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Abstract
Purpose How psycho-social variables affect the degree of disease activity in patients with ulcerative colitis (UC) or Crohn’s
disease (CD) is incompletely understood. Therefore, we measured and compared the impact of psycho-social variables on the
active disease state in UC and CD.
Method One hundred and twenty-two UC and 305 CD patients with active disease completed questionnaires detailing their
psychological symptoms, threatening experiences, disease-coping strategies, satisfaction with life, quality of life, and
demographics.
Results UC and CD patients were aged (mean, SD) 38.6 ± 14.0 and 45.2 ± 15.1 years, respectively. The psychological symptom
index (median, IQR) was greater in UC 1.24 (0.8) than CD 0.9 (0.8), p < 0.001. UC used more emotion-focused strategies, 24.5
(5.7) than CD, 23.0 (5.7), p < 0.03; problem-focused strategies, 16.4 (4.5) vs. 15.4 (4.2), p < 0.04; and dysfunctional strategies,
23.7 (5.7) vs. 22.0 (5.0), p < 0.01. UC activity correlated with gender, age, economic status, psychological symptoms, threatening
experiences, all coping strategies, satisfaction with life, and quality of life (p < 0.02–0.001). CD activity correlatedwith economic
status, psychological symptoms, threatening experiences, dysfunctional strategies, satisfaction with life, and quality of life
(p < 0.05–0.001). UC activity was predicted by psychological symptoms (9.1% variance), economic status (6.9%), problem-
focused strategies (4.2%), and threatening experiences (1.3%); CD activity by threatening experiences (5% variance) and
psychological symptoms (4%). In path analysis, psychological symptoms and problem-focused strategies mediated the effects
of economic status, age, and threatening experiences on UC activity. In CD, the dominant pathway was threatening experiences
impacting on psychological symptoms.
Conclusion The impact of psycho-social variables on the active disease state differs between UC and CD, thus indicating a need
for specifically tailored psychotherapies.
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Introduction

Ulcerative colitis (UC) and Crohn’s disease (CD) are the com-
mon types of chronic Inflammatory Bowel Disease, with on-
set in young adults and a fluctuating course of exacerbations
and remissions [1, 2]. Symptoms include abdominal pain, di-
arrhea, weight loss, malaise, and extra-intestinal features, like
arthralgia. There is reduced quality of life and satisfactionwith
life. There is absence from work with consequent loss of in-
come, and considerable financial outlay [3, 4].

Exacerbation of UC and CD is related to the fluctuating
course of the diseases with their immunological instability, as
well as superimposed bacterial and viral infections, smoking
habit, non-steroidal anti-inflammatory drugs, non-adherence
to therapeutic regimes, nutritional issues, and seasonality [2].
Psycho-social factors also impact considerably on the course
of UC and CD [5]. Stressful life events have significant effects
involving the neuronal, immune, and endocrine systems [6].
Stress includes threatening experiences, like death, severe ill-
ness and injury, and financial strain. Studies controlling for
mental illness showed that stressful life events had a negative
impact on physical illness [7, 8]. Life events were associated
with exacerbation of these diseases [9]. Specifically, our re-
cent study in CD demonstrated that threatening experiences
including economic difficulty predicted disease activity [10].
In UC, heightened active disease was predicted by threatening
experiences [11].

Coping with disease is a cognizant, mental adjustment with
problem-focused, emotion-focused, and dysfunctional coping
strategies [12, 13]. Problem-focused coping defines a problem
and generates solutions. Emotion-focused coping reduces
emotional distress. Dysfunctional, maladaptive coping in-
cludes denial and use of alcohol and drugs. Use of emotion-
focused coping was associated with worse psychological out-
comes [14] whereas a less consistent effect of improved psy-
chological outcomes was observed with problem-focused
coping [15]. These two review articles did not distinguish
between remittent and flaring diseases, with the exception that
one quoted report found that active UC was significantly as-
sociated with depression. UC and CD patients in Canada used
dysfunctional problem-focused coping more often than
healthy individuals; patients with active disease were more
distressed, usedmore avoidant coping strategies, and had low-
er perceived health [16]. Swedish patients demonstrated no
differences in coping use between UC and CD; however, pa-
tients with active disease reported more emotional distress and
reduced quality of life [17]. Apart from these articles, most
studies in the literature have focused on cohorts containing a
mix of patients at all stages of disease. This approach fails to
delineate specifically those individuals with disease exacerba-
tion or to determine the specific factors that contribute to
heightened disease activity. Inflammatory processes are
known to be related to unique psychological responses [18].

In this study, we focused on UC and CD patients with
active disease. We examined the postulated impact of demo-
graphic and psycho-social characteristics on disease activity in
these patients. We created models using regression analysis to
determine the amount of variance described by a series of
psycho-social variables. We used structural equation model-
ing to identify whether the activity of UC and CD is impacted
differently by psycho-social variables.

Methods

Study Design

In this cross-sectional study, we collected data of UC and CD
patients from July 2013 to June 2016. Patients were recruited
from two sources. (1) Patients were ascertained consecutively
at the out-patient Gastroenterology Departments of five par-
ticipating university-affiliated hospitals. These patients met
the ECCOdiagnostic criteria [19, 20] and completed question-
naires in paper form. (2) Patients were solicited via an adver-
tisement of the study on the websites of BThe Israel
Foundation for Crohn’s Disease and Ulcerative Colitis^ and
the BCAMONI social network.^ Those patients who chose to
participate then completed the questionnaires on-line. It was
assumed that these internet patients would have been correctly
diagnosed as UC or CD. All questionnaires were in validated
Hebrew translation. By these two methods, we have created a
database of 808 patients; those with active UC or CD as de-
fined by specific disease indices were incorporated into the
cohort for this study. Examination of electronic records of
patients recruited at the hospitals showed that < 5% had mild
psychological co-morbidities and none had psychiatric dis-
ease, and their inclusion in the cohort did not alter the outcome
of the study. Such information was not obtainable from
internet-recruited patients.

Patients filled in socio-demography, smoking habits, dis-
ease duration, medications, surgery, and hospitalizations.
Patients were asked to rate their economic status subjectively
on a Likert scale from 1 (poor) to 5 (rich). UC patients com-
pleted the Patient Simple Clinical Colitis Activity Index [21,
22] and CD patients the Patient Harvey-Bradshaw Index [23].
All patients completed five socio-psychological question-
naires: Brief Symptom Inventory (BSI) [24]; Brief COPE
Inventory (COPE) [12]; Satisfaction with Life Scale (SWLS)
[25]; Short-Form Health Survey (SF-36) [26]; and List of
Threatening Experiences Questionnaire [27].

Measures

Patient Simple Clinical Colitis Activity Index (P-SCCAI) as-
sesses current activity of UC [21, 22]. Its six questions about
bowel frequency, urgency of defecation, blood in the feces,
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well-being, and extra-intestinal manifestations in the past
week yield a disease activity score in the range 0–20, with 2
being the cut-off between inactive and active disease. Patients
with P-SCCAI ≥ 3 were entered in the study.

Patient Harvey-Bradshaw Index (P-HBI) contains four
items reflecting the previous day’s symptoms and signs of
CD [23]. The question about an abdominal mass is removed
in the P-HBI. Scores are as follows: < 5 disease remission, 5–7
mild disease, 8–16 moderate disease, and > 16 severe disease.
Patients with P-HBI ≥ 5 were entered in the study.

Brief Symptom Inventory (BSI) measures psychological
stress in the past month, with 53 questions covering depres-
sion, somatization, obsession–compulsion, interpersonal sen-
sitivity, anxiety, hostility, phobic anxiety, paranoid ideation,
and psychoticism [24]. It yields a global summary score, the
Global Severity Index (GSI), with range 0–4; a higher score
reveals more psychological distress. In normal persons, the
GSI was 0.30 ± 0.31.

List of Threatening Experiences Questionnaire (LTE)mea-
sures the amount of 12 negative life events in the last six
months [27]. The score of LTE ranges from 0 to 12, a higher
value indicating more negative life events.

Brief Cope Inventory (Brief Coping Operations Preference
Enquiry or Brief COPE) comprises 28 coping items rated on a
1–4 scale [12]. Items are summed to yield 14 coping subscales
that are further grouped into three coping strategies: emotion-
focused (comprising emotional support use, positive
reframing, humor, acceptance, religion), problem-focused (ac-
tive coping, instrumental support use, planning), and dysfunc-
tional coping (self-distraction, denial, substance use, behav-
ioral disengagement, venting, self-blame). A greater score in-
dicates more use of that strategy.

MOS 36-Item Health Survey Instrument (SF-36). This ge-
neric health-related quality of life measure of the past four
weeks comprises 36 items in eight domains [26]; it yields
the Physical Health Summary Score (physical functioning,
role-physical, bodily pain, general health) and Mental Health
Summary Score (vitality, role-emotional, social functioning,
mental health), each with range 0–100. A higher score repre-
sents a better quality of life.

Satisfaction with Life Scale (SWLS)measures one’s level of
satisfaction with life at the present moment. Its five questions
have seven possible responses. The summary score has the
range 5–35; a higher value indicating more satisfaction with
life [25].

Analysis

All data were pooled for analysis using the IBM SPSS
Statistics 22 for Windows, with the AMOS Module (IBM
Corp.: Armonk, NY) for path analysis. p values < 0.05 deter-
mined statistical significance.

In the descriptive statistics, continuous variables are
expressed as means and standard deviations for normally
distributed variables or medians and interquartile ranges
when data distribution was skewed; categorical variables
are expressed as frequencies and percentages. The socio-
demographic variables were compared between UC and
CD using Studen t ’s t t e s t and chi - square tes t s .
Psychological variables were compared using the Mann-
Whitney test. A correlation analysis was performed sepa-
rately for UC and CD with the following variables: gender,
age, family status, economic status, working, smoking,
LTE, SWLS, SF-36, GSI, and COPE. Multiple regression
analysis examined the impact of demographic and socio-
psychological variables that were significant in univariate
analyses on P-HBI and P-SCCAI separately. P-HBI and P-
SCCAI had a non-normal distribution and were normalized
for the regression using log transformations.

To understand further the relationships and interactions be-
tween the independent and dependent variables and identify
the mediators, we used the Structural Equation Modeling
(SEM) [7, 28, 29]. Variables correlating significantly with
the disease activity indices (P-SCCAI for UC, P-HBI for
CD) were included in the SEM analysis. We first created a
model with both diseases together to define the mediators. In a
second model, the diseases were separated. A general model
was drawn by placing demographic variables as predictors.
Modifications were derived by adding pathways based on
AMOSmodification indices. In an iterative process, we added
pathways that improved the model fit and removed variables
that did not add significantly to the model fit. All models were
estimated using the maximum likelihood estimation method.
Since the quality of fit of SEM models is affected by sample
size, multiple model fit indicators were assessed, including χ2,
the ratio of the χ2 to degrees of freedom (χ2/df), the compar-
ative fit index (CFI), p value, a root mean square error of
approximation (RMSEA), and the standardized root mean
square residual (SRMR). Since the critical value of each χ2

degree of freedom is 3.8, all values that showed less than this
value for each degree of freedom were considered non-
significant and therefore did not deviate from the saturated
model. Values close to 0.95 for the CFI, close to 0.06 for the
RMSEA, and close to 0.08 for the SRMR indicate a good fit of
the data to the model. In the final model, economic status,
LTE, and age were the independent variables, while GSI and
problem-focused coping strategy were the mediators. A
single-disease activity index, derived by standardizing P-
SCCAI and P-HBI, was the dependent variable. Combining
these two disease activity indices into a single dependent var-
iable was based on their similar distribution characteristics as
kurtosis (P-HBI 1.89, P-SCCAI 1.83) and skewness (P-HBI
1.48, P-SCCAI 1.29). Since SEM analysis is based on corre-
lation matrices, standardization does not affect the relations
between variables.
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Results

Demographic, Medical, and Psycho-Social
Characteristics

The cohort (Table 1) comprised 122 UC (50% recruited from
hospitals) and 305 CD patients (52.5% from the hospitals)
with mean ages 38.6 ± 14.0 and 45.2 ± 15.1 years, respective-
ly (p < 0.001). Gender and education were similar in UC and
CD, but there were relatively more Israel-born participants in
CD (p < 0.04) and relatively fewer current smokers
(p < 0.001). The majority of patients was working and of av-
erage self-declared economic status. Most patients were
Jewish and secular or traditional in religious practice.

The medical and psycho-social data are shown in Table 2.
Mean disease activity scores were 5 points higher than the de-
fined upper score of remission in each disease. Disease duration
was similar in both diseases. As expected, CD patients used
more immunomodulatory, corticosteroid, and biologic therapies
than UC patients and had undergone more surgical procedures.
The arithmetically higher GSI median score in UC (1.24 ± 0.78)
was suggestive of a greater degree of psychological distress than
in CD (0.94 ± 0.78). UC patients reported more threatening ex-
periences (median 2.0) than CD patients (median 1.5). UC pa-
tients made > 6% more use of all three coping strategies com-
paredwith CDpatients (p < 0.05). The scores of satisfactionwith
life and SF-36 physical and mental quality of life were similar in
both diseases. Only 4% of the hospital-recruited patients had

Table 1 Comparison of the
characteristics of the patients with
active ulcerative colitis and
Crohn’s disease

Variables Ulcerative colitis (n = 122) Crohn’s disease (n = 305) p

Site of recruitment

Hospitals 61 (50%) 160 (52.5%)

Internet 61 (50%) 145 (47.5%) 0.646

Age, years 38.60 ± 13.95 45.19 ± 15.07 0.000

Gender

Female 64 (64.00%) 167 (60.07%) 0.490
Male 36 (36.00%) 111 (39.93%)

Family status

Couple 83 (69.75%) 163 (55.82%) 0.009
Single 36 (30.25%) 129 (44.18%)

Education, years 14.0 (5.0; 30.0) (12.0; 16.0) 14.0 (0.0; 23.0) (12.0; 17.0) 0.482

Number of children 2.0 (0.0; 9.0) (0.0; 3.0) 2.0 (0.0; 7.0) (1.0; 3.0) 0.010

Religion

Christian 0 (0.00%) 2 (0.66%) 0.389
Jewish 115 (95.04%) 291 (96.04%)

Muslim 6 (4.96%) 8 (2.64%)

Other 0 (0.00%) 2 (0.66%)

Religiosity

Religious 14 (11.57%) 31 (10.23%) 0.633
Secular 70 (57.85%) 172 (56.77%)

Traditional 31 (25.62%) 74 (24.42%)

Ultra-Orthodox 6 (4.96%) 26 (8.58%)

Birth-place

Americas 2 (1.64%) 7 (2.30%) 0.032
Asia 4 (3.28%) 2 (0.66%)

Africa 8 (6.56%) 15 (4.92%)

Europe 15 (12.30%) 18 (5.90%)

Israel 90 (73.77%) 260 (85.25%)

Smoking habit

Non-smoker 66 (54.10%) 224 (73.44%) 0.001
Smoker 45 (36.88%) 69 (23.55%)

Economic status 3.0 (1.0; 5.0) (2.0; 3.0) 3.0 (1.0; 5.0) (3.0; 3.0) 0.133

Work status

Not working 38 (37.25%) 114 (39.45%) 0.696
Working 64 (62.75%) 175 (60.55%)

Mean ± SD, or median (range) (IQR), or value (%)
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minor psychiatric co-morbidities and treatments, but no such
data were obtainable from the internet patients.

Sub-Group Analysis: Differences by Site of Patient
Recruitment

The demographic, medical, and psycho-social parameters of the
cohort (as detailed in Tables 1 and 2) were analyzed separately
for hospital-recruited and internet-recruited patients. In UC, pa-
tients recruited from the hospitalswere found to differ from those
recruited by the internet in terms of the following: mean age,
48.6 ± 15.2 versus 41.7 ± 14.2 years, respectively (p < 0.02); ed-
ucation, 13.1 ± 3.7 versus 15.3 ± 2.7 years, respectively
(p < 0.001); and rate of current smoking, 58.9% versus 21.8%
(p < 0.001). Furthermore, the surgical rate was 14.8% in hospital
UC patients versus 0 in internet patients (p = 0.002).With regard
to CD, hospital-recruited patients used less problem-focused
coping strategies than internet recruits, 15.67 ± 4.52 versus
17.21 ± 4.23, respectively (p < 0.001). All other demographic,
medical, and psycho-social parameters were similar in hospital
and internet patients for each disease, including the disease ac-
tivity mean scores of each disease. Therefore, the remainder of
the analysis was performed for UC and CD without regard to
source of recruitment.

Correlation and Regression Analysis

The P-SCCAI score was correlated significantly with gender,
age, economic status, threatening experiences, satisfaction
with life, quality of life, the three coping strategies, and the
GSI distress score (Table 3). Active UC was thus associated
with female gender, younger age, poorer economic status,
more threatening experiences, less satisfaction with life and
less quality of life, more psychological distress, and greater
use of all three coping strategies. In Table 4, it is shown that
active CD, as depicted by the P-HBI values, was correlated
with increasing age, non-working, smoking, and a higher rate
of negative life events, lower economic status, lower SWLS,
lower physical and mental quality of life, and higher use of
dysfunctional coping strategy.

Themultiple linear regressionmodel for log transformed P-
SCCAI and P-HBI is shown in Table 5. The P-SCCAI score in
UC was predicted by economic status, GSI stress measure,
and problem-focused coping strategy. This model explained
30.2% of the variance in the dependent variable P-SCCAI. In
CD, the P-HBI was predicted by older age and GSI stress; this
model explained 17.4% of the variance in the dependent var-
iable P-HBI. Of note, economic status and coping strategies
were not significant predictors in the P-HBI model.

Table 2 Medical and psycho-
social parameters of the cohort Variables Ulcerative colitis Crohn’s disease pa

P-SCCAI

Hospitals 6.41 ± 3.49

Internet 7.13 ± 3.69 0.202

P-HBI

Hospitals 9.34 ± 4.70 0.814

Internet 9.60 ± 5.18

Disease duration (years) 8.0 (0.0; 24.0) (3.0; 14.0) 9.0 (0.0; 24.0) (4.0; 16.0) 0.291

Surgery for UC or CD 9 (7.38%) 106 (34.75%) < 0.001

Hospitalization, past year 37 (33.64%) 100 (32.79%) 0.871

5-Aminosalicylic acid 86 (70.49%) 94 (30.82%) < 0.001

Immunomodulators 18 (14.75%) 143 (46.89%) < 0.001

Corticosteroids 25 (20.49%) 153 (50.16%) < 0.001

Biologic agents 22 (18.03%) 85 (27.87%) 0.034

List of threatening experiences 2.0 (0.0; 12.0) (1.0; 4.0) 1.5 (0.0; 8.0) (0.0; 3.0) 0.212

SWLS: SatisfactionWith Life Scale 20.12 ± 7.98 21.00 ± 7.86 0.320

SF-36 physical health 37.8 (10.3; 57.8) (29.2; 44.6) 38.5 (20.6; 64.4) (32.4; 46.1) 0.140

SF-36 mental health 37.8 (9.7; 64.2) (30.0; 45.6) 33.0 (14.3; 67.9) (26.6; 44.9) 0.132

COPE: emotion-focused strategies 24.49 ± 5.68 23.04 ± 5.74 0.021

COPE: problem-focused strategies 16.40 ± 4.45 15.42 ± 4.16 0.033

COPE: dysfunctional strategies 23.65 ± 5.68 21.97 ± 5.04 0.010

GSI: Global Severity Index 1.24 ± 0.78 0.94 ± 0.78 0.000

Mean ± SD, or median (range) (IQR), or value (%)
aMann-Whitney test
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Table 3 Correlations between P-
SCCAI and (a) categorical or (b)
continuous variables in active ul-
cerative colitis

a.

Variables Median (min; max) (IQR) pa

Gender Female 4.5 (0.0; 14.0) (2.0; 6.0) 0.028
Male 3.0 (0.0; 18.0) (1.0; 6.0)

Marriage status Couple 0.0 (0.0; 5.0) (0.0; 3.3) 4.0 0.827
Single 3.0 (0.0; 18.0) (1.0; 6.0)

Working No 4.0 (0.0; 13.0) (0.0; 8.0) 5.0 0.639
Yes 3.0 (0.0; 13.0) (1.0; 6.0)

Smoking No 1.0 (0.0; 10.0) (0.0; 6.0) 0.072
Yes 3.0 (0.0; 18.0) (1.0; 6.0)

Mann-Whitney testa

b.

Variables Correlation coefficienta p

Age − 0.161 0.014

Economic status − 0.289 0.000

List of threatening experiences 0.271 0.000

SWLS: satisfaction with life − 0.335 0.000

SF-36 physical health − 0.534 0.000

SF-36 mental health − 0.552 0.000

GSI: Global Severity Index 0.409 0.000

COPE: emotion-focused strategies 0.187 0.005

COPE: problem-focused strategies 0.267 0.000

COPE: dysfunctional strategies 0.393 0.000

a Spearman’s rank correlation

Table 4 Results of correlations
between P-HBI and (a) categori-
cal or (b) continuous variables in
active Crohn’s disease

a.

Variables Median (min; max) (IQR) pa

Gender Female 2.0 (0.0; 19.0) (0.0; 6.0) 0.062
Male 4.0 (0.0; 28.0) (1.0; 7.0)

Marriage status Couple 1.0 (0.0; 12.0) (0.0; 4.3) 0.300
Single 4.0 (0.0; 31.0) (1.0; 7.0)

Working No 0.0 (0.0; 25.0) (0.0; 6.0) 0.012
Yes 5.0 (0.0; 35.0) (1.0; 8.0)

Smoking No 1.0 (0.0; 15.0) (0.0; 4.0) 0.044
Yes 4.0 (0.0; 35.0) (1.0; 7.0)

Mann-Whitney testa

b.

Variables Correlation coefficienta p

Age 0.099 0.009

Economic status − 0.206 0.000

List of threatening experiences 0.159 0.000

SWLS: satisfaction with life − 0.224 0.000

SF-36 physical health − 0.483 0.000

SF-36 mental health − 0.349 0.000

GSI: Global Severity Index 0.345 0.000

COPE: emotion-focused strategies 0.054 0.151

COPE: problem-focused strategies 0.044 0.244

COPE: dysfunctional strategies 0.221 0.000

a Spearman’s rank correlation
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Path Analysis

A general model incorporating 378 patients with UC and CD
was drawn (Fig. 1). This model incorporated the variables
LTE, GSI, coping strategies, and the respective disease

activity indices (P-SCCAI for UC and P-HBI for CD, com-
bined into a single dependent variable) gave a good fit (χ2 =
12.42, DF = 6, p = 0.053, χ2/df = 2.07, CFI = 0.973, NFI =
0.951, RMSEA = 0.053, SRMR = 0.0332). Beta coefficient
values in bold are significant at p < 0.05. In the general model,
GSI mediated the impact of economic status, age, and threat-
ening experiences on disease activity. GSI had a strong direct
link to the disease activity index. Problem-focused copingwas
impacted by age.

A split model for UC and CD yielded a better fit. Similar
beta coefficient values in the split model were then
constrained, further increasing the model fit (χ2 = 22.336,
DF = 13, p = 0.05, χ2/df = 1.718, CFI = 0.961, NFI = 0.918,
RMSEA = 0.044, SRMR = 0.0339). By constraining any of
the five paths marked in bold type (Fig. 2), a reduced model
fit was achieved. So, the five direct paths, economic status to
GSI, threatening experiences to GSI, age to GSI and to disease
index, and finally GSI to the disease activity index were left
unconstrained, indicating significantly different beta values in
UC and CD patients. Thus, we could show that the paths in
UC and CDwere different, with the impact of economic status
on GSI, GSI on problem-focused coping, and GSI on the
disease activity index being more prominent in UC than CD.
In CD, the dominant pathway was threatening experiences on
GSI, with age impacting directly on disease activity as well.

Discussion

We have shown that active UC and CD were associated with
more threatening experiences, less satisfaction with life, re-
duced physical and mental quality of life, and greater psycho-
logical distress, as well as poorer economic status. UC patients

Table 5 Results of multiple linear
regression analysis for log-
transformed P-SCCAI in patients
with active ulcerative colitis and
log-transformed P-HBI in patients
with active Crohn’s disease

Variables Ulcerative colitis Crohn’s disease

P-SCCAI P-HBI

Standardized regression
coefficient

p Standardized regression
coefficient

p

Age − 0.094 0.137 0.131 0.001

Economic status − 0.151 0.033 − 0.046 0.262

List of threatening
experiences

0.007 0.916 0.041 0.341

GSI: Global Severity Index 0.361 0.000 0.352 0.000

COPE: emotion-focused
Strategies

− 0.084 0.351 0.043 0.360

COPE: problem-focused
Strategies

0.214 0.024 − 0.017 0.717

COPE: dysfunctional
strategies

0.106 0.155 0.049 0.316

Adjusted R2; model
significance

0.302; < 0.001 0.174; < 0.001

Fig. 1 General path analysis model for predicting disease activity index
in the whole cohort of ulcerative colitis and Crohn’s disease patients.
Significant paths are shown in bold type. ES, economic status; GSI,
global severity index; LTE, list of threatening experiences
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reported a worse status for some psycho-social measures, and
this likely reflects the observation that UC patients with seri-
ous flares are often acutely sicker than CD patients with
exacerbation.

Our findings corroborate previous results showing that UC
and CD are impacted by deteriorating mental health and re-
duced psychological resources [6, 7, 10, 11]. Recent findings
showed that UC patients in the active disease state had higher
levels of interleukin [IL]-1β, IL-6, IL-13, IL-10, and IL-8 and
higher levels of anxiety, depression, and perceived distress
than patients who were in remission [30].

Regarding coping, UC patients made greater use of all
three coping strategies than CD patients, explained perhaps
by their higher number of threatening experiences. Others
have demonstrated that threatening experiences are related to
a deterioration of mental health in chronic illnesses [6, 31].We
noted a greater use of emotion-focused and dysfunctional cop-
ing in UC. Emotion-focused and dysfunctional coping are
maladaptive unhealthy behaviors that impact negatively on
patients’ psychological well-being [14, 15]. In UC and CD,
the positive mental resource of problem-focused coping was
used less than the other forms of coping. A recent review
failed to show a consistently improved impact of problem-
focused coping on the mental health of UC and CD patients
[15]. It was suggested that the use of flexible coping strategies
might be the best adaptive coping as a way to improve the
individual’s psychological health [32]. The role of coping in
UC and CD requires further elucidation.

In the whole-cohort SEM analysis, we demonstrated the
complex relationships between economic status, threatening
experiences, distress, and problem-focused coping on disease
activity. Economic status, threatening experiences, and age
have a large impact on psychological distress (GSI measure),
which has no impact on problem-focused coping. The split

SEM model informed the significant differences between
UC and CD in the active disease state. The effect of economic
status on psychological distress was greater in active UC than
CD. The effect of life events was significant in CD but not
UC. Psychological distress impacted the disease activity in
both diseases, but the effect was greater in UC. Following
Taylor’s conceptualization [6], our path analysis showed that
psychological distress mediated the links between economic
status, threatening experiences, and age to problem-focused
coping strategy. Yet, our findings did not show a significant
mediating effect of problem-focused coping on the link be-
tween psychological distress and disease severity for UC or
CD. A possible explanation for this is that current coping
scales have inherent defects [15]. These scales do not monitor
the attitudes and beliefs of patients and have no temporal
framework. Future studies need to implement a more detailed
form of coping conceptualization, relying possibly on health
belief models to predict patients’ coping behavior. Despite the
foregoing, it is appreciated that in a cross-sectional study
based on correlation data, it cannot be said with certainty that
psychological distress leads to greater disease morbidity, since
it could equally be true that the greater burden of active dis-
ease would impact the patient’s psychological condition, and
the entire scenario could in fact be bidirectional.

Strengths and Limitations

The current study has strengths related to the use of a com-
munity-based, countrywide cohort with equal numbers of pa-
tients recruited in out-patient hospital departments and via the
internet. The cohort was representative of typical patients with
flares who can be managed at community medical facilities or
out-patient clinics. By incorporating about an equal number of

Fig. 2 Split model path analysis
for predicting the disease activity
index in ulcerative colitis and
Crohn’s disease patients. Paths
shown in bold type indicate
significant differences between
the two diseases. ES, economic
status; GSI, global severity index;
LTE, list of threatening
experiences
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patients responding to the internet call, we were able to double
the size of the cohort. While internet responders are often
found to be sicker than hospital-based recruits, this was actu-
ally not the case in our cohort, as indicated by similar disease
activity scores (P-SCCAI or P-HBI) in both recruitment frac-
tions. Thus, we were able to study a very wide spectrum of
patients without introducing bias arising from site of recruit-
ment. The use of advanced statistical methods of handling
skewed data is a further strength of the study, as is the separate
analysis performed for each disease.We are aware of course of
the limitations of the study. We could not confirm the diagno-
sis in internet-recruited patients, nor exclude psychiatric co-
morbidities in this group. Furthermore, specific information
about the extent of disease, as in the Montreal classification of
UC and CD which uses the results of radiology and colonos-
copy to define disease location, was not available to us.
However, this study focused on activity of disease, as given
by the self-reported P-SCCAI and P-HBI scores, which has
become an acceptable surrogate for physician-classified dis-
ease activity. Disease activity is not necessarily related to an-
atomical extent of disease. Future studies should address these
limitations and incorporate a longitudinal design. Our assess-
ment of economic status was based on a self-report measure.
This method has been used by others [33] and can be regarded
as reliable as those methods based on declaration of actual
income, since the latter too are subjective responses. We real-
ize that the transferability of our results to other populations
and countries may be limited, given differences between eth-
nic groups and medical facilities; nonetheless, our findings do
provide a model for similar research in diverse patient cohorts.

Implications for Practice

In conclusion, we have uncovered important psychological
contrasts between patients with active UC or CD. Thus, in
UC patients, the economic status is linked with disease activ-
ity, whereas in CD, age plays an important role. The effect of
psychological distress is more prominent in UC where it im-
pacts problem-focused disease coping. Psychotherapy thus
needs to take into account the differences between UC and
CD shown here and offer appropriate social and psychological
counseling to patients.
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