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INTRODUCTION

Irritable bowel syndrome 
(IBS) is a chronic condition 
c h a r a c t e r i z e d  m a i n l y  by 
abdominal pain and alteration 
of bowel movements that can 
substantially reduce the quality 
of life and work productivity, 
and increase the health-care 
costs [1-3]. Despite extensive 
research, the etiology of the 
syndrome is  st i l l  unclear. 
Various mechanisms have been 
proposed. The biopsychosocial 
model of IBS suggests the 
interplay between motility, 
increased permeability, sensory 
abnormalities, alterations in 
the central nervous system 
processing of visceral pain and 
psychosocial factors [4-6]. 
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ABSTRACT

Background & Aims: Anger has been linked to irritable bowel syndrome (IBS), but the mechanism underlying 
this relationship is still unknown. This cross-sectional study explores the possibility that anger mediates the 
relationship between pain severity and depression in IBS patients. 
Methods: The sample included 70 consecutively evaluated patients who met Rome III criteria for IBS diagnosis 
and 55 healthy controls. All participants completed measures of depression, pain, state and trait anger, and 
anger expression style. 
Results: Using a mediational model involving a series of linear regressions we found that trait anger and 
anger expression index partially mediated the association between depression and abdominal pain severity. 
The IBS patients with significant pain reported higher depressive symptoms; these results could be partially 
explained by their tendency to experience angry feelings generated by pain. 
Conclusions: The relation between pain and depression is not a direct and linear one, but works partly through 
patients’ tendency to become angry and through anger expression style regarding their pain. 

Key words: anger − chronic pain − depression − irritable bowel syndrome. 

Abbreviations: AINDEX: anger expression index; BDI: Beck depression inventory; IBS: irritable bowel 
syndrome; MOS: Measures of Quality of Life Survey; 36-SF-BP: 36 items Short-Form Health Survey, body 
pain subscale; STAXI: state-trait anger expression inventory; SANG: state-anger; TANG: trait-anger.

Psychosocial factors have a significant influence on the 
onset, course, and outcome of IBS particularly in more 
severely affected individuals [7]. Anger is a negative affect 
associated with a multitude of adverse health consequences. 
Gate control theory and neuromatrix theory suggest that 
anger increases pain by altering descending and central pain 
modulation systems [8]. Another theory proposes that anger-
related variables may overtax the body’s endogenous opioid 
mechanism, being less effective in managing persistent pain. 
Research suggests that different dimensions of anger (anger-
out and anger-in) are related with sensitivity to chronic pain 
[9, 10]. A proposed rationale for this relationship is that IBS 
patients may have poor coping skills with stressful events and 
negative emotions [11]. 

Moreover, the chronic pain from IBS and the depression 
seem to have a bidirectional association: depression is a 
predictor of chronic pain, and the pain is a predictor of the 
persistence of depression [12]. Although the impact of negative 
emotions in gastrointestinal functioning has been documented 
in previous studies, there are still scarce data addressing 
this issue [13]. The evidence for the severe impact of IBS on 
quality of life points toward the need for  the identification of 
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psychological stressors in an attempt to reduce the negative 
consequences [14].

We elected to study the effect of anger on IBS patients 
because, among emotions, it is widespread in the general 
population. There is an important variation in psychosocial 
variables such as attachment style, catastrophizing, and 
negative beliefs depending on the geographic location. 
Patients from Romania are characterized by a fearful-avoidant 
attachment style, more catastrophizing, and negative pain 
beliefs [15]. Anger could be an important risk factor for adverse 
pain outcomes in this population.

The primary aim of this study was to determine whether 
there is a difference between anger state, anger trait, and anger 
expression between IBS patients and controls. The secondary 
aim assessed a possible association between chronic pain, 
depression, and anger. We hypothesized that anger might act 
as a mediating variable between chronic pain and depression 
in IBS patients.

METHODS

Study population
The study population included two groups and the age 

ranged between 18 and 70 years old. The first group consisted 
of 70 patients diagnosed with IBS according to ROME III 
criteria. The convenience sampling method was used to 
recruit the participants. The patients were diagnosed with 
IBS by a gastroenterologist and were referred to a psychiatrist 
for further evaluation. The three types of IBS were present 
in the study population: IBS with diarrhea (51.4%), IBS with 
constipation (30%) and mixed IBS (18.6%). The control group 
included 55 healthy volunteers matched for age, gender, and 
level of education. 

This study was approved by the Ethics Committee of 
Iuliu Hatieganu University of Medicine and Pharmacy. All 
procedures of this study were thoroughly explained to each 
participant and complied with the Helsinki Declaration of 
2008. Before the study began an informed consent was obtained 
from each participant.

Assessment instruments
Participants from both groups were informed about the 

study protocol and were asked to complete a sociodemographic 
and clinical information form and the State-Trait Anger 
Expression Inventory, second edition (STAXI-2). Depression 
and chronic pain were evaluated in the IBS group using the 
Beck Depression Inventory (BDI) and subscale for Body Pain 
from the 36-Item Short-Form Health Survey (SF-36-BP), 
which is the short version of the Measures of Quality of Life 
Survey (MOS).

For sociodemographic and clinical information a semi-
structured interview was used to collect the following data: age, 
gender, level of education, marital status, employment status, 
age of IBS onset, duration and type of disease.

STAXI-2 is a 57-item scale composed of three parts: State-
Anger (SANG), Trait-Anger (TANG), and Anger Expression. It 
consists of six scales, five subscales, and an Anger Expression 
Index (AINDEX). STAXI-2 measures five domains of anger: 
SANG (intensity of anger feelings at some point in time), 

TANG (disposition to feel anger), Anger Expression-In 
(frequency with which angry feelings are suppressed), Anger 
Expression-Out (frequency with which angry feelings are 
expressed), and Anger-Control (frequency with which a person 
attempts to control anger expression). Anger Expression-In, 
Anger Expression-Out, and Anger-Control are the constitutive 
scores of AINDEX. Participants were asked to respond to the 
items using a 4-point scale (1-Not at all to 4-Almost always).

The BDI-II was developed in 1996, and it is a self-report 
questionnaire used to evaluate the existence and severity of 
depression. BDI has been widely used to assess depression 
among patients with gastrointestinal disorders. It consists of 21 
items. Participants are asked to respond using a 3-point Likert 
scale for each item, and the higher total scores indicate more 
severe depressive symptoms.

The Body Pain subscale, one of the eight subscales from 
36-SF,contains two items that measure the intensity of the 
pain, and the way pain interferes with daily activities in the last 
month. The scores can vary from 2 to 12.  Each subscale score 
is directly transformed into a 0-100 scale on the assumption 
that each question carries equal weight, and lower scores mean 
more disability. 

Statistical analysis
The data were analyzed using Statistical Package for Social 

Sciences (SPSS) version 23.0 for Windows. The frequencies and 
mean values of the participants‘ sociodemographic variables 
were calculated. Sociodemographic and clinical variables of 
IBS and control groups were compared using independent 
t-tests and chi-square analysis. To test the relationship between 
anger, chronic pain, and depression, a Pearson‘s correlation 
matrix was calculated. A mediational model was used to 
suggest an indirect relationship between chronic pain and 
depression through linkages with anger. To test these models, 
a bootstrapping method developed by Preacher and Hayes for 
small sample sizes was used [16].

RESULTS

Seventy patients with IBS and 55 controls were enrolled. 
The means and standard deviations of all indicator variables 
for both groups are listed in Table I. The groups did not differ 
in gender, age, or level of education. The IBS group had 37 
unemployed participants, whereas the control group had 
3, the difference being significant (p<0.001). Regarding the 
marital status, 22 IBS patients and 7 controls had no stable 
partner, the difference being significant (p=0.014). The t-test 
for independent samples indicated that IBS patients had more 
severe STAXI-2 TANG (p=0.014) and AINDEX (p=0.046) 
compared to healthy individuals.

The mean of 36-SF-BP to measure pain in IBS group was 
50.46 ± 25.55). The BDI scale measured the severity of the 
depressive symptoms: the mean score was 14.30 ± 9.45. Based 
on BDI score, 58.6% IBS patients reported various degrees of 
depression: 35.7 % had mild, 12.9% moderate, and 10% severe 
depression).

Chronic pain had a negative moderate correlation with 
depression (r=-0.407 p<0.001) (Fig. 1), and negative weak 
correlations with STAXI-2 TANG (r=-0.376, p=0.023) and 
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Fig. 1. Correlation between depression (BDI) and chronic pain (36-
SP BP).
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Fig. 2. Correlation between depression (BDI) and anger trait (STAXI-2 
TANG).

BDI
50.0040.0030.0020.0010.00.00

ST
A

XI
-2

 A
 IN

D
EX

80.00

60.00

40.00

20.00

y=31.75+0.57*x

R2 Linear = 0.135

Page 1

Fig. 3. Correlation between depression (BDI) and anger expression 
(STAXI-2 A INDEX).

AINDEX (r=-0.338, p=0.048). There was no association 
between chronic pain and STAXI-2 SANG.

There were positive moderate correlations between 
depression and STAXI-2 SANG (r=0.480, p< 0.001), depression 
and STAXI-2 TANG (r=0.489, p< 0.001) (Fig. 2) and depression 
and AINDEX (r=0.368, p=0.002) (Fig. 3). 

It was hypothesized that anger trait and anger expression 
would act as mediating variables between chronic pain and 
depression. The results from the mediational models showed 
that the regression coefficient for the total indirect effect for 
anger trait B=0.0027 was significantly different from 0 (95% 
CI -0.0061, -0.0006) and for anger expression B=-0.0035 was 
also significantly different from 0 (95%, CI -.0095, -.0004) and 
therefore did support the effects of mediation. In other words 
anger trait and anger expression did mediate the relationship 
between chronic pain and depression. 

DISCUSSION

This study aimed to investigate anger state, anger trait 
and anger expression style in a relatively small sample of IBS 
patients in order to address the gaps in the literature relating 
to the potential mediating effect of anger on the chronic pain-
depression relationship. 

Our group of IBS patients showed higher scores of STAXI-2 
TANG and lack of control of anger expression compared to 
healthy controls. Moreover, anger trait and anger expression 
mediated the relationship between pain and depression. The 
current findings also contribute to the research examining 
psychosocial processes underlying depression in IBS patients. 

Our findings are consistent with previous research 
indicating a positive association between anger,clinical risk 
factors for IBS and chronic pain. Previous studies specified the 
role of anger in IBS: anger decreased antral motor activity in 
IBS patients and not in healthy controls; also anger suppression 

Table I. Sociodemographic and clinical data

Sociodemographic and 
clinical variables

IBS group  
(n= 70)

Control group 
(n= 55)

p

Gender n, (%) 
Female 
Male

21 (30%) 
49 (70%)

 
23 (41.8%) 
32 (58.2%)

0.170*

Age (years ±SD) 48.02 ±13.22 46.12 ±  10.27 0.367^

Marital status, n (%) 
Stable partner  
No partner

 
48 (68.6%) 
22 (38.4%)

48 (87.3%) 
7 (12.7%)

0.014*

Working status, n (%) 
Employed 
Unemployed

 
33 (47.1%) 
37 (52.9%)

52 (94.5%) 
3 (5.5%)

<0.001*

Education (years ± SD) 12.64 ± 2.15 13.16 ±  2.67 0.349^

STAXI-2-SANG 
(mean ± SD)

18.18 ± 7.05 16.92 ± 6.23 0.297^

STAXI-2-TANG 
(mean ± SD)

19.82 ±  7.37 16.12 ± 5.49 0.014^

AINDEX (mean ± SD) 39.91 ±  14.82 35.70 ±  12.12 0.046^

STAXI-2-SANG: State-Anger (intensity of anger feelings at some point in 
time); STAXI-2-TANG Trait-Anger (disposition to feel anger); AINDEX 
Anger Expression Index; *: Chi-square test; ^: t-test
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was associated with prolonged gastric emptying and delayed gut 
transit in the IBS population [17,18]. Another study suggested 
that IBS subtypes showed different symptomatic profiles in 
negative emotions, IBS patients with constipation being more 
psychologically distressed than IBS subjects with diarrhea [19]. 
Mechanisms involved in this association are complicated, and 
the present study was not designed to elucidate them.

Patients endorsing higher levels of pain reported 
significantly higher levels of STAXI-2-TANG and depression. 
Previous research reported that chronic pain was associated 
with depression, trait anger, and anger regulation style [20-22]. 
Depression is often associated with poor treatment adherence 
and a more intensive and expensive medical follow-up [23-25].  
The association between depression and chronic pain was 
validated in several epidemiological studies [26, 27].

Our research has several limitations: eligible subjects were 
recruited from IBS patients referred to tertiary gastroenterology 
centers. They are likely to be individuals with more severe forms 
of IBS, who had been seeking treatment for many years, often 
with limited success. . Also, the small sample size could lead to 
an increase in the variability and could decrease the accuracy 
to detect differences between the two groups. 

The results of this study should not be generalized to 
all IBS patients. However, we consider our study group 
representative for the IBS patients willing to engage 
with complex biopsychosocial interventions targeting 
negative emotions such as anger, anxiety, and depression 
(psychoeducation, psychotherapy, pharmacotherapy). This 
study was a cross-sectional examination of participants with 
IBS and healthy controls. For that reason, causal inferences 
in terms of the directionality of examined effects cannot be 
made. Given the limitations of the cross-sectional analysis, 
future longitudinal studies, where the stability of constructs 
can be better measured are warranted.

CONCLUSIONS

Our results suggest that anger trait and anger expression 
style may explain the impact of perceived pain on depressive 
symptoms in IBS patients. Greater emphasis should target the 
psychosocial factors in IBS patients. Complex psychological 
interventions targeting negative emotions  in order to improve 
gastrointestinal symptoms in IBS patients, should be a standard 
treatment. 
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