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Abstract: Background/Objectives: Crohn's disease is a chronic and debilitating intestinal disorder
that alternates between remission and active flare-ups, often leading to hospitalization. Social
support is known to enhance adaptation to the disease and modulate stress perception in patients,
while stress may exacerbate symptoms. The aim of this study was to examine the roles of perceived
stress and social support in Crohn's disease and their impact on the frequency of flare-ups. Methods:
A cross-sectional observational study was conducted, assessing stress and social support in a cohort
of 91 patients with Crohn's disease during flare-up and remission phases. The Perceived Stress Scale
(PSS-14) and a Social Support Questionnaire were utilized for evaluation. We examined the
relationship between stress and social support in Crohn's disease. The interaction between the
variables studied was also studied, considering the stage of the disease. Finally, we realized analysis
of the influence of these two variables on the development of flares in Crohn's disease. Results: The
study revealed that patients experience higher stress levels during flare-ups and that these levels
are amplified by a lack of social support. A significant relationship was identified between the levels
of social support and the occurrence of flare-ups, indicating that better social support is associated
with fewer flare-ups.. Conclusions: Patients with Crohn's disease in the flare-up phase are subject
to considerable stress. Deficit in social support is linked to an increase in stress levels. The interplay
of social support and stress plays a critical role in the development of flare-ups.
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1. Introduction
1.1. Crohn's Disease

Crohn's disease is an inflammatory bowel disease of unknown origin that can affect any section
of the gastrointestinal tract, from the mouth to the anus [1,2]. Determining the exact incidence of new
cases each year is challenging due to inconsistencies in reporting and variations in diagnostic criteria.
Nevertheless, it is recognized as a condition with a rising incidence, especially in Western countries
[3]. The symptoms commonly include abdominal pain, diarrhea, fatigue, weight loss, and in more
severe cases, the occurrence of fissures, abscesses, or fistulas that may require surgical intervention.
Additionally, surgery might be necessary to excise nonfunctional segments of the bowel. The
disease's clinical course is often punctuated by episodes of remission and exacerbations, which
significantly affect the patient's overall well-being. The progression of the disease is marked by flare-
ups, with a relapse risk estimated to be between 30% and 60% per year [4]. Identified as an
autoimmune disorder, the immune system in Crohn's disease mistakenly attacks the body's own
tissues as if they were foreign antigens. It is a chronic, progressive, relapsing, and highly debilitating
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disease, and the primary treatment goal is to manage the signs and symptoms [5]. While the etiology
of Crohn's disease is not fully understood, it is hypothesized by healthcare professionals that stress
levels and the presence or absence of social support can influence the likelihood of relapse in
individuals with this condition.

1.2. Stress

Psychological stress arises from the interaction between an individual and their environment,
which is perceived as threatening or surpassing their resources, potentially compromising well-being
[6]. Stress, therefore, is not inherent to the individual or the environment, but rather is a product of
the unique interaction between them. It is also a response to the demands placed upon an individual,
which may be incompatible with their normal adaptation to the environment, potentially impacting
both physical and psychological health [7]. This view of stress corresponds with contemporary
understandings of disease, where illness is not solely the result of an external agent but also involves
the organism's vulnerability.

Stress has been extensively researched and is associated with the emergence and progression of
various diseases [8,9], exerting a detrimental effect on several pathologies [10,11]. Specifically
concerning Crohn's disease, studies have indicated that stress affects the disease course, treatment
response, and exacerbation, including the onset of flare-ups. A study from 2011 [12] highlighted that
stress impacts the brain-gut axis, precipitating the release of neurotransmitters and pro-inflammatory
cytokines, leading to alterations in gastrointestinal motility and adverse effects on the intestinal
mucosa and microbiota. Similarly, research by De Punder and Pruimboom in 2015 [13] confirmed
that stress not only exacerbates the disease but also causes inflammation of the intestinal mucosa,
increasing permeability and enabling the entry of foreign substances. This effect of stress on the
intestinal barrier has been corroborated by a review of various studies conducted in 2019 [14].

In the same vein, research led by Shaler et al. [15] demonstrated that psychological stress
contributes to the exacerbation of Crohn's disease by inducing changes in the gut microbiota, which
may play a role in its pathogenic process, influencing protective immunity.

Furthermore, the role of social support has been identified as a significant factor in the context
of stress. Professional experience suggests that social support is crucial not only for its direct impact
but also for its indirect influence on stress levels, which, in turn, affect the stress relationship in the
exacerbation of Crohn's disease.

1.3. Social Support

Social support is recognized as a pivotal psychosocial factor that influences the perception and
development of coping mechanisms, facilitating adaptation to various circumstances [16,17]. It also
serves as a mitigating element in the stress associated with illness [18,19]. Social support encompasses
the gamut of emotional, informational, and material aid that one receives from personal informal
networks or broader group associations. This includes the actual support transactions, the
individual's perception of these transactions, and their satisfaction with the assistance provided [18].

The seminal research on the psychological benefits of social support in the context of illness was
conducted by Cassel [20]. Another early contributor to this field, Cobb [21], posited that the
advantages of social support stem from the affirmation it provides individuals that they are cared for
and valued within their social networks.

The fundamental concept is that social support bolsters an individual's sense of being cherished
and valued, fostering a robust identity as part of a community. The beneficial impacts of social
support have been underscored in numerous studies [22-24]. It includes all forms of environmental
resources that encourage social connections, individual adaptation, and overall well-being within the
context of community life. Therefore, social support refers to the array of emotional, material,
informational, or companionship resources that a person perceives or receives from various members
of their social network [25].
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1.4. Social Support and Stress: Hobfoll’s Model

In Hobfoll's model, stress is defined as a response to the environment in which there is a
perceived threat of loss of resources, or where there is an investment of resources without any gain
[26]. Thus, individuals interact with their environment to improve their situation or prevent it from
deteriorating, and such actions precede the emergence of stressors. In this model, the essence of
coping is rooted in the investment of resources, as this leads to the acquisition of new resources,
which are then utilized in the coping process.

Moreover, the model considers a series of strategies through which social support resources
strengthen resistance to stress, both preemptively (preventive or primary) and after an individual has
been exposed to it (palliative or secondary). Social support provides a sense of connectedness and
mitigates the perception of loneliness, prevents individuals from experiencing the loss of additional
resources, and can directly forestall resource loss by averting stress. Once stress is perceived, social
support can directly or indirectly replenish lost resources, and it can also promote a more effective
use of available resources by a stressed individual, as well as foster the creation of new ones. In
essence, each stressful situation is multidimensional and, as such, can lead to varied needs for social
support. The protective role of social support against stress has been corroborated by several studies
[27,28]. A 2022 study among individuals with alcoholism [29] demonstrated that low levels of social
support contribute to the activation of the reward axis (ventral medial prefrontal cortex and ventral
striatum) during alcohol exposure, while high levels of social support do not trigger such activation.
Furthermore, those with scant social support exhibit greater activation of the stress circuit (ventral
medial prefrontal cortex, dorsal striatum, and periaqueductal gray), which is not observed in
individuals with ample social support. These findings affirm that social support significantly
modulates the stress response. Therefore, high levels of social support diminish both the neural and
subjective stress responses, whereas low levels of social support intensify alcohol craving and the
neural stress response.

Regarding Crohn's disease, specific studies focusing on social support are lacking. Research on
other digestive disorders and inflammatory bowel disease at large exists. For instance, Lee and
colleagues [30] discovered that patients with functional dyspepsia perceived less social support
compared to healthy individuals. In the context of inflammatory bowel disease, Sewitch et al. [31]
found that the interplay between stress and disease activity was inversely proportional to the
satisfaction with perceived social support.

In conclusion, stress and social support are significant factors to consider in the context of
disease. There is a dearth of research on these two variables and their impact on the onset of flare-
ups in Crohn's disease. Hence, investigating the relationship between stress, social support, and their
influence on the occurrence of flare-ups in Crohn's disease is imperative.

This study aimed to examine the roles of perceived stress and social support in Crohn's disease
and their influence on the development of flare-ups, based on the hypothesis that stress impacts the
occurrence of Crohn's disease flare-ups, and that social support is implicated in this relationship.

2. Materials and Methods
2.1. Design

A cross-sectional observational study was carried out, employing validated scales to assess the
impact of both stress and social support on Crohn's disease.

2.2. Participants

The study was conducted at the Digestive Unit of Gregorio Marafion University Hospital,
focusing on patients diagnosed with a flare-up of Crohn's disease, and at the Madrid Association for
Crohn's Disease and Ulcerative Colitis. The inpatient group experiencing flare-ups were admitted to
the hospital presenting symptoms such as cachexia, fever, vomiting, and, in some cases, pseudo-
obstruction of the bowel. These patients had an established diagnosis of Crohn's disease and were on
daily pharmacological and dietary regimens.
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The outpatient group, associated with the Madrid Association for Crohn's Disease and
Ulcerative Colitis, consisted of individuals in the remission phase of Crohn's disease. They were
asymptomatic during the study and were not receiving prednisone treatment. These individuals
reported a good quality of life, with no abdominal pain and passing 0 to 2 formed stools per day
without rectal bleeding.

For inclusion in the study, patients were required to have a confirmed diagnosis of Crohn's
disease by a gastroenterologist. Exclusion criteria encompassed those who met the inclusion
requirements but had other organic diseases such as heart disease, peptic ulcers, chronic headaches,
respiratory diseases, etc., or psychological or mental illnesses diagnosed by a psychologist or
psychiatrist.

2.3. Procedure

In all cases, the study was presented to the participants in person, and instructions were given
on the criteria for participation in the study. The questionnaires were given to those who showed
interest in participating in the study, after checking that they had understood everything correctly.

In all cases participation was voluntary and disinterested. All signed the informed consent form.
The study was approved by the Ethics Committee of the Faculty of Psychology, Complutense
University of Madrid (ref. 2018/19-022). The sample was collected between July 2019 and February
2020.

2.4. Instruments

Three questionnaires were utilized in this research: a socio-demographic questionnaire, the
Perceived Stress Scale (PSS-14) and a Social Support Questionnaire.

2.4.1. Perceived Stress Scale (PSS-14)

The adapted version of the Perceived Stress Scale (PSS-14) [32], originally developed by Cohen,
Kamarck, and Mermelstein, was employed in this study. The adaptation was conducted by Carrobles
[33]. The PSS-14 assesses the extent to which life situations are perceived as stressful.

2.4.2. Social Support Questionnaire

The Perceived Social Support Questionnaire, developed by Diaz-Veiga [34], was used to
measure social support. This scale evaluates the level of satisfaction with the social, emotional,
material and informational support received from family, friends, other people and health
professionals.

2.5. Statistical Analysis

The socio-demographic questionnaire variables were analyzed using percentages and measures
of central tendency, including mean and standard deviation.

To examine the relationship between stress and social support in Crohn's disease, patients were
divided into groups with high and low social support based on the level of stress they reported. The
median was employed as the measure of central tendency to avoid bias. This analysis also utilized
mean and standard deviation.

To further explore the relationship between stress and social support, a specific analysis was
conducted to determine how these two variables interacted, considering the participants' disease
status (flare-up or remission phase). Pearson's linear correlation coefficient was applied in this
analysis.

A more in-depth examination of the relationship between the stress and social support variables
and their impact on the occurrence of flare-ups was achieved through binary logistic regression
analysis, distinguishing between groups with high and low social support. This assessed the effect of
stress on predicting flare-ups, factoring in the level of social support (low or high).



Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 3 April 2024 d0i:10.20944/preprints202404.0314.v1

The global accuracy of the test was gauged using the area under the receiver operating
characteristic (AUROC) curve.

The Statistical Package for the Social Sciences, Version 23 (SPSS 23), was utilized for the
descriptive statistics, hypothesis testing, and analyses of internal consistency, reliability, and validity
of the instruments used in this research. All tests were conducted with a 95% confidence level,
considering a p-value below 0.05 as significant.

3. Results

The sample consisted of 91 patients with Crohn's disease, with an average age of 34.60 years. Of
these, 44 were male (48.36%) ranging in age from 17 to 50 years, with an average age of 35.87 years,
and 47 were female (51.64%) ranging in age from 16 to 51 years, with an average age of 33.41 years.

3.1. Relationship between Stress and Social Support in Crohn’s Disease

The results of the analysis of the level of stress in patients experiencing flare-ups and those in
the latency phase, taking into account their classification as either high or low social support, were
significant for those with high social support. The results are presented in Table 1.

Table 1. Stress averages according to the social support.

n Average p-value
. Latency 23 23.56
L 1 .262
ow social support Flare-up % 28.06 0.26
. . Latency 16 19.45 .
High social support Flare-up % 2891 0.008

In addition, this table shows that subjects experiencing a flare-up are also highly stressed with
similar scores. And those with low levels of social support also have high levels of stress.

For the Pearson linear correlation coefficient analysis, the two groups of patients were
considered separately (flare-up or latency phase). The results are presented in Table 2.

Table 2. Pearson’s Correlation Matrix considering the groups separately.

Social support Stress
Latency phase Social support 1 - .476*
Stress - .476* 1
Flare-up Social support 1 .057
Stress .057 1

*Correlation is significant at level .05 (bilateral).

In the variables correlation analysis for the group of Crohn's patients in the latency phase, there
was a significant positive correlation (r = -.476; p<.05) between the variables social support and stress.

3.2. Relationship between Social Support and Stress and Their Influence on the Prediction of the Existence of
Flare-Ups

The aim was to determine the influence of stress and social support on the likelihood of
experiencing flare-ups in Crohn's disease. Accordingly, we examined the impact of stress on flare-up
probability, considering the patients' social support levels.

The t-test for equal means revealed that subjects in the high social support group had a higher
mean stress level (28.21) compared to those in the low social support group (19.45). Table 1.

To further understand the influence of stress in relation to social support in Crohn's disease, a
binary logistic regression model was created. This model used the presence of flare-ups as a binomial
and categorical dependent variable, with two possible outcomes: YES or NO. The model was
estimated using the introduction method.



Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 3 April 2024 d0i:10.20944/preprints202404.0314.v1

In the logistic regression analysis predicting flare-up likelihood for the high social support
group, the main effects model was statistically significant (x2 = 7.798; p = .005). In contrast, the main
effects model for the low social support group was not significant (x2 = 1.275; p <.259), as shown in
Table 3.

Table 3. Omnibus Test for the coefficients of the model.

SS Grp Chi-squared df Sig.
Low SS Step 1 Step 1.275 1 .259
Block 1.275 1 259
Model 1.275 1 259
High SS Step 1 Step 7.798 1 .005
Block 7.798 1 .005
Model 7.798 1 .005

The predictive power of the model for the high social support group (significant model)
explained approximately 31% of the variance in the dependent variable (Existence of flare-up), with
Nagelkerke's R2 = .313. The classification table indicated an accuracy of 63.6% for predicting flare-
ups (cut-off point: 0.05).

Table 4. Prediction of the probability of a Flare-up in subjects with a high social support.

SS Grp -2 log of R-squared Cox and
Step likelihood Snell R-squared Nagelkerke
High SS 2 31.631® 229 313

Further analysis in the high social support group examined the relationship between the
independent variable (stress) and the dependent variable (existence of flare-up), with results
presented in Table 5.

Table 5. Binary logistic regression model for Flare-up prediction.

B E.T. Wald df Sig. Exp (B)
High social Stress 143 .060 5.707 1 017 1.154
support Constant -2.841 1.422 3.994 1 .046 .058

It was found that stress (with an odds ratio of 1.15) significantly predicts the occurrence of flare-
ups, making it a reliable predictive variable.

Consequently, the predictive formula for the probability of a flare-up in the group of Crohn's
patients with high social support is:

P(ﬂare_up) =1/1+e(24841—(04143><stress))

Moreover, the ROC curve was applied to assess the effectiveness of the contrasts in the logistic
regression analysis. This test's accuracy in predicting a flare-up, using the stress variable in the high
social support group (significant model), was demonstrated by the ROC curve being positioned
upward and to the left, enlarging the area under the curve and thus indicating high sensitivity and
specificity.
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Figure 1. ROC curve for Crohn's patients belonging to the group with high social support.

4. Discussion
4.1. Discussion

The objectives of this research were to examine the role of perceived stress and social support in
Crohn's disease and their impact on the occurrence of flare-ups.

Concerning stress, our study's findings indicate that individuals experiencing a flare-up exhibit
high stress levels. These findings align with prior research on different diseases, which has
established that stress can trigger disease activity. The heightened stress may correlate with an
increase in symptoms and a diminished treatment response [12-15].

These insights are in agreement with the dynamics between stress and the exacerbation of
inflammatory bowel disease, which patients often cite as the primary aggravator of their
deteriorating condition [12-14].

In terms of social support, our study observed that patients with lower levels of social support
reported higher stress levels, while those with robust social support exhibited lower stress levels.
These outcomes are in accordance with those of other studies [27,28], suggesting that social support
affects how patients perceive their illness, develop coping strategies, and adapt to their condition,
ultimately improving their status.

Regarding the impact of social support and stress on the development of Crohn's disease flare-
ups, we were able to construct a significant predictive model for flare-up likelihood in patients with
high social support levels, underscoring the role of social support on stress and the combined effect
of these variables on flare-ups.

The research illustrates both direct and indirect effects of social support. Directly, during the
remission phase, patients demonstrated lower stress levels, suggesting that social support contributes
to the acquisition of new resources that aid in adapting to the disease and bolstering stress resistance,
with the least stress observed in this phase. Indirectly, social support seems to mitigate stress
perception, allowing for the formulation of a predictive model for disease flare-up when social
support levels are high. This buffering role of social support has been corroborated by other studies
[18,19].

It is important to highlight that stress influences not only the patient's condition but also the
activation of the disease itself, aligning with findings from other researchers [27-29].

Consequently, these findings suggest the necessity for interventions that assist individuals in
expanding their social networks and engaging in self-help or support groups, which could enhance
their social support levels.

4.2. Strengths and Limitations

The primary strength of this study is the use of mathematical modeling to show the influence of
both stress and social support on the development of Crohn's disease flare-ups.
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Another advantage is the demonstration of social support's direct impact on the disease.
Additionally, its indirect effects relate to reduced stress levels in patients, which correspondingly
decrease the likelihood of flare-ups.

As for the limitations, the most significant is the sample size, which necessitates a cautious
interpretation of our conclusions.

4.3. Practice Implications

We advocate for care and support strategies that include counseling, education, and initiatives
in health prevention and promotion for individuals with Crohn's disease. These strategies should
focus on self-managed stress reduction and management throughout all disease phases.
Interventions should also prioritize enhancing social support, specifically by expanding patients'
social networks. These measures are expected to prolong the disease's latency periods, collectively
contributing to more effective management and treatment of Crohn's disease.

5. Conclusions

In conclusion, our study has demonstrated that patients with Crohn's disease undergoing a flare-
up are in a state of high stress. Those with low levels of social support are also found to have elevated
stress levels. Additionally, there is a discernible relationship between social support and stress in
Crohn's disease, with these variables influencing the occurrence of flares in patients who have high
levels of social support.

Itis important to acknowledge that social support exerts both direct and indirect effects. Directly,
it influences the perception process and the development of positive coping mechanisms in Crohn's
disease. Indirectly, it is associated with a reduction in stress levels.

Moreover, our findings enable us to establish a predictive model for the likelihood of a flare-up
based on the level of perceived stress, particularly in patients with substantial social support.
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