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INTRODUCTION

The inflammatory bowel 
diseases (IBDs), consisting of 
ulcerative colitis (UC), Crohn‘s 
disease (CD) and undetermined 
col i t i s ,  are  charac ter ized 
by chronic inflammation of 
the  gast rointest ina l  t rac t 
in  genet ica l ly  suscept ible 
i n d i v i d u a l s  e x p o s e d  t o 
environmental risk factors [1].

 Similar to other chronic 
diseases, IBDs are long-term 
m e d i c a l  c o n d i t i o n s  t h at 
influence individual’s well-
being and quality of life [2].  
The pathogenesis behind the 
development of chronic diseases 
is multifactorial, and includes 
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ABSTRACT

Background & Aims: Sense of coherence (SOC) is a theoretical concept reflecting a person‘s resources 
and orientation, which enable individuals to cope with stressors in a health-promoting manner. In several 
multifactorial chronic diseases, such as diabetes mellitus and systemic lupus erythematosus, SOC was correlated 
with disease development. It was also related with the emotional distress in patients with  inflammatory bowel 
disease (IBD).The aim of this study was to investigate the possible correlation between low SOC scores and 
the presence of IBD.
Methods: A total of 183 Crohn’s disease (CD) and 71 ulcerative colitis (UC) patients completed questionnaires 
including demographic data and the 13 items for the SOC questionnaire. The IBD patients were matched to 
124 healthy people according to age, gender, education, employment status and marital status.
Results: In the CD cohort, 96 patients were matched to the healthy cohort according to the propensity score 
value, and in the UC cohort 57 were matched. Patients with Crohns’ disease had a median SOC score of 63 
(IQR 56-71), and healthy matching controls of 62.5 (IQR 55.25- 68.75) p=0.369. Patients with ulcerative 
patients had a median SOC score of 66 (IQR 56-73) and healthy controls 62 (IQR 55-69) p=0.354.
Conclusions: In our study SOC was not related to the development of IBD. The question of whether SOC is 
associated with the development of chronic disease and particularly with IBD remains open.
 
Key words: inflammatory bowel diseases – sense of coherence – Crohn‘s disease – ulcerative colitis.

Abbreviations: CD: Crohns’ disease; IBD: inflammatory bowel disease; SLE: systemic lupus erythematous; 
SOC: sense of coherence; UC: ulcerative colitis.

genetic, environmental and emotional components. Several 
common chronic diseases, such as diabetes mellitus [3-5] and 
IBD [6, 7] have higher rates of concurrent psychopathologies. 
Furthermore, patients suffering from psychological distress are 
less adherent to recommendations for behavioral and lifestyle 
modifications and therefore are prone to more severe disease, 
with poorer control [8].

Antonovsky, a medical sociologist, in his theory about 
salutogenesis, introduced the concept of Sense of Coherence 
(SOC) [9, 10]. This concept is a theoretical construct that was 
developed to explain why some people fall ill and others do 
not, regardless of stressful events [11]. The theory focuses 
on personal resources needed to maintain health. Sense of 
coherence consists of three core elements: comprehensibility, 
manageability and meaningfulness. 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. These three components are 
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important parts of an individual’s coping strategy. The stronger 
one’ s SOC, the more likely a person is  able to adopt appropriate 
coping strategies. Therefore, SOC is considered a key tool 
in enabling a person to deal with a stressor. According to 
Antonovsky’s theory, SOC is stable and enduring and develops 
mainly during the first three decades of life [8-12].

In several multifactorial, chronic diseases, such as diabetes 
mellitus [13] and systemic lupus erythematosus (SLE) [14], SOC 
was shown to be correlated with disease development. Feritas et al. 
[15] conducted a study among patients with IBD and investigated 
the relationship between SOC, anxiety and depression. They 
found that lower SOC scores were independently associated 
with higher levels of depression and anxiety. Sense of coherence 
is strongly related to perceived health. In patients with diabetes 
mellitus [13] and SLE [14], low SOC scores were associated with 
the development of the disease. However, no similar studies have 
been conducted in IBD patients.

The literature data showed that lower SOC scores were 
correlated with emotional distress in IBD patients [15]. 
Therefore, we aimed to explore a possible association between 
a low SOC score and an individual‘s tendency to develop IBD.. 

MATERIAL AND METHODS

From November 2015 to May 2017, ambulatory patients 
at least 18 year-old, with an established diagnosis of IBD were 
invited to participate in this study. Patients were recruited 
from three university hospitals in Israel: Assaf Harofeh, Meir 
Medical Center and Shaare Zedek Medical Center. 

All patients completed questionnaires including demographic 
data and the 13-item SOC questionnaire. Healthy controls were 
recruited online, via social media advertisements. The healthy 
controls answered an anonymous electronic questionnaire that 
included demographic data and the SOC questionnaire. Only 
those who declared not using any chronic medications as well 
as not having a chronic disease were included. Healthy controls 
were matched to IBD patients according to five criteria: age, 
gender, education, employment status and marital status. The 
Ethics Committees of each hospital approved the study. All 
patients signed the informed consent.

Sense of coherence was assessed according to the 
SOC orientation to life score [16, 17]. The SOC-13 scale 
measures the degree to which an individual views the world 
as comprehensible (5 items), manageable (4 items), and 
meaningful (4 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 SOC 13 was 
validated in IBD patients [17]  

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 
standard deviation and non-normally distributed data were 
expressed as median and interquartile range. Kruskal-Wallis 
test analysis of variances (ANOVA) and Mann-Whitney test 
were used to compare continuous variables between categories. 
Categorical variables were compared using the chi-square 

or Fisher‘s exact test respectively. The  correlation between 
continuous variables was evaluated using Spearman‘s rank 
correlation coefficient test. 

Propensity score was calculated using multivariate logistic 
regression: age, gender, education, employment status and 
marital status were included in the regression. Patients in the 
CD cohort were matched to the healthy cohort according to the 
propensity score value. An absolute difference of up to 5% was 
considered as acceptable for matching. Categorical variables 
were compared between the matched participants using the 
McNemar test and continuous variables were compared using 
the Wilcoxon Signed- Ranks test or the paired sample test. 
We repeated the same steps with the UC cohort. All statistical 
tests were two tailed and p<0.05 was considered statistically 
significant.

The statistical analyses were performed using SPSS (IBM 
Corp. Released 2015. IBM SPSS Statistics for Windows, Version 
24.0. Armonk, NY: IBM Corp.).

RESULTS

Among 508 adults who completed the questionnaire, 254 were 
ambulatory patients with consecutive clinic appointments (183 
with CD and 71 with UC), whereas 124 healthy adult controls 
were contacted through social media and volunteered to answer 
the online version. In the CD cohort, 96 patients were matched to 
the healthy cohort according to the propensity score value, and in 
the UC cohort, 57 were matched. Demographic data of the two 
cohorts according to the matching are included in Tables I and 
II, respectively. Crohn’s disease patients had a median SOC score 
of 63 (IQR 56-71) and healthy matched controls had a median 
score of 62.5 (IQR 55.25- 68.75). Ulcerative colitis patients had 
a median SOC score of 66 (IQR 56-73) and healthy controls 62 
(IQR 55-69). There were no statistically significant differences 
between the groups (p=0.369 and p=0.354, respectively).

Table I. 13-item SOC median scores in patients with Crohn‘s disease 
compared with healthy controls and demographic parameters after 
matching

Variable Controls Crohn‘s 
Disease

Women n (%) 64 (66.7) 62 (64.6)

Education >12 years, n (%) 79 (83.3) 79 (83.3)

Marital Status, n (%)

Single 15 (15.6) 18 (18.8)

In a relationship 74 (77.1) 71 (74)

Past relationship 7 (7.3) 7 (7.3)

Employed, n (%) 83 (86.5) 82 (85.4)

Age median (IQR) years 36.71 
(30.55-46.01)

37.5
(32-47)

SOC score, median (IQR) 63 
(56-71)

62.5 
(55.25-68.75)

p=0.369

DISCUSSION

This study is the first to compare SOC between patients with 
IBD and healthy controls. We found that SOC in IBD patients 
is similar to SOC of the general population. 
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These results are in contrast to those documented among 
patients with several multifactorial chronic diseases [13, 14, 18-
22]. An observational study that compared SOC levels between 
patients with diabetes mellitus and healthy controls [13] found 
that the control population had 2.4 times higher odds of having 
a high SOC score as compared to patients with type 2 diabetes. 
On the other hand, reports on the correlation between SOC 
and disease control had conflicting results. Two studies [19, 
20] showed that SOC did not correlate with metabolic control 
among patients with insulin-dependent diabetes. Another 
study indicated that higher SOC scores were correlated with a 
better glycemic control in diabetes type 1 and 2 patients [21].

A study investigating the role of SOC in the development 
of SLE in women found that women with SLE had significantly 
lower SOC scores compared with healthy controls, but no 
significant correlation with disease activity was detected [14].

The current study did not investigate correlations between 
SOC score and disease severity. Intuitively, we would expect 
SOC to be related to disease severity, but the results of the 
diabetes [19] and SLE [14] studies indicate otherwise. Although 
these studies compared healthy controls to diabetic  [13] or 
SLE [14] patients, it is important to note that groups were 
not matched. In the diabetes study, there were significant 
differences in socio-demographic characteristics of age, level 
of education and employment status between the two study 
groups [13]. In the SLE study, a significant difference was found 
only regarding the employment status, and that was related to 
the physical effects of the disease [14].

According to Antonovsky‘s theory [10] of salutogenesis, 
individuals with lower SOC scores are more prone to develop 
chronic diseases. Therefore, we would expect patients with IBD 
to have lower SOC scores than healthy controls. 

Surprisingly, in contrast to the findings reported with 
other chronic diseases, we found that in IBD, SOC scores were 
similar to those of the healthy controls. This can be explained 
by meticulously matching patients and controls on five major 
parameters (age, gender, education, employment status and 
marital status, with less than 5% absolute difference between 
groups considered as acceptable for matching). Furthermore, 
although the 13-items SOC questionnaire was validated on IBD 

patients [15], this validation was recently challenged by Lerdar 
et al. [22] who claimed that for IBD, the 13 items should be 
reduced to 11 items in order to achieve better matching with 
the 29-items SOC questionnaire.

This study has some limitations. The study population 
consisted of ambulatory patients who adhere to clinic visits 
and thus may represent a population of patients who have 
better SOC, which may indicate selection bias. The data 
collection method differed between groups: patients answered 
a questionnaire during a clinic visit, while the controls 
answered an internet-based questionnaire. However, since 
the outcomes were similar in both groups, we believe that 
this methodological difference did not affect the results. In the 
study design, we insisted on strict matching, which resulted 
in a smaller study population. Thus, the statistical power of 
the study was also decreased. Furthermore, the meticulous 
matching of the two groups might bring parameters that are 
independently influenced by SOC, such as employment and 
marital status, into the equation. 

Sense of coherence was already investigated among IBD 
patients [15] and was found to influence the development 
of anxiety and depression [15] regardless of disease severity. 
On the other hand, in our recently published study [23] of 
adherence in IBD patients, multivariate analysis did not find a 
significant difference in the SOC scores between adherent and 
non-adherent patients. These results, in addition to those of 
the current study, raise several questions. The first is whether 
the salutogenesis theory applies to IBD patients. The second 
question is whether the SOC questionnaire should be revised 
for IBD patients, as claimed by Lerdar et al. [22]. 

The relation between SOC and physical health is more 
complex and seems to be weaker than the relation between 
SOC and mental health [16].

CONCLUSION

 The question of whether SOC is associated with the 
development of chronic disease and particularly with IBD 
remains open.
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