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ABSTRACT
Introduction Anxiety and depression are
common disturbances in patients with
inflammatory bowel diseases (IBD), and were
found to impact the disease course. Illness
perceptions (IPs), self-efficacy (SE) and sense of
coherence (SOC) are important psychological
functions, used by the individual to cope with
his chronic disease.
Aims to investigate the association of IP, SE and
SOC on anxiety and depression among patients
with IBD.
Patients and methods Patients filled
questionnaires including: demographic,
socioeconomic and clinical features. Depression
and anxiety were assessed using the Hospital
Anxiety and Depression Scale. IP, SE and SOC
were assessed using the Brief Illness perception
Questionnaire, IBD-SE and SOC scales.
Results The study sample consisted of 299
patients with IBD, median age 34.15, 63%
females, 70.9% had Crohn’s disease, filled the
questionnaires. In the multivariate analysis,
lower results in IP, SE and SOC were found to
be associated with significantly increase anxiety
(OR 8.35, p<0.001; OR 4.18, p=0.001; OR
4.67, p<0.001, respectively) and depression (OR
15.8, p=0.001; OR 10.99, p=0.029; OR 6.12,
p=0.014
Conclusions Anxiety and depression are
associated with IP, SE and SOC in patients with
IBD. Clinicians should be aware of this impact,
recognise their patients’ psychological abilities
to cope with the disease and improve those
abilities, when needed, in order to achieve a
better coping with the disease and to prevent
the development of anxiety and depression.

Significance of this study
What is already known on this topic

►► Anxiety and depression are common

disturbances in patients with
inflammatory bowel diseases (IBD).
►► Illness perceptions (IP), self-efficacy
(SE) and sense of coherence (SOC) are
important psychological functions, that
are used by the individual to cope with his
chronic disease.
►► IP and SOC influence anxiety and
depression in patients with IBD.

What this study adds

►► This is the first study to address the

association between psychological
aspects: IP, SOC and SE with anxiety and
depression among patients with IBD.
►► The results suggest a strong correlation
between IP, SOC and SE and the
development of emotional distress in
patients with IBD.

How might it impact on clinical
practice in the foreseeable future

►► Early evaluation of IP, SOC and IBD-SE

among patients with IBD, and adequate
interventions, might prevent the
development of anxiety and depression,
and needs further research.

INTRODUCTION
Anxiety and depression are more prevalent among patients with inflammatory
bowel diseases (IBD) than in the general
population, especially during active
disease.1–3 Patients with IBD found to have
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more psychiatric distress compared to patients with
other gastrointestinal disorders, such as irritable bowel
syndrome and colorectal cancer.4–6 There is evidence
that anxiety and depression in patients with IBD may
be associated with higher rate of disease relapse.7
The burden of chronic disease with a relapsing
unpredictable course contributes to psychological
distress in patients with IBD which interferes with
patient’s everyday life, and increases the emotional
distress.8
Disease course and severity are related to development of anxiety and depression.9 However, individual
differences including psychological adjustment to
illness and coping strategies, can influence psychological distress thus leading to worsening disease course.10
Illness perception (IP) is an individual’s mental representation of a disease.11 It is a mediator of illness symptoms and psychological distress. Studies investigating
the relationship between IP, anxiety and depression in
patients with IBD found a correlation between strong
emotional response to the illness and psychological
distress.10 12 Studies also reported that after adjusting
for disease severity, type of disease and gender, IP
still has a significant influence on anxiety and depression.10 11 However, the relationship between IP and
other psychological functions has not been fully investigated among patients with IBD.
Sense of coherence (SOC) is a theoretical construct
developed to explain why some people, regardless of
stressful events, fall ill and others do not. This concept
was introduced by Antonovsky,13 a medical sociologist. He formulated the theory of salutogenesis which
focuses on personal resources needed to maintain
health. SOC is considered to be influenced by comprehensibility, manageability and meaningfulness.14
Comprehensibility means that the individual considers
structured, environmental demands. Manageability
refers to the resources that an individual has to meet
these demands. Meaningfulness is the understanding
that these demands are worth the resources invested
to deal with them. Therefore, SOC is considered a key
tool in enabling a person to deal with a stressor. SOC
was also found to be a good predictor of psychological distress among patients with IBD. Feritas et al15
found that in patients with IBD lower SOC was independently associated with higher levels of depression
and anxiety.
Self-efficacy (SE) is the belief that an individual can
carry out a task necessary to achieve a desired outcome.
It strongly predicts health promoting behaviour in
chronically ill patients, regardless of disease severity.16
SE is considered non-
transferable from other life
domains. An individual could have high SE in some
assignments, but low SE when facing other situations.
For this reason, Keefer et al17 validated an IBD-SE scale
that is directly related to the unique self-management
requirements of the disease. Another study18 investigated the association between SE and depression in
2

patients with heart failure and reported the effects of
social support and depression on treatment adherence.
To our knowledge, no studies have explored the association of SE with anxiety and depression in patients
with IBD.
As IP, SOC and SE were found to be important
predictors of an individual’s ability to cope with
chronic disease we aimed to investigated their possible
effects on anxiety and depression among patients with
IBD.
METHODS
Participants

Between November 2015 and May 2017, adult (age
≥18), consecutive ambulatory patients with an established diagnosis of IBD were enrolled in the study.
Diagnosis of Crohn’s disease (CD) and ulcerative
colitis (UC) were previously confirmed by established
criteria based on clinical, endoscopic, histopathological and radiological findings. Patients were recruited
from three university hospital-
affiliated hospitals in
Israel: Assaf Harofeh, Meir Medical Center and Shaare
Zedek Medical Center.
All patients completed questionnaires that included
demographic data, disease parameters and psychological profile, as described below.
Demographic and disease characteristics

Demographic characteristics included age, gender, relationship status (categorised as: in a relationship, single
or past relationship), level of income (categorised as
low, medium or high), working hours per week and
religious belief (secular, orthodox or ultra orthodox).
Clinical risk factors included type and duration and
severity of disease, and number of concomitant medications for the treatment of other diseases (under 3 or
≥3).
Clinical disease severity was calculated based
on a scale modified from a study by the Groupe
d'Etudes Thérapeutiques des affections Inflammatoires Du tube Digestif19 group. The severity
score was calculated based on an average of disease
severity as reported by the physician. The score
was graded on a scale from 0–5 (0-no symptoms,
1-
mild symptoms; 2-
medium symptoms; 3-
active
disease; 4-hospitalisation in the past year; 5-surgery
in the past year or current stoma). Another component of severity was based on medical treatment,
summing up a scale varying from 0 to 5 (0-no treatment, 1–5-aminocalicylic acid (ASA) or antibiotics,
2-less than 10 mg per day dose steroids, 3-steroids
in a regular dose, 4-immunomodulatory treatment,
5-biological treatment). These scales were calculated
for each year of the last 3 years. The final score was
the average of the score from each year over the last
3 years (see online supplementary file).
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Psychological factors
Measures of psychological factors

IPs were assessed by the Brief Illness Perception Questionnaire (BIPQ).20 This 9-item questionnaire explores
the cognitive and emotional representations of
illness across eight dimensions: Consequences, Timeline, Personal Control, Treatment Control, Identity,
Concerns, Understanding and Emotional Response.
Items were assessed on 11-point Likert scale (0-not
affecting my life at all to 10-
severely affecting my
life). SE was evaluated using the IBD-
Self Efficacy
scale.1 18 21 This 29-item scale was developed by Keefer
et al,17 based on patient interviews, validated SE measures for other diseases and SE theory. The instrument
assesses the level of confidence in managing various
disease-
related tasks. Item scores range from 1 to
10 (1-not at all to 10-totally). Higher scores reflect
greater disease self-management efficacy. Items were
grouped conceptually into four subscales: managing
stress and emotions, managing medical care, managing
symptoms and disease and maintaining remission.
SOC was assessed according to the SOC orientation
to life score.22 The SOC-13 scale measures the degree
to which an individual views the world as comprehensible (five items), manageable (four items) and meaningful (four items), using a 7-point Likert scale. The
total SOC-13 score is the sum of the items, ranging
from 13 to 91, with higher scores reflecting better
SOC. The author granted permission to use this scale.
Measure of anxiety and depression

Anxiety and depression were assessed using the
Hospital Anxiety and Depression Scale (HADS).23
This is a 14-item scale assessing anxiety (seven items)
and depression (seven items) in patients with organic
pathology. A higher score corresponds to higher
severity of emotional stress. We used acut-off score of
above 10 as a marker for anxiety or depression.24 25
Statistical analysis

Categorical variables were described using frequency
and percentage. Continuous variables were evaluated
for normal distribution using histograms and Q-
Q
plots. Normally distributed, continuous variables were
described as mean and SD and non-normally distributed variables were expressed as median and inter-
quartile range. Independent sample T-test and Mann-
Whitney test were used to compare continuous variables between categories. Categorical variables were
compared using chi- square test or Fisher's exact test.
Correlation between continuous variables was evaluated using Spearman's rank correlation coefficient test.
The continuous psychological factors were divided
into two categories, using the median as the threshold
value. Multivariate analyses were performed using
logistic regression. The logistic regression included two
blocks. Age, gender, type and severity of disease were
forced into the first block. The second block included

marital status, working hours, religious belief, severity
of disease, the need to take more than three medications, level of income and duration of disease. The
variables were selected using the backward step-wise
(likelihood ratio) method. The variables in the second
block were those associated with the outcome, at the
significance level of p<0.1. Each psychological parameter was tested separately with the variables above,
in order to avoid intercorrelation. All statistical tests
were two-tailed. P<0.05 was considered statistically
significant. In the multivariate analyses, the continuous
outcomes were divided into two categories using the
median as the threshold value. The direction of the
test results was changed so the OR reflects the odds
of getting the ‘less favourable’ test result. All statistical
analyses were performed using IBM SPSS Statistics for
Windows, V.23.0 (Released 2015, IBM).
RESULTS
Patient population

From November 2015 through May 2017, we interviewed 299 consecutive patients with IBD attending
outpatient clinics in the participating hospitals. Their
median age was 34.15 (IQR 27.44–44.83) years, 110
(36.8%) were men and 189 (63.2%) women. Diagnosis
of CD was established in 212 (70.9%) patients, UC in
77 (25.8%) and Inflammatory Bowel Disease- Unclassified (IBD-U) in 10 (3.3%). The median duration of
disease was 9.76 years (IQR 5–16.01).
All participants completed the HADS score. Depression, according to the score, was documented in 28
(9.36%) patients, and anxiety was documented in 70
(23.41%). Demographic and disease characteristics
comparing patients with or without anxiety and/or
depression are listed in table 1. No significant difference was found between patients with or without
anxiety. However, we found that depression was more
prevalent among older patients (43.36 (IQR 33.02–
57.85), 33.59 (IQR 27.35–44.14), p=0.006, respectively). Depression was more common among patients
with CD compared to UC (p=0.036). Although
employment status was similar between depressed and
non-
depressed patients, depressed patients worked
fewer hours per week (22 (IQR 0–36.25) 37 (IQR
4.5–45), p=0.021).
Psychological profile

The median results of the BIPQ, IBD-SE and SOC-IBD
scores are presented in table 2. Mean SOC score was
61.5±11.34 maximum possible score 91). Median
total BIPQ score was 45 IQR 36–52.5 (maximum
possible score 80). Individual parameters of the BIPQ
scale are listed in table 2. Median SE score was 224
IQR188-251(maximum possible score 290).
In the multivariate analysis, anxious and depressed
patients had significantly more negative IP in the categories of consequences, identity, personal control and
emotional response (tables 3 and 4).
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Table 1

Demographic and disease characteristics of patients with anxiety and depression
Anxiety

Depression

Characteristic

Yes (n=70)

No (n=229)

Age median (IQR)
Gender n (%)
 Male
 Female
Employed, n (%)
Hours worked, median (IQR)
Marital status, n (%)
 Single
 In a relationship
 Past relationship
Education >12 years, n (%)
Disease duration, median (IQR)
Type, n (%)
 Crohn’s
 UC
 IBD-U
Severity, median (IQR)

37.6 (28.5–49.33)

33.6 (27.43–44.49)

22 (20)
48 (25.4)
51 (23)
31 (0–45)

88 (80)
141 (74.6)
171 (77)
36 (0–45)

14 (17.3)
47 (24.1)
7 (35)
33 (19.4)
10 (5–17.01)

67 (82.7)
148 (75.9)
13 (65)
137 (80.6)
9.13 (5–15.86)

47 (22.2)
18 (23.4)
5 (50)
6 (3.66–7.16)

165 (77.8)
59 (76.6)
5 (50)
6 (3.66–8)

P value

Yes (n=28)

0.243
0.288

43.36 (33.02–57.85)

1
0.437
0.196

0.091
0.462
0.127

0.939

No (n=271)
33.59 (27.35–44.14)

12 (10.9)
16 (8.5)
17 (7.7)
22 (0–36.25)

98 (89.1)
173 (91.5)
205 (92.3)
37 (4.5–45)

5 (6.2)
18 (9.2)
4 (20)
13 (7.6)
9.5 (4.25–22.26)

76 (93.8)
177 (90.8)
16 (80)
257 (92.4)
9.76 (5–15.43)

21 (9.9)
4 (5.2)
3 (30)
6.49 (5.41–8.08)

191 (90.1)
73 (94.8)
7 (70)
6 (3.66–8)

P value
0.006
0.484

0.13
0.021
0.157

0.306
0.469
0.036

0.228

UC, ulcerative colitis.

Furthermore, anxious patients had lower median
SOC score (OR 4.67, 95% CI 2.08 to 10.5, p<0.001)
and lower median SE score (OR 4.18, 95% CI 1.82 to
9.64, p=0.001).
Depressed patients had lower median SOC score
(OR 6.12, 95% CI 1.41 to 25.79, p=0.014) and lower
SE median score (OR 10.99, 95% CI 1.28 to 94.09,
p=0.029).

Table 2

Results of the psychological questionnaires

Characteristic
SOC IBD-orientation mean (SD)
BIPQ median (IQR)
 Consequences
 Timeline
 Personal control
 Treatment control
 Identity
 Concerns
 Understanding
 Emotional response
 BIPQ total
IBD self-efficacy median (IQR)
 Management feeling
 Management medications
 Management symptoms
 Keeping remission
 Total IBD-SE

Patients (all) n=299
61.5 (11.34)
7 (5–9)
10(9–10)
6 (4–8)
8 (6–9)
7 (4–8)
7 (5–9)
8 (6–9)
7 (3–8)
45 (36–52.5)
68 (56–78.75)
77 (70–80)
45 (33–56)
37 (29–43)
224 (188–251)

BIPQ, Brief Illness Perception Questionnaire; IBD-SE, Inflammatory Bowel
Disease-Self Efficacy scale; SOC, sense of coherence.

4

DISCUSSION
Chronic diseases accompanied by pain, functional
impairment and emotional dysfunction constitute
a challenging problem for the individual.26 Patient
harbour a complex of personality traits on which they
can draw in order to cope with challenges arising from
the disease. Only a few studies investigated psychological factors that influence coping strategies27 and their
effect on emotional stress in patients with IBD.10 12 15
This study was the first to investigate the influence of
IBD-SE on psychological distress. We found that there
is a significant correlation between lower IBD-SE and
the development of anxiety and depression. In contrast
to previous studies, we investigated the combination of
three key functions: IP SE and SOC and found that
these three functions were strongly correlated with
anxiety and depression.
The results of this study agree with those of earlier
studies that showed the strong influence of IP10 11 and
SOC15 on anxiety and depression among patients with
IBD. Specific elements from the IP that were correlated
with increased depression and anxiety included consequences, identity, personal control and emotional
response. In other words, the way a patient perceives
his disease and his ability to manage it will influence
the possibility of development of anxiety and depression. A negative perception of the current situation will
have profound implementation on the development of
anxiety and depression.
Interest in how patients with chronic illness can
manage their disease is growing.26 Although IP, SE
and SOC are inherent components of every patient’s
beliefs and resources, some researchers investigated
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Table 3

Multivariate analysis of psychological parameters influencing anxiety

Psychological factors

Adjusted* OR (95% CI)

BIPQ total
Consequences
Personal control
Treatment control
Identity
Concerns
Understanding
Emotional response
Sense of coherence
Total IBD-SE

8.44 (3.87 to 18.41)
5.69 (2.82 to 11.47)
2.34 (1.23 to 4.4)
1.34 (0.72 to 2.52)
3.32 (1.76 to 6.24)
9.1 (4.37 to 18.95)
0.69 (0.37 to 1.28)
6.99 (3.55 to 13.76)
3.99 (1.90 to 8.37)
4.01 (1.89 to 8.49)

P value
<0.001
<0.001
0.008
0.36
<0.001
<0.001
0.236
<0.001
<0.001
<0.001

Adjusted† OR (95% CI)

P value

8.35 (3.68 to 18.98)
8.44 (3.78 to 18.87)
2.48 (1.27 to 4.83)
1.32 (0.68 to 2.56)
3.64 (1.87 to 7.08)
10.86 (4.88 to 24.2)
0.67 (0.35 to 1.3)
7.19 (3.46 to 14.99)
4.67 (2.08 to 10.5)
4.18 (1.82 to 9.64)

<0.001
<0.001
0.008
0.415
<0.001
<0.001
0.238
<0.001
<0.001
0.001

*Age, gender, type and severity of disease.
†Marital status, working hours, religious belief, severity of disease, the need to take more than three medications, level of income and duration of disease.
BIPQ, Brief Illness Perception Questionnaire; IBD-SE, Inflammatory Bowe Disease-Self Efficacy scale.

intervention strategies to optimise these abilities due
to their strong connection with the development of
anxiety and depression. This will enable the development of new intervention strategies to prevent or allay
anxiety and depression.
Allgerante et al28 proposed a four-
part intervention model to improve SE. In their study, an intervention programme was successfully implemented with
arthritis patients. Marks et al26 assuming that SE-enhancing interventions can improve SE and influence
the patient’s affect, created an intervention programme
for patients with chronic diseases. They demonstrated
that the intervention led to heightened motivation,
improved function, better treatment adherence and
better clinical and social outcomes. Since our study
indicated a strong correlation between SE and patient
affect, the intervention model suggested above can
improve psychological distress among patients with
IBD.
Dorrian et al27 by using the BIPQ scale in patients
with IBD reported that disease activity and pain
play a signiﬁcant part in adjustment. Therefore, they
suggested a pain-controlling approach to improve IP
Table 4

among patients with IBD. A study that investigated
asthma29 found that IP is not influenced by disease
characteristics. In our study, we preferred to use the
more comprehensive tool of disease severity rather
than disease activity. We wanted to investigate whether
disease severity over an extended period of 3 years is
related to the influence of IP on the patient’s affect.
The results of the multivariate analysis proved that
IP influences anxiety and depression regardless of
disease severity. Therefore, intervention programmes
to improve IP might improve a patient’s affect, regardless of IBD severity.
A small randomised control trial30 in patients
with myocardial infarction (MI) showed that a three
appointments brief in-
hospital intervention was
successful in changing their perceptions of the MI. Our
study raises the importance of using this type of early
intervention method for patients with IBD, to prevent
progression to depression or anxiety in patients with
poor IP.
Feritas et al15 reported an association of SOC with
anxiety and depression, depending on disease duration, among patients with IBD. Our results reinforce

Multivariate analysis of psychological parameters influencing depression

Psychological parameters

Adjusted* OR (95% CI)

BIPQ total
Consequences
Personal control
Treatment control
Identity
Concerns
Understanding
Emotional response
Sense of coherence
Total IBD-SE

13.28 (2.86 to 61.68)
6.95 (2.1 to 23.06)
6.92 (1.93 to 24.84)
2.54 (0.86 to 7.56)
3.48 (1.32 to 9.17)
6.28 (2.03 to 19.50)
0.74 (0.29 to 1.90)
19.38 (4.3 to 87.41)
2.84 (0.93 to 8.64)
5.13 (1.34 to 19.22)

P value
0.001
0.002
0.003
0.093
0.012
0.001
0.535
<0.001
0.066
0.015

Adjusted† OR (95% CI)

P value

15.8 (2.91 to 86.05)
11.41 (2.2 to 59.25)
9.96 (2.07 to 47.97)
3.73 (0.98 to 14.19)
4.06 (1.28 to 12.84)
9.71 (2.42 to 39.02)
1.03 (0.34 to 3.15)
 NA
6.12 (1.41 to 25.79)
10.99 (1.28 to 94.09)

0.001
0.004
0.004
0.054
0.017
0.001
0.953
0.014
0.029

*Age, gender, type of disease and severity of disease.
†Age, gender, type of disease and other variables that were associated with the outcome using backward method (see Statistical methods).
BIPQ, Brief Illness Perception Questionnaire; IBD-SE, IBD-Self Efficacy scale.
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this association, but the multivariate analysis suggests
that the correlation between impaired SOC and depression and anxiety is independent of disease duration.
According to Antonovsky’s theory, SOC is stable and
enduring, indeed, except for one small study in elderly
people,31 there is still not enough data regarding useful
interventions to improve SOC.
The current study had some limitations. First, it
included only self-reported measures. So, we cannot
refute that an underlying response bias led to our
results. Second, the sample was drawn from hospital-
based outpatient clinics only; therefore, it might not
be representative of the IBD population. Furthermore,
there might be a selection bias that patients who adhere
to outpatient clinic visits, have better scores from the
beginning or suffer less from anxiety and depression. Third, both patients with Crohn’s and UC were
included and some studies have recommended caution
in applying SOC to different populations.32 33
The novelty of our study is that it is the first to
address the psychological aspects of IP, SOC and
SE as factors that influence anxiety and depression
among patients with IBD. Our results suggest a strong
correlation between IP, SOC and SE and the development of emotional distress in patients with IBD. To
improve disease management and avoid the progression of anxiety and depression, we advise evaluating
IP, SOC and IBD-SE among patients with IBD as early
as possible in the treatment process. Early interventions, such as psychotherapy and support groups, may
prevent development of anxiety and depression and
improve patients’ management of the disease. Such
interventions should be developed by a multidisciplinary team, including medical psychologists, in order
to empower patients with IBD and help them achieve
resources to cope with their disease.
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