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ABSTRACT
Background: Irritable bowel syndrome refers to a subgroup of disorders of gut–brain interaction associated with stress-related symp-
toms, but gastrointestinal infection can also be considered the leading risk factor. It is well reported that coronavirus disease 2019 can 
also result in gastroenteritis. Therefore, this study aimed to evaluate the incidence of post-infectious irritable bowel syndrome and 
stressful status among coronavirus disease 2019 patients.
Methods: This cross-sectional study was conducted on adults with coronavirus disease 2019 referred to the Infectious Disease Clinic in 
Iran from November 2020 to February 2021. Patients who met all eligibility criteria were included in the study. The data were collected 
using a demographic questionnaire, Rome IV criteria questionnaire, and Hospital Anxiety and Depression Scale.
Results: Totally, the data obtained from 233 eligible patients (136 women, 97 men; mean age 38.41) 11.52 (years) were collected and 
analyzed, and 53.2% of the cases had a moderate coronavirus disease 2019. The analysis showed that 27 (11.6%) patients suffered 
from irritable bowel syndrome symptoms based on Rome IV criteria after the recovery from the infection. Also, Hospital Anxiety and 
Depression Scale-based symptoms of depression and anxiety that occurred with coronavirus disease 2019 were reported in 27.4% and 
36.9%, respectively.
Conclusion: Our finding illustrated that irritable bowel syndrome symptoms based on Rome IV could occur in post-infected coronavirus 
disease 2019 patients. Also, Hospital Anxiety and Depression Scale-based symptoms of depression and anxiety were more common in 
females and coronavirus disease 2019 infected patients with clinical symptoms including cough, shortness of breath, and sore throat.
Keywords: Coronovirus disease 2019, hospital anxiety and depression scale, irritable bowel syndrome, Rome IV

INTRODUCTION
Irritable bowel syndrome (IBS) refers to a subgroup of 
disorders of gut–brain interaction characterized by vari-
ous gut symptoms including, abdominal pain, diarrhea, 
constipation, changes in bowel movement, and cramps 
or bloating;1,2 its consequences negatively influence 
a patient’s quality of life and bring in increased global 
health care costs.3 Irritable bowel syndrome is the most 
commonly diagnosed gastrointestinal disorder world-
wide. The global prevalence of IBS has been estimated 
to be between 4.1% and 5.5% according to the Rome 

IV criteria.4-7 A survey also reported that IBS prevalence 
among Iranian subjects aged 19-70 years had been about 
21.5% (based on Rome III definition).8 The interaction 
between the gut–brain axis disturbances and genetic 
and psychosocial factors contribute to IBS develop-
ment, but its pathogenesis, as a multifactorial disorder, 
remains unclear.9,10 Psychological stress acts as a trigger 
in developing IBS through its adverse effects on intestinal 
permeability and motility and hypersensitivity to visceral 
pain.11 What is more, physical and mental stress, in turn, 
could result in changes in gut microbiome composition, 
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dysbiosis, and small intestinal bacterial overgrowth that 
could be involved in both IBS symptom origination and 
perpetuation.1,12 However, it is not yet clear whether the 
psychological characteristics are present before or after 
the onset of gastrointestinal symptoms.13

Today, the rapid severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) infection spread can be 
regarded as a primary global health concern all over the 
world.14 It has also been reported that coronavirus dis-
ease 2019 (COVID-19) caused millions of deaths in late 
2019-2020 worldwide.14 This new acute respiratory syn-
drome, in addition to typical clinical manifestations, could 
also lead to gastrointestinal (GI) manifestations, includ-
ing abdominal pains, diarrhea, nausea, and vomiting.15 A 
recent systematic review in this regard revealed that the 
prevalence of GI symptoms in COVID-19 patients is about 
18% and is still increasing.16 Recently, reports suggest 
that the incidence of diarrhea varies from 2% to 20% in 
patients with COVID-19. Pan et al17 in 2020, examined the 
clinical characteristics of 204 patients with COVID-19 and 
observed the digestive symptoms, including diarrhea, 
vomiting, and abdominal pain in 50.5% of the cases.

Additionally, COVID-19 could adversely impress the ner-
vous system of the GI tract, leading to hypomotility.18 It 
has been stated that COVID-19 can enter intestinal cells 
and cause gastrointestinal symptoms, despite the pres-
ence of low-pH gastric secretions and the secretion of 
bile and digestive enzymes in the GI tract.19,20 Detection 
of SARS-CoV-2 through oral and rectal swabs indicates 
that both gastrointestinal and respiratory tract can be 
targeted by SARS-CoV-2 together; which may represent 
a cross-talk between lungs and gut in COVID-19.18,19 It 
is also assumed that there is a relationship between the 
gut–lung axis and the severity of COVID-19 and dysbio-
sis.20 Meanwhile, the contribution of intestinal leakage to 

the severity of COVID-19 as a result of dysbiosis in the gut 
microbiome is not known.18,20

On the other hand, the COVID-19 pandemic could 
also have psychological effects, such as anxiety, 
frustration, uncontrolled fear, and disabling loneliness 
for people of all ages.21 As a result of these stressful 
situations, gastrointestinal dysfunction and other 
health complications following the coronavirus could be 
caused.22 Alzahrani et al3 demonstrated that IBS symptoms 
could exacerbate during the COVID-19 pandemic. It is 
well reported that COVID-19 infection can also result 
in gastroenteritis. Therefore, this cross-sectional study 
aimed to investigate IBS incidence and its correlation 
with stressful status among COVID-19 individuals after 
recovery of the disease.

MATERIALS AND METHODS
A prospective cross-sectional study was conducted 
on adults with COVID-19.23 They were referred to the 
Infectious Diseases Clinic of Hazrat Rasool Akram 
Hospital in Tehran (Iran) to diagnose SARS-CoV-2 infec-
tion based on clinical symptoms or due to the severity of 
the disease from November 2020 to February 2021. The 
participants undergoing a diagnostic procedure, such as 
a nasopharyngeal polymerase chain reaction (PCR) test 
(n = 136) or chest radiograph (n = 96) to show their lung 
involvement, had a definite diagnosis of coronavirus 
infection by their physician. The objectives of this study 
were explained in detail to all patients, and also, partici-
pating in this study was fully conscious and based on their 
desire. Further, written informed consent was obtained 
from each patient. Meanwhile, all patients received the 
national protocol of standard treatment without changes.

Patients with COVID-19 were investigated for the study 
inclusion or exclusion criteria after their recovery periods. 
The inclusion criteria were as follows: age 18 years old or 
above, having a definitive diagnosis of coronavirus with 
different severity (mild, moderate, and severe) using 
biochemical tests or computed tomography scan of 
chest and observation of lung involvement, absence of 
concomitant malignancies (such as cancer, pre-coronary 
kidney failure, heart failure, liver disorders, etc.). Exclusion 
criteria for this study were as follows: children, pregnant 
and lactating women, asymptomatic COVID-19 patients 
or individuals admitted to the ICU with critical conditions, 
having neurological diseases and gastrointestinal 
disorders, and an individual’s unwillingness to continue 
cooperation. Also, eligible participants with mild, 

Main Points
•	 Irritable Bowel Syndrome (IBS) refers to a subgroup of dis-

orders of gut–brain interaction, leading to a decline in the 
patient’s quality of life.

•	 Coronavirus disease 2019 (COVID-19), in addition to 
typical clinical manifestations (such as fever, myalgia or 
fatigue, myalgia or arthralgia, chills, low body tempera-
ture, and headache) could also result in gastrointestinal 
manifestations.

•	 Our findings demonstrated that post-infectious IBS and 
Hospital Anxiety and Depression Scale-based symptoms of 
depression and anxiety might occur in COVID-19 patients.
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moderate, and severe severity of coronavirus infection 
were included in the study. After at least 6 months of their 
recovery, all participants completed the stress and Rome 
IV questionnaires. The patients’ information, including 
(i) demographic data (such as age, gender, past medical 
history, drug history, and smoking); anthropometric 
measurements (such as height, weight, and body mass 
index (BMI)); (ii) biochemical test data (such as COVID-
19-SARS-CoV-2 PCR, and anti-SARS-CoV-19 IgG and 
IgM); (iii) severity of illness based on physician diagnosis 
and symptoms (such as mild, moderate, and severe); 
(iv) clinical symptoms (such as fever, cough, shortness 
of breath, chest pain, redness of the conjunctiva of the 
eye, sore throat, loss of sense of smell or taste, shivering, 
pain, feeling exhausted, nausea and vomiting, and 
diarrhea) were also recorded at the baseline of the study. 
Notably, all obtained information of each patient was 
collected using telephone contact by our experts.

Rome IV questionnaire was applied to diagnose the types 
of IBS that assess recurrent abdominal pain or discomfort 
at least once a week for the past 6 months with at least 
2 or more of the following features: (i) related to defeca-
tion; (ii) it is associated with changes in stool frequency; 
(iii) with a change in the shape (appearance) of stools.23 

,24 In this study, the Hospital Anxiety and Depression Scales 
(HADs) questionnaire, a 14-item self-rating scale, was 
also used to evaluate anxiety and depression symptoms 
in different diseases related to psychological diseases. 
Each item has a score of 0-3; the higher rates show more 
significant anxiety or depression symptoms. The total 
scores in each section were classified from 0 to 21, which 
were as follows: the score from 0 to 7 showing a standard 
scale, 8 to 10 indicating a borderline range, and the scores 
between 11 and 21 representing clinical problems.25,26

The present study was also prepared following the ethi-
cal principles and confirmed by the medical ethics com-
mittee of Iran University of Medical Sciences, Tehran, Iran 
(No: IR.IUMS.REC.1399.514). All participants provided 
their written informed consent before the collection of 
the data. Data used for this study were extracted anony-
mously from the participants.

Statistical analysis
The normality distribution of the variables prior to data 
analysis was examined by the graphical methods, numeri-
cal characteristics, and Shapiro–Wilk’s test. Descriptive 
statistics were also applied to express the qualitative 
variables using frequencies as numbers, and percent-
ages and the value of continuous data were presented as 

mean and standard deviation. The independent sample 
t-test was carried out to compare the continuous vari-
ables. A chi-square test or Fisher’s exact test was also 
used to compare the categorical variables of character-
istics in COVID-19 patients with and without IBS. Among 
the tertile of HADS in relation to depression and anxiety, 
we used a one-way analysis of variance for quantitative 
variables and a chi-square test for categorical variables. In 
the end, multivariable logistic regression was performed 
for COVID and IBS among tertiles of HADS scores. We 
calculated the odds ratio and 95% CI in adjusted models 
for age, sex, BMI, the severity of COVID, and past medi-
cal history. Statistical Package for the Social Sciences 
(SPSS) statistical program version 24 (IBM Corp., Armonk, 
NY, USA) was used to perform the statistical analysis. 
P < .05 was considered statistically significant.

RESULTS
The current study assessed 565 patients with confirmed 
COVID-19 in terms of the study inclusion criteria. In total, 
233 eligible patients were included in the study (Figure 1). 
The demographic characteristics of the participants are 
presented in Table 1. Of the 233 patients, 136 (58.4%) 
were females, and 97 (41.6%) were males. Also, the mean 
age and BMI of the participants were 38.41 (11.51) years 
and 26.29 (4.97), respectively. One hundred twenty-four 
(53.2%) patients had moderate COVID-19. As shown 
in Table 1, around 27 (11.6%) patients of all confirmed 
patients with COVID-19 experienced IBS symptoms 
based on Rome IV criteria. According to the result of 
HADS, symptoms of depression and anxiety in patients 
infected with COVID-19 were 27.4% and 36.9%, respec-
tively. Most affected individuals had COVID-19 symptoms, 
such as fever, cough, body pain, and tiredness (Table 2). 
Table 3 shows the characteristics of the individuals report-
ing IBS symptoms after 6 months of being infected with 
COVID-19. The proportion of IBS occurrence was higher 

Figure 1.  Flow diagram of study participants.
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Table 1.  Frequency of Sign and Symptoms in Patients During 
COVID-19 Infection

Variables, n (%) COVID-19 Patients (n = 233) 

Fever

  Yes 134 (57.5)

  No 99 (42.5)

Cough

  Yes 125 (53.6)

  No 108 (46.4)

Shortness of breath

  Yes 88 (37.8)

  No 145 (62.2)

Chest pain

  Yes 82 (35.2)

  No 151 (64.8)

Redness of the conjunctive of the eye

  Yes 37 (15.9)

  No 196 (84.1)

Sore throat

  Yes 76 (32.6)

  No 157 (67.4)

Loss of sense of smell or taste

  Yes 125 (53.6)

  No 108 (46.4)

Shivering

  Yes 119 (51.1)

  No 114 (48.9)

Body pain

  Yes 185 (79.4)

  No 48 (20.6)

Feeling exhausted

  Yes 184 (79)

  No 49 (21)

Nausea and vomiting

  Yes 67 (28.8)

  No 166 (71.2)

Diarrhea

  Yes 79 (33.9)

  No 154 (66.1)
Data are shown numbers (%).
COVID-19, coronavirus disease 2019.

Table 2.  Demographic Characteristics of Post-infected Patients

Variables COVID-19 Patients (n = 233) 

Age (year) a 38.41 (11.51)

Sexb

  Male 97 (41.6%)

  Female 136 (58.4%)

BMIa 26.29 (4.97)

Weight (kg)a 75.61 (18.27)

Smokingb

  Yes 9 (3.9%)

  No 224 (96.1%)

Severity of COVID-19b

  Mild 91 (39.1%)

  Moderate 124 (53.2%)

  Severe 18 (7.7%)

PMHb

  HTN 13 (5.4%)

  DM 16 (6.6%)

  Other disease 56 (24.5%)

IBSb

  Yes 27 (11.6%)

  NO 206 (88.4%)

HADS-Db

  Negative 169 (72.5%)

  Mild 35 (15%)

  Moderate 18 (7.7%)

  Severe 11 (4.7%)

HADS-Ab

  Negative 147 (63.1%)

  Mild 41 (17.6%)

  Moderate 21 (9%)

  Severe 24 (10.3%)

PCR testb 136 (58.4%)

  Positive

  Chest radiograph b 96 (41.4%)
aData are shown as mean (SD)
bData are shown in numbers (%). 
BMI, body mass index; PMH, past medical history; COVID-19, coronavirus 
disease 2019; HTN, hypertension; DM, diabetes mellitus; HADS, Hospital 
Anxiety and Depression Scale; HADS-D, HADS-Depression; HADS-A, HADS-
Anxiety; PCR, polymerase chain reaction; IgG, immunoglobulin G; IgM, 
immunoglobulin M; SD, standard deviation, SD; IBS, irritable bowel syndrome.
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in women and people aged 40 years or over. In addition, 
there was no significant difference between the study 
participants in terms of severity of COVID-19, BMI, smok-
ing, past medical history, and other factors. The character-
istics of the participants among tertile of HADS in relation 
to depression and anxiety are reported in Tables 4 and 5, 
respectively. As illustrated in Tables 4 and 5, the trends 
of depression and anxiety in females were remarkably 
higher in tertile 3 versus tertile 1; meanwhile, notable 
declining trends of depression and anxiety were observed 
among males in the third tertile compared with the first-
tertile. Accordingly, patients with fever, cough, shortness 
of breath, and sore throat experienced higher symptoms 
of depression. As shown in Table 5, a significant increas-
ing trend of anxiety was shown among patients who had 
experienced cough, shortness of breath, and sore throat 
due to COVID-19. The logistic regression model results 
indicated that the odds of depression and anxiety were 
higher in COVID-19 patients with IBS symptoms, but the 
P-trend was not statistically significant (Table 6).

DISCUSSION
Based on the available literature, the COVID-19 pan-
demic had made significant lifestyle changes and stress-
ful situations. This condition can lead to other acute and 
chronic diseases related to psychological stress and the 
nervous system like IBS.27 The main objective of this 
cross-sectional study was to evaluate the incidence of 
IBS and its correlation with stressful status in individu-
als who recovered from COVID-19. Our results demon-
strated that the 27 COVID-19 patients (11.6%) suffered 
from post-infectious IBS symptoms according to Rome 
IV criteria; meanwhile, there was no significant relation-
ship between anxiety or depression and the incidence of 
IBS symptoms. According to the obtained data, it seems 
that COVID-19 can directly or indirectly influence the gut 
function after the recovery by causing potential patho-
physiological alterations including, dysbiosis, disruption of 
the intestinal barrier, intestinal inflammation, post-infec-
tious states, gut–lung axis impairment, immune dysregu-
lation, psychological stress, as well as use antibiotics, and 
other treatments of the acute phase.28 These are possible 
factors that can trigger IBS after the COVID-19 recovery, 
and infected individuals can generally be predisposed 
to the development of IBS. However, there is a pau-
city of data on the gastrointestinal sequelae of SARS-
CoV-2 infection.28

Our results revealed that post-infectious IBS could 
develop in 11.6% of patients with COVID-19 based 
on Rome IV criteria. Wang  et  al29 also investigated the 

Table 3.  Characteristics of Participants With and Without IBS

Variables
COVID With 
IBS (n = 27)

COVID without 
IBS (n = 206) P*

Age (year)a 41.93 (14.34) 37.95 (11.05) .09
Sex
  Male
  Female

10 (37%)
17 (63%)

87 (42.2%)
119 (57.8%)

.60

Weight (kg)a 73.55 (14.20) 75.88 (18.75) .53
BMI (kg/m2)a 26.43 (3.99) 26.27 (5.09) .87
Severity of COVID-19b

  Mild
  Moderate
  Severe

10 (37%)
13 (48.1%)
4 (14.8%)

81 (39.3%)
111 (53.9%)

14 (6.8%)

.33

Smokingb

  Yes
  No

1 (3.7%)
26 (96.3%)

8 (3.9%)
198 (96.1%)

.96

Past medicalb

  Yes
  No

13 (48.1%)
14 (51.9%)

72 (35%)
134 (65%)

.18

Feverb

  Yes
  No

18 (66.7%)
9 (33.3%)

116 (56.3%)
90 (43.7%)

.30

Coughb

  Yes
  No

15 (55.6%)
12 (44.4%)

110 (53.4%)
96 (46.6%)

.83

Shortness of breathb

  Yes
  No

14 (51.9%)
13 (48.1%)

74 (35.9%)
132 (64.1%)

.10

Chest painb

  Yes
  No

12 (44.4%)
15 (55.6%)

70 (34%)
136 (66%)

.28

Redness of the 
conjunctive of the eyeb

  Yes
  No

5 (18.5%)
22 (81.5%)

32 (15.5%)
174 (84.5%)

.69

Sore throatb

  Yes
  No

7 (25.9%)
20(74.1%)

69 (33.5%)
137 (66.5%)

.43

Loss of sense of smell or 
tasteb

  Yes
  No

10 (37%)
17 (63%)

115 (55.8%)
91 (44.2%)

.06

Shiveringb

  Yes
  No

18 (66.7%)
9 (33.3%)

101 (49%)
105 (51%)

.08

Body painb

  Yes
  No

23 (85.2%)
4 (14.8%)

162 (78.6%)
44 (21.4%)

.42

Feeling exhaustedb

  Yes
  No

22 (81.5%)
5 (18.5%)

162 (78.6%)
44 (21.4%)

.73

Nausea and vomitingb

  Yes
  No

7 (25.9%)
20 (74.1%)

60 (29.1%)
146 (70.9%)

.73

Diarrheab

  Yes
  No

13 (48.1%)
14 (51.9%)

66 (32%)
140 (68%)

.09

aData are shown as mean (SD).
bData are shown in numbers (%).
*Resulted from independent t-test for quantitative variables and chi-square 
for test for categorical variables.
BMI, body mass index; IBS, irritable bowel syndrome; COVID-19, coronavirus 
disease 2019.
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Table 4.  Characteristics of Participants Among Tertile of HADS in Relation with Depression

Variablesb

HADS-D

P*
Tertile 1
(n = 80)

Tertile 2
(n = 89)

Tertile 3
(n = 64)

Sex
  Male
  Female

37 (46.3%)
43 (53.8%)

42 (47.2%)
47 (52.8%)

18 (28.1%)
46 (71.9%)

.03§

IBS
  Yes
  No

11 (13.8%)
69 (86.3%)

6 (6.7%)
83 (93.3%)

10 (15.6%)
54 (84.4%)

.18

PMH
  Yes
  No

25 (31.3%)
55 (68.8%)

34 (38.2%)
55 (61.8%)

26 (40.6%)
38 (59.4%)

.46

Fever
  Yes
  No

46 (57.5%)
34 (42.5%)

41 (46.1%)
48 (53.9%)

47 (73.4%)
17 (26.6%)

.003§

Cough
  Yes
  No

36 (45%)
44 (55%)

44 (49.4%)
45 (50.6%)

45 (70.3%)
19 (29.7%)

.006§

Shortness of breath .01§

  Yes
  No

27 (33.8%)
53 (66.3%)

27 (30.3%)
62 (69.7%)

34 (53.1%)
30 (46.9%)

Chest pain .001§

  Yes
  No

24 (30%)
56 (70%)

22 (24.7%)
67 (75.3%)

36 (56.3%)
28 (43.8%)

Loss of sense of smell or taste
  Yes
  No

45 (56.3%)
35 (43.8%)

46 (51.7%)
43 (48.3%)

34 (53.1%)
30 (46.9%)

.83

Redness of the conjunctive of the eye
  Yes
  No

11 (13.8%)
69 (86.3%)

14(15.7%)
75(84.3%)

12 (18.8%)
52 (81.3%)

.71

Sore throat
  Yes
  No

22 (27.5%)
58 (72.5%)

26 (29.2%)
63 (70.8%)

28 (43.8%)
36 (56.3%)

.08

Shivering
  Yes
  No

46 (57.5%)
34 (42.5%)

39 (43.8%)
50 (56.2%)

34 (53.1%)
30 (46.9%)

.19

Body pain
  Yes
  No

61 (76.3%)
19 (23.8%)

68 (76.4%)
21 (23.6%)

56 (87.5%)
8 (12.5%)

.17

Feeling exhausted
  Yes
  No

63 (78.8%)
17 (21.3%)

67 (75.3%)
22 (24.7%)

54 (84.4%)
10 (15.6%)

.39

Smoking
  Yes
  No

3 (3.8%)
77 (96.3%)

5 (5.6%)
84 (94.4%)

1 (1.6%)
63 (98.4%)

.43

Nausea and vomiting
  Yes
  No

17 (21.3%)
63(78.8%)

30 (33.7%)
59 (66.3%)

20 (31.3%)
44 (68.8%)

.17

Diarrhea
  Yes
  No

29 (36.3%)
51 (63.8%)

32 (36%)
57 (64%)

18 (28.1%)
46 (71.9%)

.51

Severity of COVID-19
  Mild
  Moderate
  Severe

29 (36.3%)
47 (58.8%)

4 (5%)

39 (43.8%)
43 (48.3%)

7 (7.9%)

23 (35.9%)
34 (53.1%)
7 (10.9%)

.50

Data are shown in numbers (%).
*Resulted from ANOVA for quantitative variables and chi-square for test for categorical variables.
§P-trend <.05 was considered significant.
HADS, Hospital Anxiety and Depression Scale; HADS-D, HADS-Depression; BMI, body mass index; IBS, irritable bowel syndrome; PMH, past medical history; 
COVID-19, coronavirus disease 2019.
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Table 5.  Characteristics of Participants Among Tertile of HADS in Relation with Anxiety

Variables

HADS (Anxiety)

P*Tertile 1 (n = 94)
Tertile 2
(n = 72)

Tertile 3
(n = 67)

Sex
  Male
  Female

49 (52.1%)
45 (47.9%)

29 (40.3%)
43 (59.7%)

19 (28.4%)
48 (71.6%)

.01§

IBS
  Yes
  No

10 (10.6%)
84 (89.4%)

8 (11.1%)
64 (88.9%)

9 (13.4%)
58 (86.6%)

.85

PMH
  Yes
  No

31(33%)
63 (67%)

26 (36.1%)
46 (63.9%)

28 (41.8%)
39 (58.2%)

.51

Fever
  Yes
  No

49 (52.1%)
45 (47.9%)

42 (58.3%)
30 (41.7%)

43 (64.2%)
24 (35.8%)

.30

Cough
  Yes
  No

40 (42.6%)
54 (57.4%)

41(56.9%)
31 (43.1%)

44 (65.7%)
23 (34.3%)

.01§

Shortness of breath .007§

  Yes
  No

25 (26.6%)
69 (73.4%)

29 (40.3%)
43 (59.7%)

34 (50.7%)
33 (49.3%)

Chest pain .03§

  Yes
  No

25 (26.6%)
69 (73.4%)

26 (36.1%)
46 (63.9%)

31 (46.3%)
36 (53.7%)

Loss of sense of smell or taste
  Yes
  No

52 (55.3%)
42 (44.7%)

34 (47.2%)
38 (52.8%)

39 (58.2%)
28 (41.8%)

.39

Redness of the conjunctive of the eye
  Yes
  No

12 (12.8%)
82 (87.2%)

12 (16.7%)
60 (83.3%)

13 (19.4%)
54 (80.6%)

.51

Sore throat
  Yes
  No

27 (28.7%)
67 (71.3%)

17 (23.6%)
55 (76.4%)

32 (47.8%)
35 (52.2%)

.006§

Shivering
  Yes
  No

50 (53.2%)
44 (46.8%)

36 (50%)
36 (50%)

33 (49.3%)
34 (50.7%)

.86

Body pain
  Yes
  No

72 (76.6%)
22 (23.4%)

55 (76.4%)
17 (23.6%)

58 (86.6%)
9 (13.4%)

.22

Feeling exhausted
  Yes
  No

70 (74.5%)
24 (25.5%)

56 (77.8%)
16 (22.2%)

58 (86.6%)
9 (3.4%)

.17

Smoking
  Yes
  No

4 (4.3%)
90 (95.7%)

3 (4.2%)
69 (95.8%)

2 (3%)
65 (97%)

.90

Nausea and vomiting
  Yes
  No

23 (24.5%)
71 (75.5%)

23 (31.9%)
49 (68.1%)

21 (31.3%)
46 (68.7%)

.49

Diarrhea
  Yes
  No

32 (34%)
62 (66%)

31 (43.1%)
41 (56.9%)

16 (23.9%)
51 (76.1%)

.05§

Severity of COVID-19
  Mild
  Moderate
  Severe

41 (43.6%)
46 (48.9%)

7 (7.4%)

28 (38.9%)
39 (54.2%)

5 (6.9%)

22 (32.8%)
39 (58.2%)

6 (9%)

.73

Data are shown in numbers (%). 
*Resulted from ANOVA for quantitative variables and chi-square for test for categorical variables.
§P-trend <.05 was considered significant.
HADS, Hospital Anxiety and Depression Scale; HADS-A, HADS-Anxiety; IBS, irritable bowel syndrome; PMH, past medical history; COVID-19, Coronavirus 
Disease 2019.
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association of liver injury and gastrointestinal symp-
toms with the progression of COVID-19 in a systematic 
review and meta-analysis. Up to 53% patients had liver 
dysfunctions, 9.1% diarrhea, 5.2% nausea/vomiting, and 
3.5% abdominal pain. The incidence of gastrointestinal 
symptoms in COVID-19 patients was relatively low, and it 
was not significantly associated with the COVID-19 pro-
gression.29 A retrospective study assessed the gastroin-
testinal manifestations of COVID-19 patients in Iran. The 
most prevalent gastrointestinal symptom was nausea/
vomiting in 115 (18.8%) patients. In addition, there was 
not a relationship between respiratory symptoms and 
GI manifestations in the study.30 In line with these stud-
ies, Zhang et al31 investigated the clinical characteristics 
of COVID-19 patients with GI symptoms from Wuhan 
in early 2020. They reported that 164 patients (32.5%) 
experienced GI symptoms, including appetence, diar-
rhea, nausea, abdominal pain, and vomiting. In contrast, 
Noviello  et  al32 in 2021 assessed the IBS presence of 
164 patients with SARS-CoV-2 infections versus a con-
trol cohort (n = 183) by applying the Rome IV question-
naire no increase in IBS among the post-COVID cohort 
compared to the controls. With these explanations, our 
observation should be interpreted with caution due to the 
low number of patients and the relationship between the 
GI symptoms in the acute phase of COVID-19 and post-
infectious IBS. Therefore, further studies with higher sta-
tistical power would be needed to draw a firm conclusion.

Our reports also showed no significant impact of psy-
chological stress on COVID-19-induced IBS symptoms 
in patients. In contrast, Oshima et al,33 in a population-
based study involving 8.5% of patients with functional 
dyspepsia (FD), 16.6% with IBS, and 4.0% with FD-IBS 
overlap, revealed that the COVID-19 pandemic had 
adverse effects on both GI and psychological symp-
toms among individuals with FD-IBS overlap syndrome. 
Oshima’s study also indicated that the scores of anxi-
ety and depression in the FD-IBS group were higher 
than those in the FD or IBS-only groups. Moreover, their 
results demonstrated that patients with FD-IBS overlap 
syndrome are more vulnerable to psychological stress 

due to the COVID-19 pandemic. Additionally, in a recent 
cross-sectional study, Kamp et al34 described the impact 
of the COVID-19 pandemic on psychological distress 
and gastrointestinal symptoms among 55 patients with 
IBS and comorbid anxiety or depression. The findings 
demonstrated that the COVID-19 pandemic increased 
psychological stress (67-92%) and GI symptoms (44-
48%) among IBS patients. These differences in the 
results may be due to the small sample size and study 
location. On the other hand, a lack of information about 
patients’ psychological stress and GI symptoms before 
COVID-19 infection and during hospitalization could 
affect our findings.

The results obtained from this study also indicated that 
36.9% of patients experienced stress and 27.4% suf-
fered from depression, and patients with severe symp-
toms including fever, cough, shortness of breath, and 
sore throat experienced a higher rate of depression and 
anxiety. Zandifar  et  al35 reported that the prevalence of 
stress and depression in Iranian hospitalized patients 
with COVID-19 were 97.1% and 97.2%, respectively. The 
results of another study in London showed that 13.8% 
and 10.5% of COVID-19 patients discharged from the 
hospital were screened positive for depression and post-
traumatic stress disorder.36 These studies’ differences 
in reported prevalence values revealed that hospitaliza-
tion is a potential source of psychological disorders for 
COVID-19 patients.37 What is more, different tools for 
measuring psychological stress affected the reported 
prevalence values.

The other observations in our study suggested that 
depression and anxiety were more common in women 
than in men. Similarly, previous studies indicated that 
women experienced more stress in the COVID-19 pan-
demic, significantly influenced by poverty, housing inse-
curity, and other gender-based differences.38 Another 
study confirmed that being female, young, and single 
were associated with higher depression, anxiety, and 
stress.39 However, it could not be extrapolated to more 
severe effects of COVID-19 on the mental well-being 

Table 6.  Multivariate Adjusted Odds Ratio and 95% CI for COVID-19 Among Tertiles of HADS Scores (N = 233)

HADS-D

P-trend*

HADS-A

P-trend*Tertile 1 Tertile 2 Tertile 3 Tertile 1 Tertile 2 Tertile 3

OR (95% CI) 1 0.47 (0.16-1.36) 1.09 (0.41-2.84) .55 1 1.07 (0.39-2.93) 1.22 (0.45-3.32) .59
*Resulted from logistic regression. Adjusted for age, sex, BMI, the severity of COVID, and past medical history.
OR, odds ratio; HADS-D, HADS-Depression; HADS-A, HADS-Anxiety; IBS, irritable bowel syndrome; COVID-19, coronavirus disease 2019; HADS, Hospital 
Anxiety and Depression Scale.
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of women. We did not have access to any baseline val-
ues known for anxiety and depression status for these 
patients. Even though psychological dysfunction after 
COVID-19 infection can be affected by various factors 
including level of exposure, loss of a family member, soci-
ety, occupation, age, and gender.40

The strength point of this study was that the IBS inci-
dence based on Rome IV criteria and its correlation with 
stress status in COVID-19 patients were investigated for 
the first time in Iran. However, there are some limitations, 
such as completing the questionnaire via telephone due 
to the pandemic situation, a small sample size, and lack 
of information about the stress status of subjects before 
COVID-19 infection.

CONCLUSION
Our findings suggested that the post-infectious IBS 
based on Rome IV criteria might occur in 11.6% of 
COVID-19 patients and influence the recovery process of 
these patients. Furthermore, the HADS-based symptom 
of depression and anxiety were more common in women 
and COVID-19 infected patients with clinical symptoms, 
including cough, shortness of breath, and sore throat. 
Given the end of the COVID-19 pandemic, further studies 
with a larger sample size are needed to examine its short-
term and long-term GI and psychological complications 
and find solutions for improving them.

Ethics Committee Approval: The study was approved by the medical 
ethics committee of Iran University of Medical Sciences, Tehran, Iran 
(No: IR.IUMS.REC.1399.514).

Informed Consent: Written informed consent was obtained from 
the patients who participated in this study.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept – M.M., F.F., A.H.; Design – M.M., F.F., 
A.H.; Supervision – M.M., A.H., F.F.; Data Collection and/or Processing 
– Z.E., H.J., M.K.S., S.R.Z., S.K.; Analysis and/or Interpretation – T.A., 
J.H.; Literature Search – F.F., M.M., M.M.; Writing Manuscript – F.F., 
M.M., M.M.; Critical Review – F.F., M.M., M.M.

Acknowledgments: The authors would like to express their gratitude 
to the authorities of Rasool Akram Medical Complex Clinical 
Research Developmental Center (RCRDC) for their technical and 
editorial assistance as well as to appreciate the ongoing support of 
all the Rasoul-Akram Hospital medical staff and honorable patients 
who patiently helped our research team to advance this study.

Declaration of Interests: The authors declare that they have no 
competing interest.

Funding: This project was supported by the Colorectal Research 
Center, Iran University of Medical Sciences, Tehran, Iran (IR.IUMS.
REC.1399.514).

REFERENCES
1. Patel  DM, Praveen  NM. Irritable Bowel Syndrome: A Systemic 
Review. International Journal of Advances in Scientific Research. 
2019;5(5)e5180. [CrossRef]
2. Black  CJ, Ford  AC. Global burden of irritable bowel syndrome: 
trends, predictions and risk factors. Nat Rev Gastroenterol Hepatol. 
2020;17(8):473-486. [CrossRef]
3. Alzahrani MA, Alshamrani AS, Ahmasani IM, et al. Coronavirus dis-
ease 2019 pandemic stress and its effects on irritable bowel syn-
drome patients in Saudi Arabia. Medicine. 2020;99(51):e23711. 
[CrossRef]
4. Van den Houte K, Carbone F, Pannemans J, et al. Prevalence and 
impact of self-reported irritable bowel symptoms in the general 
population. U Eur Gastroenterol J. 2019;7(2):307-315. [CrossRef]
5. Vork L, Keszthelyi D, Mujagic Z, et al. Development, content valid-
ity, and cross‐cultural adaptation of a patient‐reported outcome 
measure for real‐time symptom assessment in irritable bowel syn-
drome. Neurogastroenterol Motil. 2018;30(3):e13244. [CrossRef]
6. Aziz  I, Palsson  OS, Törnblom  H, Sperber  AD, Whitehead  WE, 
Simrén M. Epidemiology, clinical characteristics, and associations for 
symptom-based Rome IV functional dyspepsia in adults in the USA, 
Canada, and the UK: a cross-sectional population-based study. 
Lancet Gastroenterol Hepatol. 2018;3(4):252-262. [CrossRef]
7. Sperber  AD, Bangdiwala  SI, Drossman  DA, et al. Worldwide 
prevalence and burden of functional gastrointestinal disorders, 
results of Rome Foundation global study. Gastroenterology. 
2021;160(1):99-114.e3. [CrossRef]
8. Keshteli AH, Dehestani B, Daghaghzadeh H, Adibi P. Epidemiological 
features of irritable bowel syndrome and its subtypes among Iranian 
adults. Annals of gastroenterology: quarterly publication of the 
Hellenic Society of Gastroenterology. Ann Gastroenterol. 
2015;28(2):253-258.
9. Holtmann  GJ, Ford  AC, Talley  NJ. Pathophysiology of irritable 
bowel syndrome. Lancet Gastroenterol Hepatol. 2016;1(2):133-146. 
[CrossRef]
10. Henström M, D’Amato M. Genetics of irritable bowel syndrome. 
Mol Cell Pediatr. 2016;3(1):7. [CrossRef]
11. Qin  HY, Cheng  CW, Tang  XD, Bian  ZX. Impact of psychological 
stress on irritable bowel syndrome. World J Gastroenterol. 
2014;20(39):14126-14131. [CrossRef]
12. Steck N, Mueller K, Schemann M, Haller D. Bacterial proteases in 
IBD and IBS. Gut. 2012;61(11):1610-1618. [CrossRef]
13. Vork L, Keszthelyi D, van Kuijk SMJ, et al. Patient-specific stress–
abdominal pain interaction in irritable bowel syndrome: an 
exploratory experience sampling method study. Clin Transl 
Gastroenterol. 2020;11(7):e00209. [CrossRef]
14. Weinberger  DM, Chen  J, Cohen  T, et al. Estimation of excess 
deaths associated with the COVID-19 pandemic in the United 
States, March to May 2020. JAMA Intern Med. 2020;180(10):1336-
1344. [CrossRef]
15. Struyf T, Deeks JJ, Dinnes J, et al. Signs and symptoms to deter-
mine if a patient presenting in primary care or hospital outpatient 
settings has COVID‐19. Cochrane Database Syst Rev. 
2021;2:CD013665. [CrossRef]
16. Cheung KS, Hung IFN, Chan PPY, et al. Gastrointestinal manifes-
tations of SARS-CoV-2 infection and virus load in fecal samples 

https://doi.org/10.7439/ijasr.v5i5.5180
https://doi.org/10.1038/s41575-020-0286-8
https://doi.org/10.1097/MD.0000000000023711
https://doi.org/10.1177/2050640618821804
https://doi.org/10.1111/nmo.13244
https://doi.org/10.1016/S2468-1253(18)30003-7
https://doi.org/10.1053/j.gastro.2020.04.014
https://doi.org/10.1016/S2468-1253(16)30023-1
https://doi.org/10.1186/s40348-016-0038-6
https://doi.org/10.3748/wjg.v20.i39.14126
https://doi.org/10.1136/gutjnl-2011-300775
https://doi.org/10.14309/ctg.0000000000000209
https://doi.org/10.1001/jamainternmed.2020.3391
https://doi.org/10.1002/14651858.CD013665.pub2


1042

Farsi  et  a l .  I rr itable Bowel  Syndrome and COVID-19Turk J  Gastroenterol  2022;  33(12) :  1033-1042

from a Hong Kong cohort: systematic review and meta-analysis. 
Gastroenterology. 2020;159(1):81-95. [CrossRef]
17. Pan L, Mu M, Yang P, et al. Clinical characteristics of COVID-19 
patients with digestive symptoms in Hubei, China: a descriptive, 
cross-sectional, multicenter study. Am J Gastroenterol. 
2020;115(5):766-773. [CrossRef]
18. AKTAŞ B, Aslim B. Gut-lung axis and dysbiosis in COVID-19. Turk 
J Biol. 2020;44(SI-1):265-272. [CrossRef]
19. Zhou D, Wang Q, Liu H. Coronavirus disease 2019 and the gut–
lung axis. Int J Infect Dis. 2021;113:300-307. [CrossRef]
20. Ai  JW, Zi H, Wang Y, et al. Clinical characteristics of COVID-19 
patients With gastrointestinal symptoms: an analysis of seven 
patients in China. Front Med (Lausanne). 2020;7:308. [CrossRef]
21. Rathod S, Pallikadavath S, Young AH, et al. Psychological impact 
of COVID-19 pandemic: protocol and results of first three weeks from 
an international cross-section survey-focus on health professionals. 
J Affect Disord Rep. 2020;1:100005. [CrossRef]
22. Kaafarani HMA, El Moheb M, Hwabejire JO, et al. Gastrointestinal 
complications in critically ill patients with COVID-19. Ann Surg. 
2020;272(2):e61-e62. [CrossRef]
23. Khalighi Sikaroudi  M, Rezaei Zonooz  S, Ebrahimi  Z, Jebraili  H, 
Farsi F, Talebi A, Masoodi M. Assessment of anorexia and weight loss 
during the infection and recovery period of patients with coronavirus 
disease 2019 (COVID-19). Clinical Nutrition Open Science. 
2021;40:102-110.
24. Schmulson MJ, Drossman DA. What is new in Rome IV. J Neuro-
gastroenterol Motil. 2017;23(2):151-163. [CrossRef]
25. Rishi P, Rishi E, Maitray A, Agarwal A, Nair S, Gopalakrishnan S. 
Hospital anxiety and depression scale assessment of 100 patients 
before and after using low vision care: a prospective study in a ter-
tiary eye-care setting. Indian J Ophthalmol. 2017;65(11):1203-1208. 
[CrossRef]
26. Hajian-Tilaki  K, Hajian-Tilaki  E. Factor structure and reliability of 
Persian version of hospital anxiety and depression scale in patients with 
breast cancer survivors. Health Qual Life Outcomes. 2020;18(1):176. 
[CrossRef]
27. Quek SXZ, Loo EXL, Demutska A, et al. Impact of the coronavirus 
disease 2019 pandemic on irritable bowel syndrome. J Gastroenterol 
Hepatol. 2021;36(8):2187-2197. [CrossRef]
28. Settanni  CR, Ianiro  G, Ponziani  FR, et al. COVID-19 as a 
trigger of irritable bowel syndrome: a review of potential mecha-
nisms. World J Gastroenterol. 2021;27(43):7433-7445. [CrossRef]

29. Wang  N, Guo  J, Liu  F, et al. Depot-specific inflammation with 
decreased expression of ATM2 in white adipose tissues induced by 
high-margarine/lard intake. PLOS ONE. 2017;12(11):e0188007. 
[CrossRef]
30. Montazeri M, Maghbouli N, Jamali R, et al. Clinical characteristics 
of COVID-19 patients with gastrointestinal symptoms. Arch Iran 
Med. 2021;24(2):131-138. [CrossRef]
31. Zhang  JJ, Dong  X, Cao  YY, et al. Clinical characteristics of 140 
patients infected with SARS‐CoV‐2 in Wuhan, China. Allergy. 
2020;75(7):1730-1741. [CrossRef]
32. Noviello D, Costantino A, Muscatello A, et al. Functional gastro-
intestinal and somatoform symptoms five months after SARS‐CoV‐2 
infection: a controlled cohort study. Neurogastroenterol Motil. 
2022;34(2):e14187. [CrossRef]
33. Oshima T, Siah KTH, Yoshimoto T, et al. Impacts of the COVID‐19 
pandemic on functional dyspepsia and irritable bowel syndrome: a 
population‐based survey. J Gastroenterol Hepatol. 2021;36(7):1820-
1827. [CrossRef]
34. Kamp KJ, Levy RL, Munson SA, Heitkemper MM. Impact of COVID-
19 on Individuals with irritable bowel syndrome and comorbid anxiety 
and/or depression. J Clin Gastroenterol. 2022;56(2):e149-e152.  
[CrossRef]
35. Zandifar A, Badrfam R, Yazdani S, et al. Prevalence and severity 
of depression, anxiety, stress and perceived stress in hospitalized 
patients with COVID-19. J Diabetes Metab Disord. 2020;19(2):1431-
1438. [CrossRef]
36. Naidu SB, Shah AJ, Saigal A, et al. The high mental health burden 
of “Long COVID” and its association with on-going physical and res-
piratory symptoms in all adults discharged from hospital. Eur Respir 
J. 2021;57(6). [CrossRef]
37. Chen  Y, Huang  X, Zhang  C, et al. Prevalence and predictors of 
posttraumatic stress disorder, depression and anxiety among hospi-
talized patients with coronavirus disease 2019 in China. BMC Psy-
chiatry. 2021;21(1):80. [CrossRef]
38. Elbay  RY, Kurtulmuş  A, Arpacıoğlu  S, Karadere  E. Depression, 
anxiety, stress levels of physicians and associated factors in Covid-
19 pandemics. Psychiatry Res. 2020;290:113130. [CrossRef]
39. Connor J, Madhavan S, Mokashi M, et al. Health risks and out-
comes that disproportionately affect women during the Covid-19 
pandemic: a review. Soc Sci Med. 2020;266:113364. [CrossRef]
40. Boyraz G, Legros DN. Coronavirus disease (COVID-19) and trau-
matic stress: probable risk factors and correlates of posttraumatic 
stress disorder. J Loss Trauma. 2020;25(6-7):503-522. [CrossRef]

https://doi.org/10.1053/j.gastro.2020.03.065
https://doi.org/10.14309/ajg.0000000000000620
https://doi.org/10.3906/biy-2005-102
https://doi.org/10.1016/j.ijid.2021.09.013
https://doi.org/10.3389/fmed.2020.00308
https://doi.org/10.1016/j.jadr.2020.100005
https://doi.org/10.1097/SLA.0000000000004004
https://doi.org/10.5056/jnm16214
https://doi.org/10.4103/ijo.IJO_436_17
https://doi.org/10.1186/s12955-020-01429-6
https://doi.org/10.1111/jgh.15466
https://doi.org/10.3748/wjg.v27.i43.7433
https://doi.org/10.1371/journal.pone.0188007
https://doi.org/10.34172/aim.2021.21
https://doi.org/10.1111/all.14238
https://doi.org/10.1111/nmo.14187
https://doi.org/10.1111/jgh.15346
https://doi.org/10.1097/MCG.0000000000001515
https://doi.org/10.1007/s40200-020-00667-1
https://doi.org/10.1183/13993003.04364-2020
https://doi.org/10.1186/s12888-021-03076-7
https://doi.org/10.1016/j.psychres.2020.113130
https://doi.org/10.1016/j.socscimed.2020.113364
https://doi.org/10.1080/15325024.2020.1763556

