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Psychological distress, perceived stress 
and nocebo effect (multifood adverse 
reaction) in irritable bowel syndrome 
patients
Hamid Nasiri‑Dehsorkhi1,2, Shahram Vaziri1, Ahmad Esmaillzadeh3, Peyman Adibi2

Abstract:
BACKGROUND: Psychological distress and perceived stress may complicate the clinical presentation, 
course, and treatment of patients with functional gastrointestinal disorders. The correlation between 
psychological distress, perceived stress, and the nocebo effect (multifood adverse reaction) in patients 
with irritable bowel syndrome (IBS) was the main aim of the present study.
MATERIALS AND METHODS: In this cross‑sectional correlation study, data on 4,763 Iranian adults, 
748 of whom by purposive sampling were patients with IBS (65.1% female), working in 50 different 
health centers affiliated to the Isfahan University of Medical Sciences across Isfahan province were 
examined. For assessing dietary intake, a 106‑item self‑administered Dish‑based Semi‑Quantitative 
Food Frequency Questionnaire that was specifically designed and validated for Iranian adults was 
used. General Heath Questionnaire 12 and Stressful Life event Questionnaire were used to assess 
psychological distress and perceived stress. By using a modified Persian version of the Rome III 
questionnaire, IBS was assessed. Based on researcher‑made definition of nocebo effect (multiitem 
food intolerance), 164 people had the nocebo phenomenon in IBS group.
RESULTS: Age, sex, education, marital status, antidepressant use, and specifically chronic underlying 
disease (odds ratio [OR]: 3.54, 95% confidence interval [CI]: 1.73‑7.23) of general characteristics had 
a significant correlation (P <.05) with presenting nocebo responses in IBS patients. Psychological 
distress (OR: 1.415; 95% CI: 0.992‑2.020; P = 0.056) had a significant correlation with nocebo 
effect and did not find significant correlation with perceived stress (OR: 0.999; 95% CI: 0.990‑1.008; 
P = 0.865). Data were analyzed by Chi‑square test, analysis of variance, and OR.
CONCLUSION: The present study showed that psychological distress with chronic underlying disease 
and antidepressant use are important elements in presenting multifood adverse reactions that we 
named here as the nocebo effect in IBS patients. Reducing psychological distress and managing 
chronic underlying diseases appear to be an effective factor in reducing the nocebo phenomenon in 
IBS patients. For managing the nocebo responses in IBS patients, these findings may help clinicians 
to improve their interventions. Further studies are required to confirm these findings.
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Introduction

Irritable bowel syndrome (IBS) is an 
idiopathic, functional, and chronic 

relapsing disorder, which may be caused 

due to psychosocial factors, altered 
motility, and/or altered sensory function 
of the gastrointestinal (GI) tract,[1] that is 
not explained by structural or biochemical 
abnormalit ies . [2] Physiological  and 
psychological variables have been linked 
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with the etiology and severity of IBS.[1] Several 
neurobiological mechanisms have been proposed 
for IBS. As per the bio‑psycho‑social model of IBS, a 
disturbance in intestinal motility and enhanced visceral 
sensitivity interacts with other factors.[3,4] In addition, 
psychological and social factors can influence digestive 
function, symptom perception, illness behavior, and 
outcome.[5] An IBS diagnosis is based on symptoms 
including abdominal pain and disturbed bowel function 
often related to and aggravated by psychosocial factors 
and perceived stressful events.[6] Several personality traits 
and constructs, such as neuroticism and alexithymia, 
are closely associated with IBS.[7] A lot is known 
about the interrelation of functional gastrointestinal 
disorders (FGIDs) and mood disorders, the co‑occurrence 
of FGIDs, and depression is estimated at 30%; hence, 
it is called gut‑brain interaction.[8] Psychological 
distress and major life events are frequently present 
in IBS and are responsible, at least in part, for some 
outcomes.[9] Psychological distress is also referred to 
as stress or emotional distress. These terms are used 
interchangeably in the literature to refer to negative 
emotional states.[10] Based on the Rome IV criteria, IBS is 
associated with increased levels of psychological distress 
and somatization compared with functional diarrhea or 
functional constipation.[11] Because of the limited effect of 
pharmacotherapy, there has been increasing interest in 
psychological treatments for IBS.[4] Any pharmacological 
or nonpharmacological treatment has two components, 
one related to the specific effects of the treatment itself 
and the other, nonspecific, related to the perception that 
the therapy is being administered.[12] The nonspecific 
effects of treatment are called placebo effects when 
they are beneficial and nocebo effects when they are 
harmful.[13,14]

The placebo phenomenon is psycho‑neurophysiological 
response that appear after the administration of 
inert substances or treatments.[15] The nocebo effect 
is defined as increased pain or other symptoms after 
administration of an inactive treatment purported 
to increase pain or unpleasant symptoms,[16,17] or 
negative outcome following the application of an inert 
treatment that the recipient believes to be effective.[18‑20] 
The underlying of placebo and nocebo effects are 
psycho‑neurobiological. Psychological mechanisms 
include expectancies, conditioning, learning, memory, 
motivation, somatic focus, reward, anxiety reduction, 
and meaning. Expectancies, conditioning, learning, 
memory, motivation, somatic focus, reward, anxiety 
reduction, and meaning, for example, can be considered 
as psychological mechanisms.[21,22] Expectations have 
a strong influence on health outcomes.[23] Because 
expectation facilitates the perception of a specific 
sensation and stimulus categories, this effect helps clarify 
why side effects often occur as a cluster of multiple 

symptoms. Placebo and nocebo responses are mediated 
by expectations, associative and social observational 
learning processes, the patient’s personality, societal 
factors, and the quality of the patient‑physician 
interaction.[24,25] Negative expectations may increase 
anxiety and amplify somatosensory data and information, 
consequently intensifying the nocebo effect. Anxiety 
may be a core mechanism for nocebo effects.[26] Other 
mechanisms may be at work in the nocebo response, 
including patient‑related factors, psychosocial context, 
and neurobiological factors, such as cholecystokinergic 
hyperactivity. However, negative expectations of 
patients are the most studied and understood mechanism 
in this regard.[27]

One of the possible effects of nocebo can be seen in 
food adverse reactions or food intolerance refers to a 
condition in which IBS patients develop an adverse 
outcome as a consequence of eating certain foods.[28] The 
psychological wellbeing of patients may be affected by 
the presence of food intolerance. Anxiety, depression, 
and somatic symptoms are more frequent in patients 
with food intolerance compared to controls.[29] It is 
important to recognize that food intolerances can be 
either GI or nongastrointestinal‑related. For instance, 
many patients describe symptoms similar to IBS such as 
abdominal pain or discomfort, bloating, or altered bowel 
habits, after eating. Particularly, food intolerances may 
be associated with some symptoms like constipation 
or diarrhea. Other patients may develop a myriad of 
nongastrointestinal‑related symptoms, such as brain 
fog, depression, joint pain, or skin rash. The nocebo 
response also plays a role in some patients with food 
intolerance. In other words, if an individual believes that 
certain foods will worsen his or her symptoms, there is 
a greater likelihood that food will indeed worsen those 
symptoms.[28] Some studies focusing on psychosocial 
correlates showed a possible association between food 
intolerance and younger age, female gender, higher 
education, and IBS.[29] In addition, a high somatic focus[30] 
and the presence of certain psychological states like 
depression or anxiety and personality traits such as 
pessimism[31] or neuroticism have been related to the 
occurrence of nocebo effects.[14] It seems that stress like 
increased state anxiety, perceived stress, experimentally 
induced fear, daily psychosocial stress moderate’s 
placebo, and/or nocebo effects.[32] The consequences of the 
nocebo effect in clinical practice are always undesirable. 
It may make therapeutic interventions more painful, 
reduce responses to treatment, worsen symptoms, or 
lead to adverse events, in turn causing therapeutic 
noncompliance, nonadherence, or discontinuation of 
treatment.[33] Considering the importance of the nocebo 
effect in the process of diagnosis, course, and treatment 
of functional GI disorders, this study aims to describe the 
relationship between psychological distress, perceived 
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stress, and multi‑item food intolerance is possibly a 
nocebo effect in employees with IBS working in centers 
affiliated to Isfahan University of Medical Sciences and 
Health Services were completed. It seems that reducing 
the nocebo effect has an important role in improving the 
treatment process of these patients.

Materials and Methods

Study design and setting
The data of the present correlational‑cross sectional 
study are a secondary analysis of the Study on the 
Epidemiology of Psychological, Alimentary Health 
and Nutrition (SEPAHAN) database; a cross‑sectional 
study that investigates the prevalence of FGIDs and 
their relationship with lifestyle factors and psychological 
disorders. The SEPAHAN study was done among Iranian 
general adults working in 50 different healthcare centers 
affiliated with Isfahan University of Medical Sciences 
across Isfahan province. In the SEPAHAN study, data 
were collected in two stages between April 2010 and 
May 2010. To collect information about anthropometric 
indices, demographic and lifestyle factors, including 
dietary intake and physical activity, self‑administered 
questionnaires were distributed among 10,087 subjects 
in the first phase and 8,691 participants returned the 
completed questionnaires. In the second phase, data 
regarding psychological factors were collected for 6,239 
people. Finally, 4,763 questionnaires were matched in 
the second stage with their equivalent questionnaires 
in the first stage. More detailed information about the 
SEPAHAN project has been published in other articles.[30]

Study participants and sampling
The participants of the present study include 748 people 
studied in the SEPAHAN project who had diagnosis of 
IBS. The sampling method was purposeful and people 
with IBS were selected as per the inclusion and exclusion 
criteria. The studied sample was divided into two groups 
based on having nocebo phenomenon (164) and not 
having it (584).

Data collection tools and techniques
Assessment of psychological distress
The Iranian‑validated version of the General Health 
Questionnaire (GHQ) with 12 items was used to assess 
psychological distress.[34] GHQ‑12 is a popular and brief 
and easy‑to‑complete questionnaire for the assessment 
of current mental health and psychological distress[35,36] 
that asks the respondents whether they have experienced 
a particular symptom of psychological distress or a 
change in their behavior recently. Each item includes 
a four‑point scale (less than usual, no more than usual 
rather more than usual, or much more than usual). In 
present study, we used the bimodal (0‑0‑1‑1) scoring 
method. The scores ranged from 0 to 12. Higher scores 

indicate a greater amount of psychological distress.[35] In 
the present study, a score of 4 or more was defined as 
having psychological distress. The convergent validity 
of GHQ‑12 was examined in 748 Iranian young people. 
A significant inverse correlation was seen between 
the GHQ‑12 and global quality of life scores (r = ˗0.56, 
P < .0001).[34]

Assessment of perceived stress
Self‑perceived frequency and intensity of stressful life 
events were assessed by Stressful Life Event (SLE) 
questionnaire.[37] The questionnaire consists of 11 
domains including home life events (financial problems, 
social relations, personal conflicts, job conflicts, 
educational concerns, job security, daily life, home life, 
loss and separation, sexual life, health concerns). All 
items measured on a 6‑point Likert scale (0; never, 1; 
very mild, 2; mild, 3; moderate, 4; severe, 5; very severe) 
about life stressors at 6 months ago. Cronbach’s score 
for SLE was ranging between 0.65 and 0.83 for each 
11 domain and 0.92 for the total score. Details about 
stressful life event questionnaire such as validity and 
psychometry properties in Iranian population have been 
previously reported.[37]

Dietary assessment
A validated 106‑item semiquantitative food frequency 
questionnaire (DS‑FFQ) was used to assess usual dietary 
intake in the preceding year. Detailed information 
about the design and validity of this dish‑based FFQ 
was reported elsewhere.[38,39] Doustmohammadian et al. 
indicated that DS‑FFQ is a valid and reliable instrument 
for assess usual dietary intakes intraclass correlation 
coefficient (ICC for reliability ranged between 0.42 and 
0.76 [P = 0.0001]).[39] In the present study, individuals 
who had reported consumption of different foods and 
dishes as “never or less than once a month” were defined 
as “nonconsumers” of that food. For each food item, we 
asked about the self‑perceived GI symptoms following 
taking that food item. The symptom descriptions were 
classified by the investigators into the following: no 
problem, dislike, abdominal pain, abdominal bloating, 
diarrhea, acid regurgitation, or heartburn. In other 
words, after reporting the frequent of consumption of 
each food, participants were requested to report their 
feeling when consuming this food. They were able to 
choose the abovementioned symptoms. In this part, 
they were free to choose more than one option. To 
determine the number of people with “no consumption” 
of food items because of GI symptoms, we considered 
participants’ responses to both parts of frequency 
consumption and the GI symptoms when eating that 
food. When a participant had reported “never or less 
than once a month” consumption of a given food item 
and at the same time he/she had reported one of the 
abovementioned GI symptoms when consuming that 
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food, this subject was counted as a “nonconsumer” of 
that food item due to a GI problem after eating that food.

Assessment of nocebo effect
As per the researcher make a definition of nocebo, 
multichemical sensitivity or multi‑item food intolerance 
is possibly a nocebo (based on responses to dietary 
assessment DS‑FFQ) and can be considered as a 
definition of the nocebo effect. In this study, the nocebo 
effect is referred to the occurrence of any gastrointestinal 
symptoms following the consumption of food items. 
The FFQ questionnaire asked 106 food items how they 
felt about eating this food. One could state one or more 
of the following at the same time: no problem, dislike, 
abdominal pain, abdominal bloating, diarrhea, acid 
regurgitation, or heartburn. If the reason for not eating 
food person was one or more of the following: abdominal 
pain, abdominal bloating, diarrhea, acid regurgitation, 
or heartburn; That person was considered to have a 
positive nocebo phenomenon about that food. Also, he 
would get one point for that food, otherwise he would 
get 0 points. Scores for all food items were added 
together for one person, ranging from 0 to 106. Finally, 
the person who received a score of 8 or more (≥ 8) based 
on percentile rank was considered a person with the 
nocebo phenomenon.

Assessment of irritable bowel syndrome
For IBS screening, the revised Persian version of the 
Rome III questionnaire was used as part of the main 
questionnaire.[30] Participants were asked whether they 
had specific symptoms in the past three months. The 
IBS was defined as per the Rome III criteria as recurrent 
abdominal pain or discomfort in the past three months 
with two or more of the following: (1) improvement 
with defecation, (2) pain associated with changes in 
stool frequency, and (3) pain associated with changes 
in the shape (appearance) of the stool. Face and content 
validity of the revised questionnaire was found to be 
acceptable.[40]

Assessment of other variables
Information on age (years), gender (male/female), 
marital status (married, single), self‑reported weight (kg), 
height (cm), smoking (none, former, and current 
smokers), home ownership, chronic underlying 
disease (diabetes, asthma, colitis, stroke, myocardial 
infarction, heart failure, and cancers), and antidepressant 
and supplements (vitamins, minerals, calcium, and iron) 
use was obtained from demographic and medical history 
questionnaires. By using the General Practice Physical 
Activity Questionnaire, participants were classified 
into two categories: physically active (≥ 1 h/week) 
and physically inactive (< 1 h/week) Physical activity 
was assessed.[30,41] Although this level of activity 
might seem low, earlier publications have revealed 

that even 1 h per week of walking can reduce the 
risk of chronic conditions.[42] Body mass index was 
calculated by dividing weight in kilograms by height 
in meters squared. Educational attainments are 
categorized into three categories, that is, lower than 
diploma (12 years’ formal education), diploma, and 
university graduation (including bachelor, master, and 
doctorate).[30]

Ethical considerations
Ethical approval was obtained through the Tehran 
Islamic Azad University of Medical Sciences Institutional 
Research Ethics Research Committee (IR.IAU.TMU.
REC.1399.107), and approval date was 2020.06.07. All 
participants provided a written informed consent before 
participation in SEPAHAN project ethically approved by 
the Regional Bioethics Committee of Isfahan University 
of Medical Sciences.[30]

Statistical methods
First of all, from the whole sample (n = 4763) we 
selected IBS patients (n = 748) through the Rome III 
questionnaire, secondly classified participants based on 
FFQ‑Dish Based score, and the researcher made a nocebo 
definition (without nocebo = 584, with nocebo = 164). 
General characteristics of study participants across 
demographic questionnaires were expressed as 
means ± standard deviations for continuous variables 
and percentages for categorical variables. To examine the 
differences, we used analysis of variance and independent 
samples t‑test for continuous variables and a Chi‑square 
test for categorical variables. We also used binary 
logistic regression to estimate odds ratios (ORs) and 95% 
confidence intervals (CIs) for the nocebo phenomenon 
across anxiety, depression, and psychological distress. 
We fitted logistic regression in different models, 
including a crude model for just psychological distress 
and perceived stress with nocebo. In model 1, we adjusted 
age (continuous), sex (male/female), education (diploma 
or under‑diploma/university graduate), and marital 
status (married/single/divorced). In model 2, we added 
antidepressant use (yes/no) and chronic underlying 
disease (yes/no); in model 3, we added the variable 
of general psychological state (based on GHQ). In the 
present study, a cut‑off score of ≥ 8 was used to define 
the nocebo effect. In GHQ‑12, a score of 4 or more was 
defined having psychological distress. All statistical 
analyses were done using the Statistical Package for 
Social Sciences (version 22; SPSS Inc.). P <.05 was 
considered statistically significant.

Results

The general characteristics of study participants are 
presented in Table 1. Comparing individuals who 
participated in the analysis, we find some significant 
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differences in several variables of general characteristics. 
In comparison to IBS patients with nocebo phenomenon 
and without it, a significant difference (P < .05) in terms 
of age (35.72 ± 7.60 and 37.18 ± 7.10) was observed. On 
the other hand, this group had a significant difference 
(P < .05) in terms of having a university education with 
a rate of 63.9% in people without nocebo and 54.9% 
in people with the nocebo phenomenon. There was a 
significant difference (P < .05) in antidepressant use with 
7% vs. 14.6% in the group of people with the nocebo 
phenomenon. Home ownership is another variable 
that had a significant (P < .05) positive association (OR: 
0.56 [0.35‑0.89]), which means that home ownership 
could decrease to approximately 50% chance of nocebo 
phenomenon in IBS patients. Last but not least, having 
a chronic underlying disease (diabetes, asthma, colitis, 
stroke, myocardial infarction, heart failure, and cancers) 
had a significant difference (P < .05) with a rate of 5.7% 
vs. 15.2% in these two groups. We observed a significant 
association between the nocebo effect and chronic 
underlying disease (OR: 3.54, 95% CI: 1.73‑7.23), so 
that having chronic underlying disease could increase 
the chance of having the nocebo phenomenon in IBS 
patients up to three and a half times. We did not find 
any significant differences in other variables of general 
characteristics.

The psychological distress and perceived stress obtained 
from the GHQ‑12 and LSE; their association with the 
nocebo phenomenon is presented in Table 2. The findings 
of the study showed that the IBS patients with nocebo 
phenomenon had a significant difference (P = 0.05) by 
having more elevated scores on psychological distress 
and the relative frequency difference of these two groups 
was 8.1. These findings suggested that the IBS patients 
with nocebo phenomenon had more psychological 
distress than non‑nocebo patients. Results showed that 
IBS patients with and without nocebo phenomenon have 
no significant difference about perceived stress (P > .05). 
Crude and multivariable‑adjusted ORs (95% CIs) of 
psychological distress and perceived stress with nocebo 
phenomenon are illustrated in Table 3. Psychological 
distress was associated with a greater chance of having 
nocebo phenomenon (OR: 1.415; 95% CI: 0.992‑2.020; 
P = 0.056) in the crude model. It means that in the study 
group, people with psychological distress have a higher 
chance of having nocebo effect than nondistressed people, 
that is, the risk of nocebo is increased to 41.5% with a 
minimum of 0.992 and a maximum of 2.020. Adjustment 
for multiple potential confounders strengthens these 
associations (P = .017) and increases nearly 59.5% 
chance of the nocebo phenomenon (OR: 1.595; 95% CI: 
1.087‑2.167; P = .017) in model 1. Further adjustment 

Table 1: General characteristics of study participants based on the nocebo status in the IBS patients
Variables IBS patients Nocebo Pa Nocebo ORs and 

95% CIs
P

n=748 No (n=584) Yes (n=164)
Age, y (M±SD) 36.04±7.51 35.72±7.60 37.18±7.10 0.03 1.02 (0.99‑1.05) 0.14
BMI, kg/m2 (M±SD) 24.91±3.90 24.78±3.96 25.37±3.65 0.09 1.02 (0.96‑1.08) 0.40
Se×1 (Female, %) 65.1 65.1 65.2 0.96 0.95 (0.59‑1.55) 0.86
Marital status
 Married, % 83.8 82.4 88.9 0.12 1.00
 Single % 14.7 15.9 10.5 0.12 0.91 (0.42‑1.97) 0.82
 Divorced % 1.5 1.7 0.6 0.12 0.45 (0.05‑3.82) 0.46
Current smokers, % 15.1 15.8 12.8 0.35 1.64 (0.81‑3.29) 0.16
Education2 (university graduate), % 61.9 63.9 54.9 0.03 0.85 (0.54‑1.35) 0.51
Family size3 (≤4 members), % 73.9 74.3 72.6 0.65 0.76 (0.45‑1.29) 0.31
Home ownership4 (owner), % 67.2 68.3 63 0.24 0.56 (0.35‑0.89) 0.01
Antidepressant use5, % 8.7 7 14.6 0.002 1.52 (0.76‑3.01) 0.22
Vitamin supplements6, % 37.2 36.8 38.4 0.70 1.07 (0.67‑1.70) 0.77
Smoking status7 (current smoker) % 15.1 15.8 12.8 0.35 1.64 (0.81‑3.29) 0.16
Physical activity8 (≥1 h/week), % 12.4 12.3 12.8 0.87 1.01 (0.51‑2.01) 0.95
Chronic underlying disease9, % 7.8 5.7 15.2 <0.001 3.54 (1.73‑7.23) 0.001
aObtained from ANOVA or Chi‑square test, where appropriate Data are OR (95% CI). 1Reference group: male. 2Reference group: diploma or under diploma. 
3Reference group: >4 members. 4Reference group: non ownership. 5Reference group: nonuser. 6Reference group: nonuser. 7Reference group: nonsmoker. 
8Reference group: <1 h/week. 9Reference group: no chronic underlying disease

Table 2: Psychological distress, perceived stress and their association with nocebo phenomenon
Variables Nocebo ∆a ∆%b Pc Nocebo % Relative frequency 

differenceNo (n=584) 
M±SD

Yes (n=164) 
M±SD

No % 
(n=584)

Yes % 
(n=164)

Psychological Distress 1.34±0.47 1.42±0.49 0.08 5.97 0.05 34.2 42.3 8.1*
Perceived stress 27.82±19.06 27.51±18.48 ‑0.31 1.11 0.59 62.24 64.86 0.73*
Data are mean±standard deviation (SD). a∆. Difference of means. b∆%. Difference percent of means. cObtained from Independent Samples t‑test. *P<0.0
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for multiple potential confounders strengthens these 
associations (P = .057) and increase nearly 46.4% chance 
of nocebo phenomenon (OR: 1.464; 95% CI: 0.989‑2.167; 
P =.057) in model 2.

The perceived stress was not associated with a chance 
of having the nocebo phenomenon (OR: 0.999; 95% CI: 
0.990‑1.008; P =0.865) in a crude model. It means that 
the present study did not show a significant relationship 
between perceived stress scores and the chance of 
having the nocebo effect (P >.05). Further adjustment 
for multiple potential confounders did not strengthen 
these associations in model 1 and model 2. In a crude and 
adjusted models have not seen a significant association 
between perceived stress and nocebo response.

Discussion

In this study, examining the association between 
psychological distress, perceived stress, and nocebo 
phenomenon (multi‑item food intolerance is possibly 
a nocebo effect in IBS patients) among a large group 
of Iranian adults, we found that a higher score of 
psychological distress was associated with greater odds 
of multifood adverse reaction (nocebo phenomenon). 
The results of the present study are similar to previous 
studies in this regard. For example, Weimer et al. (2020) 
found that “within nocebo responders, physical 
symptoms correlated with greater state anxiety, negative 
mood, catastrophizing, and neuroticism.”[43] Elsenbruch 
et al. found that pain expectation correlated with state 
anxiety.[32] The same study showed a statistically 
significant difference between groups and a high 
prevalence of moderate (42.9%) and severe (20.0%) 
anxiety in the IBS group compared with the non‑IBS 
group (8.6%, 11.4%).[44] In another part of the same study, 
the article which is being published, the results showed 
that there was a significant positive association between 
neuroticism score and nocebo effect among IBS patients. 
It should be noted that anxiety is part of the subscales 
of the NEO Personality Inventory for measuring 

neuroticism. In contrast to these findings, Aslaksen 
et al.[16] could not show an effect of neuroticism on the 
nocebo responses. As opposed to the placebo response, 
neurophysiological correlates of the nocebo response 
seem to involve more pathways related to negative 
expectations and anxiety. Magnetic resonance imaging 
study of nocebo hyperalgesia highlighted the role of the 
emotional cognitive pain pathway. Nocebo hyperalgesia 
has also been shown to be related to hyperactivity of the 
hypothalamic pituitary‑adrenal axis and cholecystokinin, 
a peptide hormone of the gastrointestinal system that is 
involved in anxiety states, also plays a role in the nocebo 
response.[24] Lembo (2020) showed that individuals with 
type A personalities, who tend to have more neuroticism 
and pessimism, appear to have a higher nocebo response 
in IBS patients.[45,46] However, another study revealed 
that the prevalence of anxiety disorders was higher in 
patients with IBS (45.67%) compared with the control 
group (30.71%); furthermore, the prevalence of the severe 
type of anxiety in patients with IBS was higher (53.45%), 
and anxiety disorders were diagnosed in 47% of patients 
with IBS.[44] Another study done in China in 2014 did 
not find a significant relationship between anxiety and 
depression with IBS, despite having higher scores for 
anxiety and depression in patients with IBS compared 
to the control group.[47]

Suffering from a high burden of depression and anxiety 
is prevented by IBS patients. As per a clinic‑based study, 
the prevalence of depression and anxiety in IBS patients 
is 37.1% and 31.4%, respectively.[48] The results indicated 
that IBS‑M was more likely to be associated with a higher 
level of depression and anxiety and the prevalence of 
depression and anxiety in IBS‑C was highest.[48] Amanzio 
et al.[49] showed that individuals with pathologies such 
as anxiety and depression, and those with a tendency 
toward somatization, were more likely to develop 
nocebo effects and responses. Specifically, anxiety, 
depression, and somatization are considered some of 
the psychological components rolled in nocebo‑related 
side effects in randomized clinical trials. Moreover, 
the level of psychopathology, such as the severity of 
positive symptoms and signs of anxiety and depression, 
widely affected their perceptions and attribution of 
bodily sensations to medications.[49] It is interesting to 
note that most IBS patients with comorbid anxiety and 
depression manifest gastrointestinal symptoms before 
presenting with psychiatric symptoms.[50] Patients with 
depression might particularly be at risk due to frequent 
catastrophic thinking and, hence, are more prone to 
developing negative expectations and presenting nocebo 
responses.[51] It should be kept in mind that anxiety, 
depression, somatization, and malfunctional behavior 
are the part of the psychological distress assessment. 
Psychological distress was investigated in this study 
showed that there is a significant relationship between 

Table 3: Multivariable‑adjusted ORs (and 95% CIs) 
for psychological distress and perceived stress with 
nocebo phenomenon
Variables OR (95% CIs for OR) P1

Psychological Distress
Crude model 1.415 (0.992‑2.020) 0.056
Model 12 1.595 (1.087‑2.342) 0.017
Model 23 1.464 (0.989‑2.167) 0.057

Perceived stress
Crude model 0.999 (0.990‑1.008) 0.865
Model 1 0.998 (0.998‑1.008) 0.634
Model 2 0.997 (0.987‑1.008) 0.611

1Derived from a binary logistic regression; 2Model 1: Adjusted for age, sex, 
educational level, and marital status. 3Model 2: Further adjustment for 
antidepressant use and chronic underlying disease
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nocebo responses and psychological distress in IBS 
patients. The pathogenesis of IBS is multifactorial 
and some factors may be more dominant. Several 
clinicians find psychological distress as a dominant 
factor in IBS.[47] Psychological distress is also referred 
to as stress or emotional distress. These terms are used 
interchangeably in the literature to refer to negative 
emotional states.[10] The study by Roderigo et al. supports 
the effects of acute psychological distress on placebo 
and nocebo responses in visceroception.[52] American 
Gastroenterology Association reported similar findings 
in a recent technical review. It showed that psychological 
distress is known to aggravate gastrointestinal symptoms 
leading to severe diarrhea, abdominal discomfort, etc. 
Moreover, psychological and psychiatric comorbidity 
is generally found among IBS patients.[1] Individuals 
with Rome IV IBS have significantly greater levels 
of anxiety, depression, and somatization compared 
with Rome IV functional constipation or functional 
diarrhea, and increasing abdominal pain frequency 
correlates positively with psychological distress and 
somatization.[11] Several clinicians find psychological 
distress as a dominant factor in IBS pathogenesis, as 
seen in previous research.[47] Some studies indicated 
that individual factors like negative expectations and 
negative contextual factors can predispose individuals 
to psychological distress and the onset of the nocebo 
phenomena.[49] Interestingly, some studies could not 
find correlation between autonomic arousal and nocebo 
hyperalgesia. Likewise, in another study found no 
correlations between placebo effects and stress markers. 
Clearly, stress and nocebo responses involve many 
cognitive, emotional, and psycho‑neurobiological factors 
that remain to be fully understood.[32] The limitations of 
the present study include nocebo phenomenon is one of 
the important and new topics in clinical studies and has 
more limited articles compared to other clinical topics. 
Detailed definitions and specific evaluations are scarce in 
the research literature related to nocebo and the nature 
of the nocebo phenomenon could possibly influence the 
study in patients.

Conclusion

The present study showed that psychological distress 
with chronic underlying disease and antidepressant use 
are important elements in presenting multifood adverse 
reaction that we named here as a nocebo effect in IBS 
patients but we did not find any relationship between 
perceived stress and nocebo effect in this study. The 
results of the present study indicate that the management 
of psychological distress and chronic underlying disease 
in IBS patients can affect the nocebo responses and 
facilitate clinical intervention in these patients. Further 
studies are required to confirm these findings.

Acknowledgments
The authors are thankful to participants of the SEPAHAN 
project and authorities of Isfahan University of Medical 
Sciences for their excellent cooperation.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

References

1. Umrani S, Jamshed W, Rizwan A. Association between 
psychological disorders and irritable bowel syndrome. Cureus 
2021;13:e14513.

2. Guthrie E, Thompson D. Abdominal pain and functional 
gastrointestinal disorders. BMJ 2002;325:701‑3.

3. Spiller R, Aziz Q, Creed F, Emmanuel A, Houghton L, Hungin P, 
et al. Guidelines on the irritable bowel syndrome: Mechanisms 
and practical management. Gut 2007;56:1770‑98.

4. Flik CE, Bakker L, Laan W, van Rood YR, Smout AJ, de 
Wit NJ. Systematic review: The placebo effect of psychological 
interventions in the treatment of irritable bowel syndrome. World 
J Gastroenterol 2017;23:2223‑33.

5. Longstreth GF, Thompson WG, Chey WD, Houghton LA, Mearin F, 
Spiller RC. Functional bowel disorders. Gastroenterology. 
2006 Apr 1;130 (5):1480‑91.

6. Kutschke J, Harris JR, Bengtson MB. The relationships between 
IBS and perceptions of physical and mental health—a Norwegian 
twin study. BMC gastroenterology. 2022 May 28;22(1):266.

7. Muscatello MR, Bruno A, Mento C, Pandolfo G, Zoccali RA. 
Personality traits and emotional patterns in irritable bowel 
syndrome. World J Gastroenterol 2016;22:6402‑15.

8. Mudyanadzo TA, Hauzaree C, Yerokhina O, Architha NN, 
Ashqar HM. Irritable bowel syndrome and depression: A shared 
pathogenesis. Cureus 2018;10:e3178.

9. Surdea‑Blaga T, Băban A, Dumitrascu DL. Psychosocial 
determinants of irritable bowel syndrome. World J Gastroenterol 
2012;18:616‑26.

10. McKenzie SH, Harris MF. Understanding the relationship 
between stress, distress and healthy lifestyle behaviour: a 
qualitative study of patients and general practitioners. BMC 
Family Practice. 2013 Dec; 14(1):1‑8.

11. Shiha MG, Asghar Z, Thoufeeq M, Kurien M, Ball AJ, Rej A, et al. 
Increased psychological distress and somatization in patients 
with irritable bowel syndrome compared with functional 
diarrhea or functional constipation, based on Rome IV criteria. 
Neurogastroenterol Motil 2021;33:e14121.

12. Colloca L, Benedetti F. Placebos and painkillers: Is mind as real 
as matter? Nat Rev Neurosci 2005;6:545‑52.

13. Häuser W, Hansen E, Enck P. Nocebo phenomena in medicine: 
Their relevance in everyday clinical practice. Dtsch Arztebl Int 
2012;109:459‑65.

14. Planès S, Villier C, Mallaret M. The nocebo effect of drugs. 
Pharmacol Res Perspect 2016;4:e00208. doi: 10.1002/prp2.208.

15. Flaten MA, Al’absi M. Placebo and placebo effect. InEncyclopedia 
of Behavioral Medicine. Cham: Springer International Publishing. 
2020. p. 1693‑5.

16. Aslaksen PM, Lyby PS. Fear of pain potentiates nocebo 
hyperalgesia. J Pain Res 2015;8:703‑10.

17. Vambheim SM, Flaten MA. A systematic review of sex differences 
in the placebo and the nocebo effect. J pain Res 2017;10:1831‑9.

18. Data‑Franco J, Berk M. The nocebo effect: A clinician’s guide. Aust 



Nasiri‑Dehsorkhi, et al.: Psychological distress, perceived stress and nocebo effect

8 Journal of Education and Health Promotion | Volume 12 | July 2023

N Z J Psychiatry 2013;47:617‑23. doi: 10.1177/0004867412464717.
19. Faasse K, Petrie KJ. The nocebo effect: Patient expectations 

and medication side effects. Postgrad Med J 2013;89:540‑6. doi: 
10.1136/postgradmedj‑2012‑131730.

20. Corsi N, Emadi Andani M, Tinazzi M, Fiorio M. Changes in 
perception of treatment efficacy are associated to the magnitude 
of the nocebo effect and to personality traits. Sci Rep 2016;6:30671.

21. Price DD, Finniss DG, Benetti F. A comprehensive review of the 
placebo effect: Recent advances and current thought. Annu Rev 
Psychol 2008;59:565‑90.

22. Chavarria V, Vian J, Pereira C, Data‑Franco J, Fernandes BS, 
Berk M, et al. The placebo and nocebo phenomena: Their clinical 
management and impact on treatment outcomes. Clin Ther 
2017;39:477‑86.

23. Petrie KJ, Rief W. Psychobiological mechanisms of placebo and 
nocebo effects: Pathways to improve treatments and reduce side 
effects. Annu Rev Psychol 2019;70:599‑625.

24. Benedetti F, Lanotte M, Lopiano L, Colloca L. When words 
are painful: Unraveling the mechanisms of the nocebo effect. 
Neuroscience 2007;147:260‑71.

25. Rief W, Bingel U, Schedlowski M, Enck P. Mechanisms involved 
in placebo and nocebo responses and implications for drug trials. 
Clinical Pharmacology & Therapeutics 2011;90:722‑6.

26. McLemore BH, McLemore SG, Rogers RR, Pederson JA, 
Williams TD, Marshall MR, et al. Nocebo effects on perceived 
muscle soreness and exercise performance following unaccustomed 
resistance exercise: A pilot study. J Funct Morphol Kinesiol 2020;5:40.

27. Benedetti F, Shaibani A. Nocebo effects: More investigation is 
needed. Expert Opin Drug Saf 2018;17:541‑3.

28. Chey WD. Diet and irritable bowel syndrome. Gastroenterol 
Hepatol (N Y) 2018;14:309‑12.

29. Gargano D, Appanna R, Santonicola A, De Bartolomeis F, 
Stellato C, Cianferoni A, et al. Food allergy and intolerance: 
A narrative review on nutritional concerns. Nutrients 2021;13:1638.

30. Adibi P, Keshteli AH, Esmaillzadeh A, Afshar H, Roohafza H, 
Bagherian‑Sararoudi R, et al. The study on the epidemiology 
of psychological, alimentary health and nutrition (SEPAHAN): 
Overview of methodology. J Res Med Sci 2012;17(suppl 2):S291‑7.

31. Schedlowski M, Enck P, Rief W, Bingel U. Neuro‑bio‑behavioral 
mechanisms of placebo and nocebo responses: Implications for 
clinical trials and clinical practice. Pharmacol Rev 2015;67:697‑730.

32. Elsenbruch S, Roderigo T, Enck P, Benson S. Can a brief relaxation 
exercise modulate placebo or nocebo effects in a visceral pain 
model?. Front Psychiatry 2019;10:144.

33. Blasini M, Corsi N, Klinger R, Colloca L. Nocebo and pain: An 
overview of the psychoneurobiological mechanisms. Pain Rep 
2017;2:e585.

34. Montazeri A, Harirchi AM, Shariati M, Garmaroudi G, Ebadi M, 
Fateh A. The 12‑item General Health Questionnaire (GHQ‑12): 
Translation and validation study of the Iranian version. Health 
Qual Life Outcomes 2003;1:66.

35. Schmitz N, Kruse J, Heckrath C, Alberti L, Tress W. Diagnosing mental 
disorders in primary care: The General Health Questionnaire (GHQ) 
and the Symptom Check List (SCL‑90‑R) as screening instruments. 
Soc Psychiatry Psychiatr Epidemiol 1999;34:360‑6.

36. Cuéllar‑Flores I, Sánchez‑López MP, Limiñana‑Gras RM, 
Colodro‑Conde L. The GHQ‑12 for the assessment of psychological 
distress of family caregivers. Behav Med 2014;40:65‑70.

37. Roohafza H, Ramezani M, Sadeghi M, Shahnam M, Zolfagari B, 
Sarafzadegan N. Development and validation of the stressful life 
event questionnaire. Int J Public Health 2011;56:441‑8.

38. Keshteli AH, Esmaillzadeh A, Rajaie S, Askari G, Feinle‑Bisset C, 
Adibi P. A dish‑based semi‑quantitative food frequency 
questionnaire for assessment of dietary intakes in epidemiologic 
studies in Iran: Design and development. Int J Prev Med 
2014;5:29‑36.

39. Doustmohammadian A, Amini M, Esmaillzadeh A, Omidvar N, 
Abtahi M, Dadkhah‑Piraghaj M, et al. Validity and reliability of 
a dish‑based semi‑quantitative food frequency questionnaire for 
assessment of energy and nutrient intake among Iranian adults. 
BMC Res Notes 2020;13:95.

40. Keshteli AH, Dehestani B, Daghaghzadeh H, Adibi P. 
Epidemiological features of irritable bowel syndrome and its 
subtypes among Iranian adults. Ann Gastroenterol 2015;28:253‑8.

41. Nouri F, Feizi A, Keshteli AH, Roohafza H, Afshar H, Adibi P. 
Personality traits are differently associated with depression 
and anxiety: Evidence from applying bivariate multiple binary 
logistic regression on a large sample of general adults. Psychiatria 
Danubina 2019;31:448‑56.

42. Soltani S, Keshteli AH, Esmaillzadeh A, Adibi P. Food item 
avoidance of patients with irritable bowel syndrome compared 
with healthy people. Arch Iran Med 2019;22:369‑75.

43. Weimer K, Enck P, Dodd S, Colloca L. Placebo and nocebo effects 
in psychiatry and beyond. Front Psychiatry 2020;11:801.

44. Mohammed AA, Moustafa HA, Nour‑Eldein H, Saudi RA. 
Association of anxiety‑depressive disorders with irritable bowel 
syndrome among patients attending a rural family practice 
center: A comparative cross‑sectional study. Gen Psychiatr 
2021;34:e100553.

45. Lembo AJ. Understanding the placebo and nocebo effects in 
patients with irritable bowel syndrome. Gastroenterol Hepatol 
(N Y) 2020;16:374‑6.

46. Nasiri‑Dehsorkhi H, Vaziri S, Esmaillzadeh A, Adibi‑Sedeh P. 
Nocebo and psychological factors in irritable bowel syndrome: 
A scoping review. Int J Body Mind Culture 2022;9:271‑84.

47. Nanda S, Sungono V. Relationship between psychological distress 
and irritable bowel syndrome (IBS) in medical students of Pelita 
Harapan University. The Indonesian Journal of Gastroenterology, 
Hepatology, and Digestive Endoscopy 2020;21:199‑206.

48. Hu Z, Li M, Yao L, Wang Y, Wang E, Yuan J, et al. The level 
and prevalence of depression and anxiety among patients with 
different subtypes of irritable bowel syndrome: A network 
meta‑analysis. BMC Gastroenterol 2021;21:23.

49. Amanzio M, Howick J, Bartoli M, Cipriani GE, Kong J. How 
do nocebo phenomena provide a theoretical framework for the 
COVID‑19 pandemic?. Front Psychol 2020;11:589884.

50. Zhang T, Ma X, Tian W, Zhang J, Wei Y, Zhang B, et al. Global 
research trends in irritable bowel syndrome: A bibliometric and 
visualized study. Front Med (Lausanne) 2022;9:922063.

51. Nestoriuc Y, Pan Y, Kinitz T, Weik E, Shedden‑Mora MC. 
Informing about the nocebo effect affects patients’ need for 
information about antidepressants—An experimental online 
study. Front Psychiatry 2021;12:587122.

52. Roderigo T, Benson S, Schöls M, Hetkamp M, Schedlowski M, 
Enck P, et al. Effects of acute psychological stress on placebo and 
nocebo responses in a clinically relevant model of visceroception. 
Pain 2017;158:1489‑98.


