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Purpose: Anxiety, as an important public health issue, may frequently trouble the chronic GI patients with severe symptoms. In this
study, we aimed to investigate the relationship between the severity of GI symptoms and anxiety symptoms and further examine
whether this relationship was mediated through illness perception.

Patients and Methods: A total of 295 patients with chronic GI disease from the affiliated hospital of Xuzhou Medical University
were enrolled in this cross-sectional study. They were interviewed with self-reported questionnaires containing demographic variables,
clinical variables, and several self-rating scales. Multivariable linear regression models were established to explore the relationship
between the severity of GI symptoms and anxiety symptoms. Finally, we performed the mediation analysis to test the mediating effect
of illness perception.

Results: After adjustments for key demographic and clinical covariates, the severity of GI symptoms was positively associated with anxiety
symptoms ($=0.214, 95% CI: 0.009-0.028, P < 0.001). Additionally, the results of the mediation analysis suggested that illness perception
partially mediated the association between the severity of GI symptoms and anxiety symptoms with a mediating ratio of 25.3%.
Conclusion: Our findings indicated that chronic GI patients with more severe GI symptoms were more likely to have anxiety
symptoms and this effect is partially mediated by illness perception. Therefore, illness perception is recommended to be integrated into
the routine assessment of chronic GI patients, and perception-based interventions may be beneficial in relieving anxiety symptoms
among patients with severe chronic GI diseases.
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Introduction

Gastrointestinal (GI) diseases cover multiple groups of clinical conditions that endanger public health worldwide, constitut-
ing a persistent challenge for the patient’s quality of life and healthcare use.'* A large proportion of gastrointestinal diseases
are characterized by a chronic relapsing process, such as inflammatory bowel disease (IBD), chronic gastritis, peptic ulcers,
enteritis polyposa, and Helicobacter pylori infection. There is increasing evidence indicating that anxiety symptoms, as
a common psychological disorder, have a relatively high prevalence among chronic GI patients,> for instance, the
prevalence of anxiety symptoms in IBD patients, peptic ulcer patients, and chronic gastritis patients is 32.1%,° 32.8%,’
and 36.4%,° respectively. Because patients with GI diseases often need continuous daily medication, repeated medical
treatment, and even hospitalization,” which negatively impacts their life quality and adds to their disease burden, they may be
at a higher risk for anxiety.'®!" The psychological problems of chronic GI patients have always been a thorny issue. It is well

known that symptoms of anxiety can lead to poorer health-related quality of life in the general population'” and a previous
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study suggested that the poor mental health of inpatients is related to the length of hospitalization and risk of readmission."?
Therefore, understanding the spectrum of determinants of anxiety symptoms and further investigating the potential interac-
tion between these recognized determinants are necessary for promoting the mental health of these chronic GI patients.

There are multiple factors contributing to anxiety symptoms of chronic GI patients and the effect of GI symptoms severity on
patients’ psychological state has received increasing attention. Patients with chronic GI disease often suffer from various somatic
symptoms in daily life, such as abdominal pain, diarrhea, acid reflux, nausea, and constipation. Accumulating evidence has
shown that patients who suffer from more severe disease-related somatic pain tend to have a higher rate of psychological
comorbidity, particularly anxiety and depressive symptoms.'* A longitudinal cohort study found that in comparison with those
inactive GI diseases, patients with active disease symptoms were more susceptible to anxiety.15 The interaction between GI
symptoms and psychological disorders is often attributed to a complex and bi-directional communication between the GI tract
and the brain (brain-gut axis), which affect the function of both organs.'®'® The human intestinal microorganism has been
reported to communicate with the brain in a bidirectional pathway."® It is believed that GI disease patients are often accompanied
by gut microbiota disturbance,?” thus, people with more severe GI symptoms are more susceptible to anxiety symptoms mediated
by the brain-gut axis. Remarkably, despite plenty of evidence emphasized that increased disease activity was associated with
worsening anxiety symptoms, some works have exhibited different results. A study during lockdown from COVID-19 reported
that even patients with remission of inflammatory bowel disease could also experience severe anxiety symptoms, especially
female patients with Crohn’s disease.”’ Consequently, to explore the exact effect of GI symptoms severity on patients’
psychological state, it is necessary to conduct more in-depth research in the future.

In the long-term struggle with health threats, patients formulated relatively mature cognitive representations and
beliefs of their illness. These cognitive and emotional representations were collectively referred to as illness perceptions.
According to Leventhal’s common-sense model, illness perception guided subsequent medical-seeking behaviors and
affected health outcomes.*? It was also worth noting that consistent evidence has shown that patients with negative illness
perception were more susceptible to psychological disorders such as anxiety in some chronic GI diseases.”***
Additionally, a previous study found that those patients who perceived more severe GI symptoms also tended to report
more negative illness perceptions.>® Therefore, in theory, the relationship between the severity of GI symptoms and
anxiety symptoms may be mediated by illness perception. However, as far as we know, evidence elucidating the
mediating effects of illness perception in this relationship has not been reported previously.

Although the severity of GI symptoms may be an associated risk factor for anxiety symptoms, before achieving
a satisfactory curative effect, it is still difficult to relieve patients’ anxiety symptoms. However, patients’ cognitive
representations and briefs about their illnesses are not fixed or changeless. A growing body of evidence suggested that
illness perceptions can be positively restructured by cognitive behavioral interventions, thus helping patients improve their
psychological well-being.>** Moreover, a review on the role of cognitive-behavioral psychotherapy also explored
a probable beneficial effect of psychotherapy in recovering IBD patients’ therapeutic adherence. Patients with higher
recovering adherence often have better control of the disease and lower disease-dependent activities, which indirectly
reduces the incidence of psychological comorbidities.”” An in-depth understanding of the role of illness perception as
a mediator in the relationship between the severity of GI symptoms and anxiety symptoms will provide a theoretical basis for
perception-based interventions targeted at reducing anxiety symptoms in patients with chronic GI disease. The purpose of
this study, therefore, was to explore whether there was a positive association between the severity of GI symptoms and
anxiety symptoms, and specifically examine whether this association was mediated through illness perception.

Methods

Study Population and Data Collection

This cross-sectional study was designed according to the Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) statement. The study was carried out from June 2022 to October 2022 at the affiliated hospital
of Xuzhou Medical University, during this period, the investigators distributed questionnaires to patients who had definite
diagnoses of chronic GI diseases (eg inflammatory bowel disease, chronic gastritis, peptic ulcers, enteritis polyposa, and
Helicobacter pylori infection) by professional physician according to the guidelines. The exclusion criteria were as
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follows: (1) unable to fill out a questionnaire (inability to read or write, severe cognitive impairment); (2) with
questionable diagnoses; (3) in critical condition, such as with decompensated and severe comorbidities; (4) with already
known psychiatric diagnoses; (5) refusing to cooperate. Whole process of the study was voluntary and anonymous for the
participants. Total of 313 questionnaires were sent out. According to the above inclusion and exclusion criteria, 295
eligible patients were ultimately recruited. This study was conducted in accordance with the principles of the Declaration
of Helsinki. The Research Ethics Committee at the affiliated hospital of Xuzhou Medical university approved this study
protocol and the potential study population was informed about the research in advance and provided with written
informed consent before they filled out the questionnaire.

Structure of the Questionnaire

The self-administered questionnaire was divided into two parts. In the first part of the questionnaire, demographic and
clinical characteristics were recorded, containing age, gender, educational level, permanent residence, job category,
monthly income, marital status, sleep duration, and whether suffer from hypertension. Whereas the second part was
composed of three scales, including the Brief Illness Perception Questionnaire (BIPQ), Generalized Anxiety Disorder
Scale (GAD-7), and Gastrointestinal Symptom Rating Scale (GSRS).

Measures

lliness Perceptions

Patients’ perceptions regarding their disease were assessed with the Chinese version of the Brief Illness Perception
Questionnaire (BIPQ).*® The BIPQ is a validated 9-item self-management questionnaire widely applied to the research of
patients’ cognitive and emotional representations of disease.>’ The BIPQ has sound psychometric properties and has
already been used for diseases of the digestive system.>' All the questions reflected patients’ subjective thoughts toward
their disease. Item 1 to item 8 were rated on a 0 to 10 point Likert scale. Notably, items 3, 4, and 7 were scored in reverse.
All the first eight item scores were summed to obtain a total BIPQ score, with higher scores representing a more negative
perception of the illness.*° Item 9 of BIPQ was an open-end question that asked the patients to list what they thought to
be the most important factors contributing to the onset of their disease, whereas item 9 was not considered in this study.
Item 1 to 8 was classified into three dimensions including cognitive dimension, emotional dimension, and comprehen-
sibility of illness. The construct validity and internal consistency of the 8-item BIPQ have been well confirmed in GI
disease population.’*** Cronbach’s o of BIPQ in the current study was 0.773.

Anxiety Symptoms

The emergence of anxiety symptoms was recognized with the Generalized Anxiety Disorder Scale (GAD-7). The GAD-7 is
a reliable 7-item self-administered instrument that widely serves as a tool for screening generalized anxiety symptoms in
primary care settings,>* and this scale has already been used in patients with digestive disorders by numerous studies.®>
Each item was rated on a Likert scale (from 0-not at all to 3-nearly every day), with higher scores indicating greater anxiety
severity. Score levels of 04, 5-9, 1014, and 15-21 indicated no, mild, moderate, and severe anxiety, respectively.’® As per
common practice, the emergence of anxiety symptoms was defined as a total GAD-7 score >5. The reliability and validity

of the GAD-7 have been well demonstrated.>” Cronbach’s a of GAD-7 in the current study was found to be 0.887.

The Severity of GI Symptoms

The 15-item Gastrointestinal Symptom Rating Scale (GSRS) was used to measure the severity of GI symptoms. This
interview-based rating scale has been used for assessment of GI symptoms in various chronic digestive diseases, such
as irritable bowel syndrome, peptic ulcer disease, dyspepsia, and gastrointestinal reflux disease.*® *° It consisted of 15
questions designed to evaluate the severity of common gastrointestinal symptoms. We recorded the answer using
a four-point Likert scale from 0 to 3, where 0 represented no symptoms and 3 represented very severe symptoms that
patients’ social functioning was severely compromised. Total GSRS scores ranged from 0 to 45 with higher scores
representing worse gastrointestinal symptoms.*® The scale had good reliability and validity.>® The Cronbach’s o was
0.741 in this study.
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Statistical Analyses

Demographic and clinical characteristics of the participants were reported using N (%) for categorical variables
and mean + standard deviation (SD) for continuous variables. To examine the relationship between the severity of
GI symptoms and anxiety symptoms, the study participants were classified into the anxiety symptoms group and
no anxiety symptoms group according to their GAD-7 scores, and the total GSRS was transformed into a quartile
variable (total GSRS score: 0-4, 5-7, 8-10 and 11-37). Then, we conducted three multivariable linear regression
models: model 1, no covariates were adjusted; model 2, age and gender were adjusted; model 3, all the covariates
presented in Table 1 were adjusted. Pearson correlation analysis was used to examine the association of severity
of GI symptoms, illness perception, and anxiety symptoms. Finally, the mediation analysis was performed with
PROCESS v3.3 in SPSS to test the mediating effect of illness perception on the relationship between the severity
of GI symptoms and anxiety symptoms. Bias-corrected bootstrapping with 5000 iterations was implemented to
yield a percentile-based confidence interval, which does not rely on the assumption of the normal sampling
distribution.*! The indirect impact was controlled according to the value of the 95% confidence interval and when
the confidence interval did not contain 0, the intermediary effect held. All statistical analyses were performed in
SPSS, version 26.0, and P < 0.05 was considered statistically significant.

Table | Demographic and Clinical Characteristics of
the Study Population

Characteristics N=295 BIPQ Score
Age (years) 46.7+12.9 -

Gender

Men 186 (63.1) 36.70+10.92
Women 109 (36.9) 39.73x12.19
Educational level

Primary education 15 (5.1) 44.53+9.32
Secondary education 147 (49.8) 38.21+11.85
Higher education 133 (45.1) 36.63x11.06
Permanent residence

Urban 195 (66.1) 37.23£10.95
Rural 100 (33.9) 38.97+12.43
Job category

Mental work 178 (60.3) 36.75£10.92
Physical work 117 (39.7) 39.45%12.14
Monthly income (yuan)

<3000 64 (21.7) 40.03%11.17
3000-5999 120 (40.7) 38.62+11.78
6000-9999 73 (24.7) 37.29+11.30
>10,000 38 (12.9) 32.61+10.02
Marital status

Married 269 (91.2) 37.36x11.48
Unmarried 26 (8.8) 42.54+10.55
Hypertension

Yes 57 (19.3) 34.05+12.59
No 238 (80.7) 38.72+11.03
Sleep duration

<6 69 (23.4) 40.41£12.94
26 226 (76.6) 37.03+10.90

Notes: Results are presented as mean + SD for continuous variables;
frequency (N) and percent (%) for Categorical variables.
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Results

Patient Characteristics

In this study, a total of 313 questionnaires were sent out, and 295 valid questionnaires were returned ultimately, with an effective
response rate of 94.2%. For the total sample, 109 female and 186 male patients were involved, and they were definitely diagnosed
with chronic GI diseases, such as inflammatory bowel disease, IBD, chronic gastritis, peptic ulcers, enteritis polyposa, and
Helicobacter pylori infection. The mean age was 46.7 (SD:12.9), ranging from 18 to 70. The demographic and clinical
characteristics and the mean BIPQ score of the study population by covariates are summarized in Table 1.

Relationship Between Severity of Gastrointestinal Symptoms and Anxiety

According to the GAD-7 scores, 218 participants were assigned to the no-anxiety symptoms group (GAD-7 score <5), and
the remaining 77 participants were assigned to the anxiety symptoms group (GAD-7 score >5). The results of the
multivariable linear regression analysis were presented in Table 2. We found a significant positive association between
the severity of GI symptoms (measured by GSRS scores) and the risk of anxiety symptoms in all three models: model 1
(B=0.247, 95% CI: 0.012—0.031, P < 0.001); model 2 ($=0.246, 95% CI: 0.012-0.031, P < 0.001); model 3 (B=0.214, 95%
CI: 0.009-0.028, P < 0.001). As the GSRS score increased, the risk of having anxiety symptoms kept growing significantly.
For multivariable regression, the independent variable GSRS score was divided into four groups according to the quartile
methods. The trend remained significant among different GSRS score quartile groups (P for trend < 0.05 in each model).
After adjustment for all the demographic and clinical covariates presented in Table 1, compared with patients with a 04
total GSRS score, patients reporting a GSRS score of 11 or higher had a 3.3-fold risk for anxiety symptoms.

Correlation Analysis
Significant correlations of the severity of GI symptoms, illness perception, and anxiety symptoms were found in the
Pearson correlation analysis (Table 3). The severity of GI symptoms (r=0.308, P<0.01) and illness perception (1=0.317,

Table 2 Relationship Between Severity of Gl Symptoms (Measured by GSRS Score) and Anxiety Symptoms

Model | Model 2 Model 3

P/OR (95% CI) P value | B/OR (95% CI) P value | B/OR (95% CI) P value

Total GSRS score 0.247 (0.012-0.031) | <0.001 0.246 (0.012-0.031) | <0.001 0.214 (0.009-0.028) | <0.001
GSRS score categories
04 Reference Reference Reference
5-7 2.556 (1.189-5.492) | 0.016 2.528 (1.173-5.447) | 0.018 2.597 (1.152-5.851) | 0.021
8-10 2.994 (1.474-6.083) | 0.002 2.959 (1.454-6.024) | 0.003 3.182 (1.494-6.779) | 0.003
11-37 3.808(1.839-7.889) | <0.001 3.798 (1.828-7.892) | <0.001 3.348 (1.548-7.243) | 0.002
P for trend 0.001 0.003 <0.001

Notes: Model I: no covariates were adjusted; Model 2: age and gender were adjusted; Model 3: all the covariates presented in Table | were adjusted.

Table 3 Means, Standard Deviations and Pearson Correlation Coefficients of the Three

Variables
Variables Means | SD Correlation Matrix
Severity of Iliness Anxiety
Gl Symptoms | Perception | Symptoms
Severity of Gl symptoms | 7.83 5.08 -
lliness perception 37.82 11.48 | 0.321** -
Anxiety symptoms 3.01 3.54 0.308** 0.317#* -

Note: **Correlation is significant at the 0.0 level (2-tailed).
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P<0.01) were both positively associated with anxiety symptoms. Additionally, the severity of GI symptoms was also
positively associated with illness perception (r=0.321, P<0.01).

Correlation Analysis

Significant correlations of the severity of GI symptoms, illness perception, and anxiety symptoms were found in the
Pearson correlation analysis (Table 3). The severity of GI symptoms (r = 0.308, P < 0.01) and illness perception (r =
0.317, P < 0.01) were both positively associated with anxiety symptoms. Additionally, the severity of GI symptoms was
also positively associated with illness perception (r = 0.321, P<0.01).

Mediation Analysis

The results of the mediating effect of illness perception on the relationship between the severity of GI symptoms and
anxiety symptoms are shown in Table 4. The total effect (path c) of the severity of GI symptoms on anxiety symptoms
severity was 0.308 (P < 0.001, 95% CI = 0.138-0.291). The path a (standardized coefficient = 0.321, P < 0.001, 95% CI =
0.480-0.972), and path b (standardized coefficient = 0.243, P < 0.001, 95% CI = 0.040-0.110) were also significant,
indicating that illness perception was positively associated with severity of GI symptoms and anxiety symptoms. When the
effect of the severity of GI symptoms on anxiety symptoms was mediated by illness perception, the direct effect (path c’) of
it was only 0.230 and was still significant (P < 0.001). Illness perception mediated the relationship between the severity of
GI symptoms and anxiety symptoms (indirect effect value = 0.078, 95% CI = 0.029-0.087). The results suggested that
illness perception acted as a partial mediator between the severity of GI symptoms and anxiety symptoms with the
proportion of mediating effect of 25.3%. The model for the mediating effect of illness perception was illustrated in Figure 1.

Discussion
Previous studies have not yet explored the relationship between the severity of GI symptoms, illness perception, and
anxiety symptoms among chronic GI patients using the mediation model. In this cross-sectional study, we have
clarified: (1) The severity of GI symptoms was positively associated with anxiety symptoms; (2) Illness perception
partially mediated the association between the severity of GI symptoms and anxiety symptoms with the mediating
ratio of 25.3%.

Relationship Between Severity of Gastrointestinal Symptoms and Anxiety Symptoms

In this study, those who perceived more severe GI symptoms also tended to have a higher incidence of anxiety symptoms
after adjusting for demographic and clinical variables. This association was as per our expectations because many
previous studies have demonstrated that the severity of GI symptoms had a positive association with a high incidence of
psychological comorbidity.*'* In an observational study, 4217 outpatients with functional gastrointestinal disorders
completed the evaluation for their anxiety symptoms and GI symptoms, and the results showed that with an increase
in the frequency and severity of GI symptoms, the prevalence of anxiety symptoms increased in a stepwise manner.*
Similarly, a case-control study reporting the prevalence of anxiety symptoms in chronic GI disease patients relative to
healthy controls also suggested that chronic GI symptoms affected psychological behavior.” A previous study evaluated

Table 4 Results of Mediation Analysis for the Mediating Effect of lliness Perception

Paths/Effect Standardized SE T P 95% ClI
Coefficient
Severity of Gl symptoms—Anxiety symptoms | 0.230 0.040 4.028 <0.001 | 0.082-0.239
Severity of Gl symptoms-—lliness perception 0.321 0.125 5.806 <0.001 | 0.480-0.972
lliness perception—Anxiety symptoms 0.243 0.018 4.259 <0.001 | 0.040-0.110
Direct effect 0.230 0.040 4.028 <0.001 | 0.082-0.239
Indirect effect 0.078 0.015 0.029-0.087
Total effect 0.308 0.039 5.538 <0.001 | 0.138-0.291
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Severity of _ | Anxiety
Gl symptoms ¢=0.308 ~| symptoms
(P<0.001)
lliness
perception
a=0.321 b=0.243
(P<0.001) (P<0.001)
Severity of »| Anxiety
Gl symptoms ¢'=0.230 symptoms
(P<0.001)

Figure | A model for the mediating effect of lliness perception.
Notes: c path represents total effect; a*b path represents indirect effect; ¢’ path represents direct effect. All path standardized coefficients and P values are displayed in the
model.

the role of psychopathological functioning and its relationship with GI symptoms severity in 69 patients with inflam-
matory bowel disease or irritable bowel syndrome, finding that a higher level of anxiety was significantly associated with
greater disease severity.”> Furthermore, besides the severity of GI symptoms, previous studies demonstrated that the
number of GI symptoms was also significantly associated with anxiety symptoms. A study conducted in 15 primary care
clinics found a significantly increased risk for psychological disorders such as generalized anxiety disorder and panic
disorder as the number of GI symptoms increased, specifically, in comparison with patients with no GI symptoms, the
risk for anxiety in patients with one, two, and three GI symptoms increased 3.7-fold, 6.5-fold, and 7.2-fold,
respectively.** All of these studies above consistently demonstrated a significant association between GI symptoms
and anxiety symptoms, supporting our findings. However, contrary to our results, a previous study performed among 32
outpatients with clinically diagnosed irritable bowel syndrome did not find a specific correlation between the load of
disease severity and anxiety symptoms.*® The heterogeneity of studies, including study population, controlling variables,
study sample size, and the choice of scales for evaluating the severity of GI symptoms and anxiety symptoms, might lead
to different conclusions on the relationship between the severity of GI symptoms and anxiety symptoms.

Recently, the mechanisms by which GI symptoms severity correlates with anxiety symptoms have been
extensively studied, among which the major mechanism behind this bidirectional relationship was gut-brain axis
mechanism. The functional activity of the host digestive system and central nervous system is integrated by
a neurohumoral communication system, which is called the gut-brain axis.*® Serious GI symptoms are often
accompanied by disturbance of the intestinal microbiome and several studies have found that a dysbiosis of the
gut microbiota can exert an influence on the central nervous system (CNS) through the gut-brain axis.*’ In other
words, the onset of anxiety symptoms in patients with severe GI symptoms may be attributed to the activation of the
gut-brain axis.*® A large amount of evidence suggested that the communication between human intestinal micro-
organisms and the brain is a complex and bidirectional interaction, indicating that the severity of GI symptoms and
anxiety symptoms are interactional and can drive each other.*’ There are multiple possible mechanisms of gut-brain

interaction have been revealed, including the release of inflammatory signals,>

activation of the hypothalamic-
pituitary-adrenal (HPA) axis,”' excessive activation of glial cells,””> and decrease of a variety of neurotransmitters
(eg GABA, 5-HT)>** and neurotrophic factors (eg BDNF).>* In summary, bidirectional communication between the
GI tract and the brain via the brain-gut axis was one of an explanation of the association between the severity of GI

symptoms and anxiety symptoms.
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Mediating Role of lliness Perception in the Relationship Between Severity of

Gastrointestinal Symptoms and Anxiety Symptoms

In recent years, the deepening understanding of chronic GI diseases has made it possible for the early detection,
diagnosis, and treatment of the diseases, together with the application of newly developed medicine, making the life
span of patients with chronic GI diseases improved.”>>° In a continuous struggle with chronic symptoms, patients have
a general understanding and give meaning to their illness experience, formulating a relatively mature illness perception.
However, to date, there is remarkably little research focusing on the illness perceptions of patients with chronic GI
disease, and the association of severity of disease symptoms, patients’ illness perceptions, and their psychological state
has not received enough attention from physicians in primary health care. To the best of our knowledge, this is the first
report of the mediating role of illness perception in the relationship between the severity of gastrointestinal symptoms
and anxiety symptoms among patients with chronic GI disease. The results of the mediating model showed that illness
perception plays a partial mediating role between the severity of GI symptoms and anxiety symptoms.

As a result of mediating analysis, the mediating variable, illness perception, had a significant positive correlation with
the severity of GI symptoms, indicating that those who perceived more severe GI symptoms also tended to report more
negative illness perception. This result was consistent with the finding of a previous cohort study that suggested that
illness perception was significantly and strongly associated with increased disability severity in patients with chronic
inflammatory bowel disease.?” Chronic GI patients often suffered from multiple serious somatic symptoms in daily life,
such as abdominal pain, diarrhea, acid reflux, nausea, and constipation, in which case their quality of life and social
functioning can be compromised to a greater or lesser extent.’”>® Notably, the effects of the disease and its treatment can
be insidious and intrusive. The uncertainty of GI symptoms and the unpredictability of relapse times can be tricky for
patients with chronic GI disease, requiring them to adjust and cope with the transformation of health status. Therefore,
the association between the severity of GI symptoms and illness perception can be explained by the effect of
compromised life quality and social functioning on the formation of negative illness perception.

Additionally, we also found a positive association between illness perception and anxiety symptoms. Leventhal’s
common-sense model constructs a theoretical framework for the association between illness perception and health outcomes
that illness perception leads to significant individual differences in their understanding and coping strategies towards health
threat, thus guiding subsequent medical-seek behaviors, including treatment willingness and medication adherence.*>>%%° It
was worth noting that accumulating evidence has shown that illness perception was strongly related to psychological
outcomes. Overall, previous studies in some other chronic diseases, such as multiple sclerosis,®' coronary artery disease,**

and cancers®>%*

consistently indicated that an individual’s illness-related cognitive representations and beliefs are strongly
associated with anxiety symptoms, specifically, the more negative illness perception was, the higher likelihood of anxiety
symptoms. Using the Common-Sense Model (CSM), a cross-sectional study carried out among 261 patients with
inflammatory bowel disease provided a reasonable explanation for the association between illness perception and psycho-
logical disorders. It examined the psychological mediators of psychological distress, finding that positive illness perception
reduces the risk of psychological distress through increased self-efficacy and positive coping strategies.®®

As a major finding of this study, illness perception serves as a partial mediator in the relationship between the severity of
gastrointestinal symptoms and anxiety symptoms, indicating that patients’ beliefs and expectations regarding their illness
indirectly influence the effect of GI symptoms severity on anxiety symptoms. The mediating role of illness perception
suggests that illness perception, as a potentially modifiable factor, may be promising and effective in improving anxiety
symptoms among these chronic GI patients with severe GI symptoms. Based on the common-sense model, perception-
based interventions such as cognitive behavior therapy (CBT) have been thought to be a useful therapeutic interventions for
reducing psychological distress by reversing negative illness perceptions.®® A randomized controlled trial among patients
with irritable bowel syndrome (IBS) found that after a short period of cognitive behavioral therapy interventions mediated
by changes in illness-related cognitions, improvements in GI symptoms were observed.®” In another psychosocial aftercare
program, 57 patients received interventions for illness perceptions and were followed up for one year.®® Results showed that
positive changes in illness perceptions were related to an improvement in patient’s psychological well-being, providing
forceful evidence for the clinical prospect of perception-based interventions in improving the mental health of chronic GI
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patients. Of note, the Brief Illness Perception Questionnaire (BIPQ) has perfect psychometric properties and predictive
validity and has been widely applied to the research of illness perceptions in hundreds of illness types and in 26 languages
from 36 countries.’! The use of BIPQ as a brief and efficient screening instrument for those with relatively negative illness
perceptions may contribute to identifying the targeted patients who are probable to benefit from perception-based inter-
ventions by challenging their negative perceptions of the illness. Timely and accurate assessment of illness perception is
crucial to promote psychological health and well-being in patients with chronic GI diseases. Considering the reliability and
validity of BIPQ in the initial screening of illness perception, therefore, we recommend the routine clinical use of this scale
for evaluating illness perceptions in chronic GI patients.

The better understanding of illness perception and its effect in the relationship between severity of GI symptoms and
anxiety symptoms will provide a brand-new direction for clinical intervention to relieve patients’ anxiety symptoms.
Early and targeted interventions designed to reverse negative illness perception may be an effective way to improve
patients’ anxiety symptoms. For medical staff, paying more attention to patients’ illness perception and bring the routine
assessment of the patient’s illness perception into the clinical practice may be necessary. Patient education is a crucial
part in the intervention for negative illness perception. Most of negative illness perception is originated from poor
understanding of their disease and treatment, therefore, medical staff can educate patients on the basic characteristics,
course, treatment, nursing, and prognosis about their illness, and teach them appropriate coping strategies to help them
eliminate fear and confusion about illness. In this way, patients will have a clearer understanding of their illness, and will
be more likely to develop a positive perception of their illness. In a word, at the clinical level, illness perception is
expected to become a key point of psychological intervention on patients with chronic GI disease in the future.

Strengths and Limitations

The current study focused on the relationship between the severity of GI symptoms and anxiety symptoms, and examined
whether this relationship was mediated through illness perception, which has not been widely explored among chronic GI
patients in the past. The findings of this study contribute to a deeper understanding of the relationship between the
severity of GI symptoms, illness perception, and anxiety symptoms in patients suffering from chronic GI disease.
Additionally, we found that the effect of the severity of GI symptoms on anxiety symptoms was indirectly mediated via
illness perception, which laid a theoretical basis for perception-based interventions to improve mental health. Overall, our
study provided useful guidance for clinical practice to focus on the mediating effect of illness perception on the
relationship between the severity of GI symptoms and anxiety symptoms, suggesting that interventions targeting
changing negative illness perceptions have a potential benefit in relieving anxiety symptoms of patients with severe
chronic GI diseases.

This study has some limitations to be considered in the interpretation of our results. First, the cross-sectional design is
limited to determining the relationships between variables, as a result, the causality cannot be determined. To further
investigate how patients’ illness perception impacts on the relationship between the severity of GI symptoms and anxiety
symptoms over time, longitudinal follow-up studies are essential in the future. Moreover, our study was a small sample
size and single-center study, only containing 295 participants; thus, a more extensive and multi-center sample is
necessary to further test the representativeness of our findings.

Additionally, due to the lack of specific medication information about the patients, it is difficult to determine whether
these drugs have any side effects causing anxiety. Therefore, there may be some confounding effects in the analysis
process. Furthermore, the use of a single cohort for analysis is another limitation of this study. Chronic gastrointestinal
diseases are known to have distinct microbial compositions and functionalities, influenced by factors, such as genetic
background, environmental factors, dietary habits, treatment regimens, and individual characteristics. The role of
microbial communities in the gut-brain axis may vary across different diseases. Therefore, for certain specific diseases,
the findings of this study may not fully align with the real-life scenario. Moreover, due to the small sample size, it is not
sufficient to do subgroup analysis by disease type. This should be further explored in the future research. Another
potential limitation of our study that cannot be ignored is the use of the self-administered instrument for measuring the
severity of patients’ GI symptoms. Although this scale has been demonstrated to have great reliability and validity for
evaluating the severity of common gastrointestinal symptoms, patients may offer a biased assessment of their disease
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severity for various social and psychological factors, which could have led to potential reporting bias and ultimately
interfere with the interpretation of our results. The authenticity and accuracy of self-report measures are still to be
considered in comparison with the physician-based diagnosis. Therefore, future studies must combine self-reported and
physician-based GI symptoms severity to make a comprehensive assessment of the severity of GI symptoms. Moreover,
although previous studies have confirmed the reliability and validity of GSRS for the assessment of GI symptoms in
various chronic digestive diseases, such as irritable bowel syndrome, peptic ulcer disease, dyspepsia, and gastrointestinal
reflux disease, whether this questionnaire has the same weight in different chronic digestive diseases should also be taken
into account in the future studies.

Conclusion

This study provides an in-depth understanding of the relationship among severity of GI symptoms, illness perception, and
anxiety symptoms among patients with chronic GI disease, finding that the severity of GI symptoms was positively
associated with anxiety symptoms and illness perception serves as a partial mediator in this association. Study results
suggest that routine assessment of illness perceptions is necessary, especially for those who suffer from more severe GI
symptoms, and interventions targeted at changing negative illness perceptions appear to have a potential benefit in
relieving anxiety symptoms of patients with severe chronic GI diseases.
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