
 

  

 

Aalborg Universitet

Symptom Perceptions in Functional Disorders, Major Health Conditions, and Healthy
Controls
A General Population Study

Weigel, Angelika; Meinertz Dantoft, Thomas; Jørgensen, Torben; Carstensen, Tina; Löwe,
Bernd; Weinman, John; Frostholm, Lisbeth
Published in:
Clinical psychology in Europe

DOI (link to publication from Publisher):
10.32872/cpe.7739

Creative Commons License
CC BY 4.0

Publication date:
2022

Document Version
Publisher's PDF, also known as Version of record

Link to publication from Aalborg University

Citation for published version (APA):
Weigel, A., Meinertz Dantoft, T., Jørgensen, T., Carstensen, T., Löwe, B., Weinman, J., & Frostholm, L. (2022).
Symptom Perceptions in Functional Disorders, Major Health Conditions, and Healthy Controls: A General
Population Study. Clinical psychology in Europe, 4(4), [e7739]. https://doi.org/10.32872/cpe.7739

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            - Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            - You may not further distribute the material or use it for any profit-making activity or commercial gain
            - You may freely distribute the URL identifying the publication in the public portal -
Take down policy
If you believe that this document breaches copyright please contact us at vbn@aub.aau.dk providing details, and we will remove access to
the work immediately and investigate your claim.

https://doi.org/10.32872/cpe.7739
https://vbn.aau.dk/en/publications/c555babf-6815-4ce9-864c-ff58bc0ddaa9
https://doi.org/10.32872/cpe.7739


Research Articles

Symptom Perceptions in Functional Disorders, Major 
Health Conditions, and Healthy Controls: A General 
Population Study

Angelika Weigel 1,2 , Thomas Meinertz Dantoft 3 , Torben Jørgensen 3,4,5 , 

Tina Carstensen 2,6 , Bernd Löwe 1 , John Weinman 7 , Lisbeth Frostholm 2,6

[1] Department of Psychosomatic Medicine and Psychotherapy, University Medical Center Hamburg-Eppendorf, 

Hamburg, Germany. [2] The Research Clinic for Functional Disorders and Psychosomatics, Aarhus University Hospital, 

Aarhus, Denmark. [3] Center for Clinical Research and Prevention, Bispebjerg and Frederiksberg Hospital, Capital Region 

of Denmark, Denmark. [4] Department of Public Health, Faculty of Medical Sciences, University of Copenhagen, 

Copenhagen, Denmark. [5] Faculty of Medicine, Aalborg University, Aalborg, Denmark. [6] Department of Clinical 

Medicine, Aarhus University, Aarhus, Denmark. [7] School of Cancer & Pharmaceutical Sciences, King's College London, 

London, United Kingdom. 

Clinical Psychology in Europe, 2022, Vol. 4(4), Article e7739, https://doi.org/10.32872/cpe.7739

Received: 2021-10-28 • Accepted: 2022-08-14 • Published (VoR): 2022-12-22

Handling Editor: Winfried Rief, Philipps-University of Marburg, Marburg, Germany

Corresponding Author: Angelika Weigel, University Medical Center Hamburg-Eppendorf, Department of 
Psychosomatic Medicine and Psychotherapy, Martinistr. 52, 20246, Hamburg, Germany. Phone: 0049 40 7410 52996. E-
mail: a.weigel@uke.de

Abstract
Background: The present study investigated differences in symptom perceptions between 
individuals with functional disorders (FD), major health conditions, and FDs + major health 
conditions, respectively, and a group of healthy individuals. Furthermore, it investigated the 
relevance of FDs among other health-related and psychological correlates of symptom perceptions 
in the framework of the Common Sense Model of Self-Regulation (CMS).
Method: This cross-sectional study used epidemiological data from the Danish Study of 
Functional Disorders part two (N = 7,459 participants, 54% female, 51.99 ± 13.4 years). Symptom 
perceptions were assessed using the Brief Illness Perception Questionnaire (B-IPQ) and compared 
between the four health condition groups. Multiple regression analyses were performed to examine 
associations between symptom perceptions, FDs, and other health-related and psychological 
correlates from the CMS framework.
Results: Individuals with FDs (n = 976) and those with FDs + major health conditions (n = 162) 
reported less favorable symptom perceptions compared to the other two groups, particularly 
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regarding perceived consequences, timeline, and emotional representations (effect size range 
Cohen’s d = 0.12-0.66). The presence of a FD was significantly associated with all B-IPQ items, 
even in the context of 16 other relevant health-related and psychological correlates from the CMS 
framework, whereas symptom presence last year or last week was not.
Conclusion: In the general population, symptom perceptions seem to play a more salient role in 
FD than in individuals with well-defined physical illness. Symptom perceptions should therefore be 
targeted in both primary and secondary interventions for FDs.

Keywords
symptom perceptions, functional disorders, epidemiological study, quality of life, common-sense model of 
illness, personality traits

Highlights
• Symptom perceptions were poorest in individuals with functional disorders with and 

without co-occuring major health conditions.
• Functional disorders in oneself and in the family were associated with symptom 

perceptions.
• Symptom presence last year or last week was not associated with symptom 

perceptions.

Experiencing physical symptoms is a common everyday phenomenon in the general 
population (Hinz et al., 2017). Their perception and appraisal are results of multidimen
sional processes that go beyond a recognition of peripheral bodily changes (Petersen 
et al., 2011). In major health conditions (e.g., cancer, heart attack), the relationship 
between peripheral bodily dysfunctions and self-reported symptoms is weaker in chronic 
multisymptomatic than in acute monosymptomatic diseases (Janssens et al., 2011). In 
functional disorders, i.e., bothersome physical conditions that are not better explained 
by physical diseases or mental disorders and are associated with reduced health-related 
quality of life, evidence suggests a weaker relation between physical parameters (e.g., 
respiratory changes after gradually increased ventilation) and symptom perceptions (e.g., 
perceived dyspnea) compared to healthy controls (Bogaerts et al., 2010). These varying 
associations between peripheral bodily changes and symptom perceptions underline the 
relevance of cognitive and emotional processes in symptom perception and appraisal 
(Van den Bergh et al., 2017).

Symptom perceptions describe dynamic mental representations and personal ideas 
that individuals generate to make sense of and respond to their symptoms (Broadbent et 
al., 2015). Among numerous empirically tested theoretical models of symptom perception 
and appraisal (Whitaker et al., 2015), the Common-Sense Model of Self Regulation is 
particularly established (CSM; Leventhal et al., 2016). According to the CSM, individuals’ 
mental models of experienced symptoms include cognitive representations of the symp
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tom identity (lay diagnosis), the coherence and the perceived timeline, the control over 
and consequences of the experienced symptoms as well as emotional representations of 
symptom concerns and emotional reactions. Symptom perceptions thereby directly affect 
the coping efforts that may be more or less beneficial. Individuals then appraise the 
effects of these coping efforts, which may result in changes to their cognitive representa
tions and emotional responses in a feedback loop. However, while healthy individuals 
can form their symptom perceptions based on their experience that symptoms are usual
ly non-threatening and short-lived everyday phenomena and individuals with chronic 
diseases usually receive a biomedical explanation of their symptoms and a diagnostic 
label with an associated treatment rational, individuals with functional disorders lack 
these aspects. Instead, individuals with functional disorders are often confronted with 
inconclusive medical findings and receive no diagnostic label or external information 
about the possible course of the disease, which might negatively influence their symptom 
perceptions.

Symptom perceptions have an impact on health outcomes in both mental and somatic 
disorders (Dempster et al., 2015; Hagger et al., 2017). For example, one methodologically 
rigorous study that investigated illness perceptions in a primary healthcare sample with 
diverse new health complaints provided evidence for the impact of symptom perceptions 
on quality of life (Frostholm et al., 2007). Furthermore, there is a large body of litera
ture on the influence of symptom perceptions in clearly defined medical conditions on 
various health outcomes (Aalto et al., 2006; De Gucht, 2015; O’Donovan et al., 2016; 
Tiemensma et al., 2016; Timmers et al., 2008; Tribbick et al., 2017; van Erp et al., 2017; 
Xiong et al., 2018). Despite valuable insights into the relevance of symptom perceptions 
on health outcomes, previous studies have rarely investigated symptom perceptions 
in individuals with functional disorders with potential co-occuring medical conditions. 
Research into this area is crucial as suggested by a Dutch epidemiological study showing 
that the functional impairments associated with functional disorders are similar in se
verity to those in major health conditions (Joustra et al., 2015). In addition, more negative 
symptom perceptions have been observed in individuals with functional gastrointestinal 
disorders compared with patients with peptic ulcer or reflux esophagitis (Xiong et al., 
2018) and functional disorders might co-occur with medical conditions (Halpin & Ford, 
2012).

According to the CSM, a number of contextual, health-related, and psychological fac
tors may influence the formation of symptom perceptions. A recent systematic review on 
so-called modifiable correlates of symptom perceptions observed an association between 
higher symptom severity and less favorable symptom perceptions in different somatic 
conditions (Arat et al., 2018). The same review highlighted a negative influence of de
pression and anxiety on symptom perceptions, with the limitation that no differentiation 
was made between lifetime mental disorders and the current presence of symptoms. 
Only few studies have considered other mental comorbidities than depression and anxi
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ety. Two studies investigated the influence of post-traumatic stress disorder (PTSD) on 
symptom perceptions in patients with a myocardial infarction and observed significantly 
less favorable symptom perceptions in patients with PTSD symptomatology compared 
with those without (Princip et al., 2018; Sheldrick et al., 2006). In contrast, many studies 
have investigated coping and symptom perceptions. A meta-analysis by Dempster and 
colleagues concluded that symptom perceptions and coping explain a valuable amount of 
variance in distress outcomes across a range of physical health conditions (Dempster et 
al., 2015).

One cross-sectional study investigated the association between Type D personality 
and illness perceptions in colorectal cancer survivors and observed significantly less 
favorable symptom perceptions in those with high Type D personality traits (Mols et 
al., 2012). However, the concept of Type D personality has been criticized in favor 
of the Big Five personality traits (neuroticism, extraversion, openness, agreeableness, 
conscientiousness; Horwood & Anglim, 2017). Furthermore, there is evidence that per
sonality traits are more relevant to symptom perceptions than current illness severity 
(Goetzmann et al., 2005), and that symptom perceptions at least partially mediate the 
association between personality traits and coping (Rassart et al., 2014). Within this body 
of literature on correlates of symptom perceptions in the framework of the CMS, the 
possible influence of functional disorders in a patient or his/her significant others has 
not yet been investigated.

Knowledge of symptom perceptions within the CSM framework from a large repre
sentative general population sample can help shed light on the possible differences in 
symptom perceptions in functional disorders and somatic diseases, respectively. Such an 
investigation would increase the evidence base for the current theoretical understanding 
of the role of specific symptom perceptions in functional disorders. Furthermore, it may 
pave the way for the identification of intervention components to improve symptom 
management and improve health outcomes as has been shown in patients with myocar
dial infarction (Petrie et al., 2002) and severe functional disorders (Christensen et al., 
2015).

The first aim of the present epidemiological study was to compare symptom per
ceptions in healthy individuals and individuals with either functional disorders, major 
health conditions or both. We hypothesized that there would be differences between 
the four health condition groups, with particularly less favorable symptom perceptions 
in individuals with functional disorders. The second aim was to examine whether the 
presence of a functional disorder in a participant or his/her significant others would 
explain meaningful variance in symptom perceptions besides a large number of other 
possible correlates of symptom perceptions from the CMS framework by means of an 
exploratory approach.
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Method

Study Population
Data collection took place in the context of the “Danish study of Functional Disorders” 
(DanFunD; Dantoft et al., 2017). The complete DanFunD sample comprises a random 
sample of 9,656 participants aged between 18-76 years from the Danish general popula
tion living in the western part of greater Copenhagen (participation rate 33.7%). Recruit
ment occurred in two cross-sectional waves with the same eligibility criteria: DanFunD 
part one from 2011 to 2012 (2,308 participants) and DanFunD part two from 2012 to 2015 
(7,493 participants). All DanFunD participants completed a general health examination 
and a self-report questionnaire battery at the Research Centre for Prevention and Health, 
Glostrup, Denmark. The DanFunD part two self-report questionnaire battery included 
a questionnaire on symptom perceptions, and this cohort was therefore eligible for 
the present study. All participants gave their written informed consent prior to study 
participation. The study was approved by the Ethical Committee of Copenhagen Country 
(KA-2006-0011, H-3-2011-081, H-3-2012).

Measures
Symptom Perceptions

The Danish version of the B-IPQ was applied to assess symptom perceptions with eight 
numerous rating scales (range 1–10, for item wording see Table 2, Broadbent et al., 2006). 
The B-IPQ uses a single-item scaling to measure symptom perceptions based on the CSM 
with five items related to cognitive perceptions, two items to emotional aspects and one 
item to the understanding of an illness. Participants were instructed only to fill out the 
B-IPQ items if they had experienced symptoms during the last year according to the 
BDS checklist (see below) or the last week (SCL-90 somatization subscale). As symptom 
perceptions were assessed with respect to physical symptoms and not to a certain 
illness, the B-IPQ item assessing illness identity was removed. Items assessing personal 
control, treatment control and coherence were reversed to facilitate interpretation, i.e., 
that higher scores indicate less control and less coherence.

Four Health Condition Groups

The questionnaire set comprised a predefined 22-item list that covered diagnosed major 
health conditions, functional disorders and mental health disorders that were categorical
ly answered (yes/no) to the question “Has a doctor ever told you that you have/had…”. 
Participants were asked to answer this 22-item list with regard to themselves and each 
family member (i.e., fathers, mothers, siblings). Within this list, cancer, heart attack and 
thrombosis or embolism in the brain were operationalized as major health conditions. 
Fibromyalgia, chronic fatigue, irritable bowel syndrome, whiplash syndrome, and multi
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ple chemical sensitivity were operationalized as functional disorders. Lifetime depression 
and anxiety were operationalized as mental disorders. Of note, the list did not include 
questions on mental disorders in the family. In each case, a major health condition, 
functional disorder, or mental disorder was evaluated as being present either in the 
patient or in the family if one of the respective items was answered positively. The four 
health condition groups were: functional disorders, major health conditions, functional 
disorders and major health conditions, and healthy (i.e., no major health condition or 
functional disorder).

Perceived Symptoms

The Bodily Distress Syndrome (BDS) checklist (Budtz-Lilly et al., 2015) uses a Likert-scale 
to assess 25 symptoms related to the cardiopulmonary, gastrointestinal, musculoskaletal 
and general symptom clusters of the diagnostic concept of the Bodily Distress Syndrome. 
The Danish version of the BDS checklist was applied to assess the presence of physical 
symptoms during the last year. As we focussed on the number of symptoms during the 
last year rather than the burden of each symptom, answers were dichotomized (0 = 
not at all; 1 = little to a lot) and summed up with higher values indicating a higher 
number of symptoms (range 0-32). Likewise, physical symptoms during the last week 
were operationalized through the 12-item sum score of the SCL-90 somatization subscale 
(range 0-12, Cronbach’s alpha in this sample = 0.80; Olsen et al., 2004).

Psychological Factors

Current symptoms of depression and anxiety were assessed using the 8-item sum score 
of the SCL-90 mental distress subscale (range 0-24, Cronbach’s alpha in this sample = 
0.87; Fink et al., 2004).

Personality traits were operationalized based on the NEO-Five Factor Inventory that 
assesses the personality traits neuroticism, extraversion, agreeableness, openness, and 
conscientiousness through 60 Likert-scaled items (subscale range 0-48 points; Körner et 
al., 2002).

The number of adverse life events was operationalized through the Cumulative Life
time Adversity Measure (range 0-37, additional item to mention specific life adversaries). 
The questionnaire asks respondents whether they ever experienced one or more of 37 
different negative life events (Carstensen et al., 2020).

The 10-item Perceived Stress Scale with a Likert-scaled answering format was used 
to assess current stress (sum score range 0-40 points, Cronbach’s alpha in this sample = 
0.87; Cohen et al., 1983).

The 10-item General Self-Efficacy Scale with a Likert-scaled answering format was 
applied to assess coping abilities (sum score range 0-30 points, Cronbach’s alpha in this 
sample = 0.91; Luszczynska et al., 2005).
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Self-Perceived Health

One Likert-scaled item of the 12-item Short Form Health Survey (Ware et al., 1996) was 
applied to assess self-perceived health as an indicator of health related quality of life.

Objective Health Measures

Body mass index (BMI = kg/m2) and waist-to-hip ratio were obtained.

Sociodemographic Aspects

Age, sex and years of school education (≤10 years = “elementary school education” >10 
years = “beyond elementary school education”) were included.

Statistical Analyses
Participants with a minimum of four answered B-IPQ items (i.e., completers) and those 
with zero to three answered items were compared with regard to sex, age, marital status, 
and school education to identify potential selection biases. The four health condition 
groups were compared with regard to sociodemographic and clinical characteristics us
ing χ2-tests for categorical (sex, marital status, school education) and ANOVA for metric 
variables (age, BMI, waist-to-hip ratio, self-perceived health).

First study aim: B-IPQ items were compared between each of the four health con
dition groups applying an ANCOVA with age and sex as covariates and Bonferroni 
corrected post hoc tests. Adjusted means, standard errors (SE) and in case of significant 
differences effect sizes (Cohen’s d) are reported.

Second study aim: Seven multiple regression analyses with each including a total of 
18 independent variables were applied to examine associations between the B-IPQ items 
and functional disorders (own; in the family) as well as other health-related (own major 
health condition or in the family, symptom presence in the last year and the last week) 
and psychological correlates of symptom perceptions (own mental disorder, mental dis
tress, perceived stress, coping ability, number of adverse life events, personality traits) 
and sociodemographic variables (i.e., sex, age,) in the framework of the CMS. B-IPQ items 
were log10 transformed due to skewness and linearity.

No imputation procedure was applied on the study variables and the maximum avail
able information was used in each analysis. IBM SPSS version 25 (SPSS Inc., Chicago, IL, 
USA) was used for all analyses. The significance level was set at p < .05 with adjustments 
in case of multiple testing.

Results
Among the 7,459 participants, 7% affirmed on the predefined list that a doctor told them 
they had cancer, 2% a heart attack and 2% thrombosis or embolism in the brain. Further 
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1% affirmed to have been told to have fibromyalgia, 1% chronic fatigue, 12% irritable 
bowel syndrome, 3% whiplash syndrome, and 2% multiple chemical sensitivity. Sociode
mographic and clinical characteristics differed significantly between healthy individuals 
and the other three health condition groups with regard to age, sex, marital status, 
BMI, and waist-to-hip ratio (see Table 1). Within this total sample, 2,135 did not answer 
any B-IPQ items (84% healthy individuals, 9% major health conditions, 6% functional 
disorders, 1% both). An additional 107 answered one to three (76%, 10%, 6%, 3%,) and 
5,217 participants answered ≥4 B-IPQ items (71% of the cohort).

Table 1

Sample Characteristics of Participants From the DanFunD Part Two Study Sample

Variable
Healthy
n = 5524

Major Health 
Condition
n = 601

Functional 
Disorder
n = 976

Major Health 
Condition + 
Functional 
Disorder
n = 162 Statistics

Sex
% (n) female

51 (2821) 52 (311) 69 (672) 67 (108) χ2 = 117.377, p < .001

Age
M (SD)

50.49 (13.50) 59.94 (9.19) 53.29 (12.68) 60.21 (8.37) F = 125.064, p < .001

Marital status
% (n) married

64 (3544) 72 (429) 66 (639) 67 (109) χ2 = 95.259, p < .001

School education
% (n) > 10 years

56 (2972) 52 (303) 53 (496) 50 (80) χ2 = 9.103, p = .028

Body Mass Index
M (SD)

25.84 (4.53) 27.15 (4.57) 26.30 (5.06) 27.08 (4.60) F = 18.726, p < .001

Waist-to-Hip Ratio
M (SD)

0.88 (0.09) 0.91 (0.10) 0.87 (0.09) 0.90 (0.09) F = 22.888, p < .001

Self-perceived healtha

M (SD)

2.39 (0.76) 2.76 (0.80) 2.86 (0.83) 3.17 (0.79) F = 166.024, p < .001

Note. M = Mean; SE = standard deviation; Cancer, heart attack and thrombosis or embolism in the brain 
were operationalized as major health conditions from a predefined list of 22 diseases; Fibromyalgia, chronic 
fatigue, irritable bowel syndrome, whiplash syndrome, and multiple chemical sensitivity were operationalized 
as functional disorders from the same list of diseases.
aIncreasing scores equal a worse self-perceived health.
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Aim 1: Comparison of Symptom Perceptions in the Four Health 
Condition Groups
All health condition groups differed significantly from each other with regard to the 
B-IPQ subscale items when controlling for age and sex (see Figure 1, Table 2 and Appen
dix).

Participants with major health conditions reported significantly less favorable 
consequences (Cohen’s d = 0.20) and emotional representations (Cohen’s d = 0.17) than 
healthy participants. Participants with major health conditions also reported significant
ly more favorable consequences (Cohen’s d = 0.32), timeline (Cohen’s d = 0.27), symptom 
concern (Cohen’s d = 0.31), and emotional representations (Cohen’s d = 0.45) as well as 
significantly less favorable treatment control (Cohen’s d = 0.27) than participants with 
functional disorders. With the exception of treatment control, a similar picture occurred 
between participants with major health conditions and those with functional disorders 
and major health conditions (Cohen’s d range = 0.30–0.37).

Figure 1

Mean Comparisons of Symptom Perceptions as Assessed With the B-IPQ in the Four Health Condition Groups 
Adjusted for Age and Sex

*
*

*
*

*

*
*

*
*

*
*

*

*
*

*

*

Healthy
Major health conditions
Functional disorders
Major health conditions + functional
disorders

*

*

*
*

*

Note. x-Axis = Items of the Brief Illness Perception Questionnaire (B-IPQ), y-axis = Visual Analog Scale, range 
of 0-10. * = significant group difference. Error bars represent Standard Errors. Cancer, heart attack, and 
thrombosis or embolism in the brain were operationalized as major health conditions from a predefined list of 
22 diseases; fibromyalgia, chronic fatigue, irritable bowel syndrome, whiplash syndrome, and multiple chemical 
sensitivity were operationalized as functional disorders from the same list of diseases.
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Table 2

Symptom Perceptions as Assessed With the B-IPQ in Four Health Condition Groups Adjusted for Age and Sex

B-IPQ item
Healthy
n = 5524

Major Health 
Conditions
n = 601

Functional 
Disorders
n = 976

Major Health 
Condition + 
Functional 
Disorders
n = 162 Statistics

Consequences M (SE)
How much do your symptoms 
affect your life?

2.79 (0.03) 3.24 (0.10) 3.90 (0.07) 3.99 (0.17) F = 77.670, df = 3,
p < .001

Timeline M (SE)
How long do you think your 
symptoms will last?

5.13 (0.06) 5.64 (0.17) 6.64 (0.12) 6.89 (0.29) F = 50.959, df = 3,
p < .001

Personal Controla M (SE)

How much control do you feel 
you have over your symptoms?

4.62 (0.05) 4.84 (0.15) 5.34 (0.10) 5.08 (0.25) F = 13.872, df = 3,
p < .001

Treatment Controla M (SE)

How much do you think your 
treatment can help your 
symptoms?

5.50 (0.05) 5.80 (0.16) 4.95 (0.11) 5.18 (0.27) F = 10.959, df = 3,
p < .001

Symptom Concern M (SE)
How concerned are you about 
your symptoms?

3.20 (0.04) 3.40 (0.12) 4.13 (0.08) 4.18 (0.20) F = 40.059, df = 3,
p < .001

Coherencea M (SE)

How well do you feel you 
understand your symptoms?

3.66 (0.04) 3.71 (0.13) 4.13 (0.09) 4.06 (0.23) F = 7.687, df = 3,
p < .001

Emotional Representations 
M (SE)
How much do your symptoms 
affect your emotionally? (e.g. 
make you angry, scared, upset 
or depressed)

2.81 (0.04) 3.31 (0.12) 3.95 (0.08) 4.34 (0.20) F = 69.459, df = 3,
p < .001

Note. B-IPQ = Brief Illness Perception Questionnaire; item wordings are in italics. M = Mean; SE = standard 
error. Cancer, heart attack and thrombosis or embolism in the brain were operationalized as major health 
conditions from a predefined list of 22 diseases; Fibromyalgia, chronic fatigue, irritable bowel syndrome, 
whiplash syndrome, and multiple chemical sensitivity were operationalized as functional disorders from the 
same list of diseases.
aReversed item, age groups comprise missing values.

Participants with functional disorders reported significantly less favorable symptom 
perceptions than healthy individuals on all but one B-IPQ subscales (Cohen’s d range = 
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0.16–0.56), i.e., treatment control was significantly more favorable in participants with 
functional disorders. Participants with functional disorders and major health con
ditions reported significantly less favorable consequences (Cohen’s d = 0.32), timeline 
(Cohen’s d = 0.58), symptom concern (Cohen’s d = 0.42) and emotional representations (Co
hen’s d = 0.66) compared to healthy participants. Notably, participants with functional 
disorders and those with both major health conditions and functional disorders reported 
comparable B-IPQ subscale item scores.

Aim 2: Correlation Between Functional Disorders in Oneself and 
Significant Others and Symptom Perceptions in the Context of 
Other Possible Correlates From the CMS Framework
There was no evidence of multi-collinearity as assessed by tolerance values greater than 
0.1 and VIF between 1.056 and 3.298. There was indepence of residuals as indicated by 
Durbin-Watson values between 1.958 and 2.041. The assumption of normality was met as 
assessed by Q-Q Plots.

Higher, i.e., more negative, perceived consequences were significantly associated with 
own and family functional disorders, own major health conditions, mental disorders, 
higher mental distress and perceived stress, and more adverse life events (for regression 
coefficients, standard errors, 95% confidence intervals and model summary, see Table 3).

Higher, i.e., more negative, perceived timeline was significantly associated with own 
and family functional disorders, own major health conditions, higher levels of mental 
distress, more adverse life events, and lower levels of extraversion.

Higher, i.e. less, perceived personal control was significantly associated with own 
functional disorders, higher levels of mental distress, and perceived stress as well as a 
lower coping ability, lower levels of conscientiousness, and female sex.

Higher, i.e. less, perceived treatment control was significantly associated with, own 
functional disorders, the absence of functional disorders in the family, lower levels of 
extraversion and agreeableness, and younger age.

Higher, i.e. more negative, perceived symptom concerns were significantly associated 
with own and family functional disorders, higher mental distress and perceived stress 
and female sex.

Higher, i.e. less, coherence was significantly associated with own functional disorders, 
the absence of a mental disorder, higher levels of mental distress and perceived stress as 
well as a lower coping ability, higher levels of neuroticisms and lower levels of openness 
and agreeableness, younger age and female sex.

Higher, i.e. more negative, emotional representations were significantly associated 
with own and family functional disorders and major health conditions, mental disorders 
and higher levels mental distress, perceived stress, and neuroticism.
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Discussion
This large population-based study observed more negative symptom perceptions in indi
viduals with functional disorders with and without co-occuring major health conditions 
than in those with major health conditions only or healthy individuals. More specifically, 
individuals with functional disorders judged their symptoms to affect their life and their 
emotional well-being more and to last longer than the other health condition groups. 
They expressed less symptom understanding, less treatment control, but higher personal 
control than those with major health conditions.

These results have three important implications. Firstly, the higher levels of neg
ative cognitive representations and emotional reactions observed in individuals with 
functional disorders confirm previous research that perceptual, cognitive, and emotion 
regulation processes may play a more salient role in functional disorders as compared to 
well-defined physical illness (Henningsen et al., 2018; Okur Güney et al., 2019). Secondly, 
our results support previous findings from clinical samples that functional disorders in 
some cases are comorbid with major health conditions (Duffield et al., 2018; Halpin & 
Ford, 2012). Our results extend the existing evidence by showing that this comorbidity 
results in more negative symptom perceptions and more negative self-perceived health. 
Thirdly, more research is needed to investigate the consequences of these more negative 
symptom perceptions in individuals with functional disorders on relevant outcomes such 
as symptom burden, symptom course, and individual symptom management.

In terms of correlates of symptom perceptions from the CMS framework, our results 
indicate that not only the presence of a functional disorder in oneself was associated 
with symptom perceptions but also functional disorders in family members, albeit to a 
lesser extent. Interestingly, the presence of a major health condition in the family was 
not associated with more negative symptom perceptions. These results might indicate 
that the experience of an illness or symptoms in significant others does not in itself lead 
to a more negative evaluation of present symptoms but that particularly in functional 
disorders, learning of illness behavior, and beliefs within families seem to be crucial 
(Brace et al., 2000; Palermo et al., 2014).

It is of note that the presence of a major health condition, but neither the number 
of symptoms in the last year, nor the number of symptoms during the last week, was 
associated with current symptom perceptions in the multivariate regression models. On 
the one hand, this result might be interpreted in light of former evidence on a weaker 
association between health states and symptom reports in chronic health conditions 
(Janssens et al., 2011). On the other hand, the inclusion of functional disorders in the 
analyses might have erased the impact of symptom reports.

With regard to personality traits, extraversion, openness, and agreeableness were all 
significantly associated with more favorable symptom perceptions, whereas neuroticism 
was (to a lesser extent) associated with more negative associations. Notably, conscien
tiousness was associated with lower personal control. One may speculate that persons 
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with high conscientiousness may need a more controlled environment to feel in control 
and therefore be prone to appraise less control when experiencing symptoms. Overall, 
interpretating these results from the perspective of a recent meta-analysis, extraversion, 
openness, and agreeableness might be regarded as resilience factors in the context of 
symptom perceptions (Oshio et al., 2018).

In line with the accumulating evidence from other research fields (Anda et al., 2006), 
multiple experiences of adverse life events were associated with more negative symptom 
perceptions. Additionally, our results indicate that current symptoms of depression and 
anxiety as well as perceived stress and coping abilities were psychological correlates 
of most symptom perceptions. This result was in line with evidence derived from a 
systematic review on so-called modifiable correlates of symptom perceptions in samples 
with somatic diseases (Arat et al., 2018) and indicates that these variables might be 
considered as potential moderators or mediators in future studies.

Taken together, our results support the notion from the perspective of the CSM that 
a range of biopsychosocial factors are involved in the formation of symptom perceptions 
(Leventhal et al., 2016), i.e., broadly speaking, that a person's life experience is involved 
in how the person reacts to and copes with symptoms and illness. Extending on previous 
evidence, the present study found significant associations between functional disorders 
in significant others and oneself for the formation of symptom perceptions. Still, the 
emerging picture is somewhat complex, as it remains challenging to judge which factors 
might be of particular relevance, given that each B-IPQ subscale displayed an individual 
pattern of significant biopsychosocial correlates.

From a clinical perspective, screening for functional disorders in individuals with 
major health conditions may be a valuable approach to identify vulnerable patients 
that might be at risk for more complex illness trajectories and to personalize the given 
treatment rationale with psychosocial interventions to challenge symptom perceptions if 
needed. Derived from the observed associations of symptom perceptions in the present 
cross-sectional study, these interventions should address present symptoms of depres
sion, anxiety, and current stress and should aim at improving coping skills.

The present study was to the best of our knowledge the first to investigate symptom 
perceptions and their correlates in a population-based sample. This approach enabled a 
sufficient sample size and high representativeness. However, the results of the present 
study should to be interpreted in light of the following limitations. Firstly, the cross-
sectional design of the present study prevented us from making any causal/temporal 
interpretations of our results. Secondly, the participation rate in the DanFunD study was 
rather low (30%), which is a challenge for all epidemiological studies (Galea & Tracy, 
2007). Further, there seemed to be a selection bias, which has also been observed in 
other epidemiological studies (Keeble et al., 2015), with females and more educated indi
viduals being more likely to participate. Thirdly, the four health condition groups were 
operationalized through self-report with a predefined list of health conditions. In doing 
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so, some participants may not have indicated a diagnosis of a functional disorder because 
they disagree with it. Also, other major health conditions not included in this list might 
have explained some of the perceived symptoms. Fourthly, the present study applied 
a crude measure of school education. Therefore, the effect of educational level (i.e., 
vocational training) on the outcome measures has to be investigated in future studies. 
Fifthly, the B-IPQ uses a single scale approach, which does not allow the determination 
of internal validity and might be more prone to random measurement error than mul
ti-item scales. Additionally, a scale deviating from the original scale was used and the 
B-IPQ was answered in terms of symptoms in general, so the item assessing symptom 
identity was removed. These aspects and large amounts of missing responses on the 
B-IPQ items decrease the comparability with other studies. Last, further major health 
conditions or functional disorders and treatment related variables, such as prior illnesses 
and treatment, symptom duration or severity might be further relevant correlates of 
symptom perceptions but were not included in the present study.

Conclusions
Researchers can benefit from the results of the present study with respect to expectable 
differences in symptom perceptions in healthy individuals and those with functional 
disorders and major health conditions. Further, the present study identified potential 
moderators and mediators of symptom perceptions that might be worth further investi
gation in experimental and treatment studies. Clinicians and health policy makers can 
benefit from the results in that the present results could inform the future development 
of preventive interventions in the context of symptom perceptions.
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