nature of FSD as both mono- and multi-systemic conditions.! Another
strength is the use of different methods for assessing FSD: The use of self-reported questionnaires is a convenient and
cost-effective method, ensuring the possibility of investigating a large data material, and the diagnostic interviews
performed by trained family physicians enabled us to investigate on clinically verified cases of FSD.

Some limitations also need to be addressed: First, an important limitation of the study is the response rate of 33.7% for the
questionnaire sample and 64.9% for the interviewed sample caused by invited participants who declined to participate.
Hence, although the risk of selection bias in this study was markedly reduced compared to clinical studies as participants
were randomly drawn from the general population, we cannot rule it out completely. Unfortunately, it was not possible to
statistically account for this non-response by eg post-survey weighting. However, a non-responder analysis indicated that
selection bias did not seem to influence noticeably on social parameters, hence, it may be reasonable to believe that non-
response did not influence on the psychological parameters included in the current study either.”> Second, even though
potential confounders were identified by thoroughly made DAGs and we made a prioritized list of confounders to be adjusted
for in several steps of analyses, it was not possible to take into account for all confounders in all analyses because of a too low
number of cases in some of the dependent variables. This especially accounted analyses on the multi-organ type of FSD and
for the diagnoses established by the diagnostic interview. Therefore, we cannot rule out possible confounding effect on the
estimates from some of these analyses. Third, all measures for the current study were self-reported. Hence, recall bias and
measurement error in terms of operator error, ie reading or understanding a question or scale incorrectly, might have
occurred. However, as all included measures are well respected and often used questionnaires, we believe that any possible
operator error would be random. Fourth, as the current study is cross-sectional, we cannot conclude on the direction of
causality. Hence, we may propose that higher stress and lower self-efficacy contribute to the development of FSD, but we
also have to consider a reverse causality where being ill with an FSD cause higher stress and lower self-efficacy for the
patient. In order to conclude on these aspects, longitudinal studies are needed.

Conclusion

FSD were associated with higher perceived stress and lower self-efficacy, but the analysis did not support an important
interaction between these two on the likelihood of having FSD. Individuals with FSD had lower self-efficacy but non-
equivalent levels of perceived stress compared with individuals with a severe physical disease, which may point to stress
being part of the symptomatology of FSD. Our study underlines the severity of FSD and justifies the incorporation of
resilience theory in the understanding of FSD etiology and patient management.

Data Sharing Statement
The data that support the findings of this study are available from the corresponding author, MWP, upon reasonable
request.
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