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Abstract
Background: Irritable Bowel Syndrome (IBS) is one of the common intestinal diseases reducing quality of life. Its global prevalence 
varies between 7 - 21%. Changes in intestinal microbiome, permeability, immune function, motility and visceral sensitivity, brain-in-
testinal interactions and psychosocial status are suggested to be effective in the pathogenesis of IBS. Variability of symptoms in IBS 
including chronic abdominal pain with diarrhea or constipation separately or both resulted in different strategies to be carried out 
in the treatment of the disease. 

Summary: In the treatment of IBS patients, a holistic approach consisting of diet, lifestyle changes and drugs is required. Recent stu-
dies shown that vitamin D deficiency is common in IBS patients and supplementation of vitamin D can be effective in the treatment 
of IBS. The immunomodulatory, anti-inflammatory and antimicrobial properties of vitamin D and its association with psychosocial 
status are related to its role in IBS. Since IBS is a stress-sensitive disorder, impact of SARS-CoV-2 infection on IBS symptoms can not 
be ignored. In addition, IBS patients have a high risk of vitamin D deficiency resulting more severe symptoms during the pandemic. 
In this study, the role of vitamin D in IBS and the impact of SARS-CoV-2 infection in IBS patients were reviewed.

Key points: The intervention studies on vitamin D supplementation do not provide strong and generalizable evidence. SARS-CoV-2 
infection could effect IBS symptoms. Vitamin D supplementation may be effective for IBS patients during COVID-19 pandemic since 
IBS patients are prone to infection and have a risk of more severe symptoms.
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Introduction

Irritable bowel syndrome (IBS) is one of the most common fun-
ctional bowel disorders which affects 7 to 21% of general popula-
tion worldwide [1]. It is characterized by chronic and intermittent 
abdominal pain or discomfort with altered bowel habits [2]. De-
pending on to predominant bowel habit, IBS is divided into four 
categories which are diarrhea-predominant (IBS-D), constipation- 
predominant (IBS-C), a mixed symptomology (IBS-M) and unclas-

sified IBS (IBS-U) [3]. IBS has a significant cost to society due to its 
high prevalence, since it impairs daily activities and reduces quality 
of life [4]. Pathophysiology of IBS is unclear and multifactorial but 
altered gastrointestinal motility, visceral sensation, brain-gut inte-
ractions, and psychosocial distress have become prominent among 
the host and environmental factors [2]. Drugs for IBS such as an-
tispasmodic drugs, antidepressants, antibiotics, antidiarrhea, an-
ticholinergic drugs, alosetron, lubiprostone, behavioral therapies, 
exercise and diet interventions are included in the treatment [3].
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Vitamin D is a fat-soluble steroid hormone which participates 
in many cellular mechanisms particularly in calcium-phosphorus 
metabolism and bone mineralization. Its deficiency is associated 
with inflammatory bowel disorders, colorectal cancer, depression, 
sclerosis, and some other pathologies [5]. Being a crucial hormo-
ne for the organism, vitamin D aids the calcium and phosphate 
absorption and also controls the parathyroid hormone secretion. 
Low vitamin D levels are common in IBS patients and are negati-
vely correlated with symptom severity, similarly as in gastrointes-
tinal diseases like IBD and colorectal cancer [6]. The immunomo-
dulator, anti-inflammatory and antimicrobial properties of vitamin 
D are associated with its role in IBS [7]. Vitamin D has an important 
role in many factors associated with the onset and recurrence of 
IBS such as anxiety and depression, imbalance in intestinal perme-
ability, inflammation and response to microorganisms in epithelial 
cells. Therefore, vitamin D supplementation may be effective in the 
control and remission of the disease [8].

SARS-CoV-2 infection has become a global health issue emerging 
from Wuhan, China in late December 2019, affecting morbidity, 
mortality, economic loses, and social issues indirectly as a result of 
social isolation [9]. In addition to people’s fear of infection, preven-
tions, restrictions and prohibitions to control the disease globally 
caused stress in life. Since IBS is a stress-sensitive disorder, symp-
toms of patients can be influenced by the pandemic situation [10]. 
Patients with gastrointestinal disorders have an increased risk of 
SARS-CoV-2 infection owing to existence of gut dysbiosis [11]. Vita-
min D supplementation is suggested especially to people with high 
vitamin D deficiency risk during COVID-19 pandemic [12].

IBS pathophysiology

IBS has a multifactorial, complex and unclear pathophysiology 
including changes in gut microbiome, genetic factors, immune 
response, physiologic stress, and psychosocial factors with some 
possible mechanisms [8,13].

Gut motility

Gut-brain axis dysregulation causes dysmotility throughout 
intestines. Motility response increases against stressors in IBS 
patients [14]. Increased gas retention in intestines and delayed 
transit of the gas from duodenum to rectum were reported in IBS 
patients [15].

Food intolerance

Fermentable oligosaccharides, disaccharides, monosaccharides 
and polyols (FODMAPs) triggers IBS symptoms. A metaanalysis de-
monstrated that a low FODMAP diet may improve IBS symptoms 
especially abdominal pain, bloating, and diarrhea [16].

Inflammation

IBS symptoms can be seen in patients with inflammatory dise-
ases like celiac, inflammatory bowel disease or gastroenteritis. Alt-
hough, there is an unclear pathophysiology of inflammation on IBS 
symptoms, there is an possible explanation that the inflammatory 
response alters intestinal permeability resulting in IBS symptoms 
[17].

 Intestinal hypersensitivity

Intestinal hypersensitivity is a clinical marker of IBS which has 
an unclear reason. After an inflammation it can be seen with in-
testinal permeability [18]. Because of longer intestine emptying ti-
mes; bowel distention and bloating are encountered as symptoms 
of intestinal permeability in IBS patients [15].

Post-infection 

After an enteric infection, IBS symptoms are observed in 20% of 
patients. Prolonged fever, prolonged infection, anxiety, depression, 
and younger age are possible risk factors causing IBS symptoms 
[17].

Stress and depression

Stress, anxiety and depression are main psychological comorbi-
ties worsening IBS symptoms. Brain-gut axis dysfunction is a pos-
sible explanation of IBS pathophysiology. While central nervous 
system can change gut physiology, alterations in the gut can also 
effect psychology through interacting with brain [13].

Microbiome 

IBS patients have altered microbiota and lower number and va-
riety of bacterias in their gut [17]. Altered microbiota takes place 
IBS pathogenesis through increased permeability, changes in im-
mune response, gut-brain axis and gut function [14].

Genetics

A wide range of genes and their interactions were explained as 
genetic impact of IBS. Some familial similarities related to having 
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a monozygotic twin and mother with IBS were shown in several 
studies. Additionaly, many patients with IBS report that they have 
relatives experiencing IBS [13].

IBS management

IBS management consists of individualized and multidiscipli-
nary approach including pharmacological treatment, psychological 
therapy and dietary intervention. Antispasmodics, antidepressants, 
eluxadoline, lubiprostone, and linaclotide are suggested pharmaco-
logical therapies for IBS management. Low fermentable oligosacc-
harides, disaccharides, monosaccharides, polyols (FODMAP) diet, 
peppermint oil, probiotics, psyllium (not wheat bran), cognitive 
behavioral therapy and hypnotherapy are recommended as non- 
pharmacological treatment options [19]. Since it is a symptom-ba-
sed syndrome, it is important to define gastrointestinal symptoms 
and the IBS subtype before selecting the treatment method [1]. Re-
gular physical activity is recommended to IBS patients in order to 
get rapid bowel habits and improve the symptoms of illness. Some 
studies conducted with IBS patients support that exercise decrea-
ses colonic transit time and gastrointestinal symptoms [3]. Ninety 
percent of IBS patients associate their symptoms with their diet 
and make dietary restrictions [1]. Dietary interventions in IBS ma-
inly consist of low FODMAP diet, gluten free diet. However, most 
of the dietary interventions have low level of recommendation 
and strength of evidence. Low FODMAP diet takes the largest part 
of literature in terms of dietary interventions. Besides, fiber con-
sumption has a strong evidence, especially poorly fermentable and 
soluble fiber is recommended for IBS treatment [3].

Vitamin D mechanism on IBS pathophysiology

Although the exact pathophysiology of IBS has not been iden-
tified; changes in the gut microbiome, intestinal permeability, gut 
immune function, visceral sensation, brain-gut interactions, and 
psychosocial status are demonstrated as possible mechanisms [2]. 
Vitamin D has role in these mechanisms in terms of intestinal bar-
rier function, immune response, T-cell regulation and central sen-
sitivity [20] (Figure 1). Vitamin D synthesis begins with activation 
of 7-dehydrocholesterol in the skin. It is hydroxylated in the liver to 
produce 25-hydroxycholecalciferol and converted to 1,25 (OH)2D3 
in the kidney to produce its active form. Vitamin D receptor inter-
cedes biological activity of 1,25(OH)2D3. Vitamin D and vitamin D 
receptor regulates gut microbiome altering gut microbiome com-
position, regulating immune response, microbiota dysbiosis and 
gut tolerance [21].

Figure 1: Different factors and vitamin D effect on IBS were 
demonstrated.

Vitamin D and microbiota

Vitamin D has a potential effect on microbiota. Its deficiency 
causes dysbiosis that induces inflammation. Vitamin D may alter 
gut microbiota through affecting intestinal immune cells. On the 
other hand, if vitamin D levels are low, specific bacterias compete 
with other microorganisms and lower the immune response [8]. In 
addition, alterations in vitamin D receptor gene affect human gut 
microbiome. Vitamin D and vitamin D receptor signaling is signifi-
cant in intestinal barrier function, immunity and homeostasis [22].

Vitamin D and immune response

Effect of vitamin D on immune system is demonstrated for Inf-
lammatory Bowel Diseases (IBD). As immune system has also an 
important role in IBS pathophysiology, vitamin D may have similar 
effects on IBS [8]. Vitamin D receptors and enzymes regulate im-
mune system through antigen-presenting-cells, T cells, B cells and 
monocytes [23].

Vitamin D and psychological comorbidities

According to American Association of Gastroenterology, depres-
sion and anxiety is prevalent (%60) in IBS patients and exacerbates 
gastrointestinal symptoms [24]. The relationship between vitamin 
D deficiency and depression has been investigated in many studies. 
Therefore; vitamin D supplementation can improve symptoms and 
quality of life by improving anxiety, stress and depression in IBS 
patients [25]. Dysregulated serotonin production and vitamin D 
insufficiency may have a role in IBS pathophysiology and pathoge-
nesis. Vitamin D modulates the expression of genetic biomarkers 
of IBS [26].
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Vitamin D status

 Low level of sunlight exposure, diet with low vitamin D, dark 
skin color, aging and obesity take part as risk factors of vitamin 
D deficiency [27]. It is estimated that vitamin D deficiency is very 
common, occuring in 1 billion people worldwide [28]. Prevalence 
rates of 25(OH)D levels < 50 nmol/L (or 20 ng/ml) have been sta-
ted as 24% in US, 37% in Canada, and 40% in Europe. These levels 
have been estimated lower in children and elderly [29]. According 
to Endocrine Society, less than 20 ng/mL (50 nmol/L) of 25(OH)D 
level is defined as deficiency, levels between 20 to 29.9 ng/mL (52-
72 nmol/L) is defined as insufficiency whereas levels higher than 
30 ng/mL (75 nmol/L) is defined as sufficiency [30]. Moreover, Ins-
titute of Medicine (IOM) recommends 20 ng/mL (50 nmol/L) of 
vitamin D for a healthy individual in order to maintain bone health 
[31]. Vitamin D intoxication occurs when the levels reach 150 ng/
mL [28].

Vitamin D deficiency in IBS 

Vitamin D deficiency is defined as 25(OH)D level of less than 20 
ng/ml [28]. Vitamin D status of IBS patients were investigated in 
several observational studies. Vitamin D deficiency was found sig-
nificantly more common (82%) in patients with IBS compared to 
healthy individuals [32]. In a study, 1000 IBS patients were exami-
ned and serum 25(OH)D concentrations were lower than 30 nmol 
in 72% of women and 3% of men [6]. According to study conducted 
with 90 IBS patients and control group; 66.7% of patients’ serum 
25(OH)D levels were lower than 20 ng/ml. In addition to the high 
prevalence of vitamin D deficiency in IBS patients, vitamin D defi-
ciency is associated with more severe clinical symptoms and lower 
quality of life. There is a significant association between vitamin D 
levels and quality of life [33]. In a retrospective study; vitamin D 
deficiency has been reported among more than 50% of pediatric 
IBS patients ages between 6 - 21 years. The study suggests that it is 
important to perform routine screening of vitamin D levels in these 
patients. This study also states that female gender and migraine are 
posssible factors associated with lower vitamin D levels [34]. In a 
cross-sectional study with 965 adolescent girls, IBS was found to 
be associated with reduced vitamin D levels. Patients with higher 
physical activity levels had higher vitamin D levels. Furthermore, 
being overweight and obese and lower AST and ALT concentrations 
were reversely related with vitamin D status [35].

Dietary sources, supplements and ultraviolet B exposure are 
known as main sources of vitamin D [28]. Natural sources of vi-
tamin D are limited in foods that is why in some countries foods 
are fortified with vitamin D. It is found in foods in two forms: cho-
lecalciferol (D3) from animal sources and ergocalciferol (D2) from 
plant sources. Fish, egg yolk and liver are good sources of vitamin 
D3, whereas some mushrooms are good sources of vitamin D2. For-
tification can be made with D2 and D3 forms. Milk, breakfast cereals, 
margarine and fortified orange juice are some fortified foods in US 
[36].

There is no international recommendation for optimum vitamin 
D supplementation. The Endocrine Society recommends 10,000 IU 
as daily safe level, while the 10M and The European Food and Sa-
fety Authority recommend to stay below 4000 IU/day (100 µg) 
[29].

Vitamin D in treatment of IBS

There are intervention studies investigating effects of vitamin 
D supplementation on IBS. In a 6-month study conducted with 
adolescents with IBS and vitamin D deficiency, vitamin D supple-
mentation compared to the placebo group resulted in significant 
improvement in IBS symptoms and quality of life and it created 
a significant increase (2-fold) in serum vitamin D levels [7]. In a 
double-blind, randomized and placebo-controlled study; IBS pa-
tients were given 50,000 IU of vitamin D3 or a placebo. There was a 
significant improvement in IBS symptoms. Vitamin D supplements 
improve the quality of life (QoL) in IBS patients by improving 
anxiety and depression [37]. According to the factorial blinded 
study of effects of vitamin D and soy isoflavones on IBS treatment 
with women participants, co-administration of vitamin D and soy 
isoflavones significantly effected on total score of IBS. However, it 
did not improved symptom scores and quality of life. Vitamin D and 
soy isoflavones alone significantly improved symptom scores and 
quality of life [38]. Another study of vitamin D and soy isoflavo-
nes co-administration showed that vitamin D and soy isoflavones 
supplementation reduced plasma inflammatory markers and fecal 
protease activity which can be related to inflammation and intesti-
nal permeability of IBS [39]. Jalili., et al. also carried a double-blind, 
randomized and placebo-controlled study in order to indicate effe-
ct of vitamin D on women participants with IBS who do not get me-
dicine for their symptoms and have similar diets. 6 weeks of vita-
min D supplementation improved patients’ IBS symptoms and QoL 
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[20]. A case study examined a woman with IBS who was diagnosed 
20 years ago and high dose of vitamin D (50 - 75 μg per day) posi-
tively affected IBS symptoms, bowel functions, anxiety and depres-
sion. Also, social media accounts of IBS patients analysed in same 
paper and vitamin D supplementation improved symptoms in %70 
of patients [40]. Another randomized clinical trial, conducted in 
patients with diarrhea-predominant IBS (IBS-D), analyzed the ef-
fects of vitamin D supplementation on pathogenesis. Participants 
were taken 50,000 IU/week of vitamin D3 or placebo. Vitamin D3 
supplementation improved symptom severity, quality of life, dep-
ression and visceral sensitivity in IBS patients after 9 weeks of tre-
atment. Serum serotonin concentrations and anxiety levels were 
not found significantly different [24]. Based on the knowledge of 
immune-modulatory and anti-inflammatory role of vitamin D, ef-
fect of vitamin D on inflammatory cytokines and biomarkers of 
oxidative stress were investigated in a trial. The double-blinded, 
placebo-controlled randomized study was conducted with 90 IBS 
patients for 6 months. Vitamin D supplementation showed a posi-
tive impact on some of these markers especially on IBS-D [41]. In a 
12-week, randomized and double blinded study; it has been found 
that low vitamin D levels are associated with low quality of life in 
IBS [42]. The study indicates that vitamin D supplementation, com-
pared to placebo and both vitamin D and probiotics, may have a 
positive effect on IBS patients with vitamin D deficiency through 
enhancing life quality of patients. Although this study of IBS did 
not find it effective, according to the results of a systematic review; 
co-supplementation of vitamin D and probiotics is effective in ma-
nagement of many chronic diseases [43].

Impacts of SARS-CoV-2 infection in IBS patients

COVID-19 pandemic may affect gastrointestinal and psycho-
logical symptoms of IBS which is a gut-brain disorder responsive 
to stress [44]. Anxiety, stress and depression have become more 
prevalent worldwide since the beginning of COVID-19 pandemic. 
Spending longer time in quarantine was associated with increased 
psychological problems while family support was associated with 
decreased anxiety, stress and depression [45]. A study aiming to 
examine the effects of COVID-19 pandemic on IBS patients asserted 
that participants with IBS had worsened well-being and less adhe-
rence to social distancing compared to non-IBS participants. Most 
of the IBS patients reported that their symptoms have not changed 
during pandemic, about 27% of patients reported improved symp-
toms and about 12% of patients reported worsened symptoms. A 

higher proportion of the participants not experiencing symptom 
changes were disposed to maintain social distancing for an inde-
finite time period compared to those with worsened symptoms. 
Furthermore, participants with no symptom changes had better 
emotional well-being. Those participants had more fear of infecti-
on and applied better hygiene practices compared to participants 
with symptom deterioration [10]. COVID-19 pandemic may cause 
stress which exaggerates IBS symptoms in patients. An observati-
onal study analysed the impact of the COVID-19 related stress on 
patients with IBS in Saudi Arabia. The patients reported fear of sel-
f-infection or a family member infection and fear of death. Most of 
the stressed patients reported that they usually experience more 
severe symptoms. Some of them consulted a physician and used 
medication [46]. Another study examined the effect of COVID-19 
caused stress on gastrointestinal symptoms of IBS, anxiety and 
depression. Most of the subjects reported increased stress, anxiety 
and depression in addition to increased gastrointestinal symptoms 
such as diarrhea, constipation and abdominal pain in about half of 
the subjects [47]. An online survey study conducted in Japan inves-
tigated SARS-CoV-2 infection on IBS and functional dyspepsia (FD) 
patients. The study demonstrated that COVID-19 pandemic caused 
negative impact on IBS/FD. Major percentage of subjects (85.3%) 
did not report changes in symptoms followed by worsened symp-
toms (11.9%) and improved symptoms (2.8%). Subjects with both 
IBS and FD got the worst symptom scores [44]. Psychological dise-
ase comorbidity and occupational issues were suggested as factors 
worsening or improving IBS symptom severity. Youth, commuting 
public transportation before quarantine, working from home and 
flexible work or school hours were found as improving factors whi-
le occupational stress was an worsening factor [44].

Although COVID-19 pandemic has some properties such as cau-
sing stress and poor well-being which may negatively effect IBS sy-
mptom severity, no change or improvement in symptoms were ob-
served in a high percentage of patients. This condition was defined 
as COVID-19 IBS paradox by some researchers [10]. Low quality of 
life in IBS patients tends to higher risk of depression. Alterations 
in bowel habits, worries about body image, food choices and other 
social worries impair daily and social activities [48]. Flexible work 
hours, better social well-being due to social support of close ones, 
less stressed conditions related to work and a controlled environ-
ment preventing impairments in activities have been explained as 
possible causes of improvement in symptoms [10] (Figure 2).
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COVID-19 Risk and Impact of Vitamin D in IBS Patients

Studies show that vitamin D supplementation may protect aga-
inst respiratory tract infections through its anti-inflammatory and 
immunomodulatory role and inhibition of viral replication (Ali, 
2020). T regulatory lymphocytes provide a defence mechanism 
against inflammation and viral infection and vitamin D supplemen-
tation can increase its levels. Additionally, an increase in inflamma-
tory cytokines associated with low levels of vitamin D causes an 
increased risk of viral respiratory tract infections [49]. Vitamin D 
supplementation is recommended to people who have more risk of 
vitamin D deficiency during COVID-19 pandemic. However, there is 
not enough evidence on its effect on COVID-19 severity and morta-
lity [12]. Patients with gastrointestinal diseases like IBS and comor-
bidites like type 2 diabetes and obesity are prone to gut dysbiosis 
leading higher severity and infection risk of COVID-19 (Figure 3). 
Altered fecal microbiota was associated with SARS-CoV-2 infection 
and COVID-19 severity at fecal level. Therefore, therapeutic appro-
aches to manage gut microbiota are necessary [11]. Since vitamin 
D deficiency is a common problem for people with IBS, it may be 
important to get sufficient vitamin D especially during pandemic.

Figure 2: Positive and negative effects of COVID-19 pandemic 
on IBS patients were showed.

Figure 3: Two factors increase the risk of SARS-CoV-2 infection 
in IBS patients.

Conclusion

IBS is a common gastrointestinal disease reducing quality of life 
and has important effects on societies. Symptom variability and 
multifactorial pathogenesis of IBS needs to follow a multidiscipli-
nary approach in IBS treatment. Vitamin D is a crucial hormone for 
the organism and the factors related psychosocial comorbidities, 
immune response and gut microbiome are possible effects of Vita-
min D on IBS. Vitamin D deficiency in IBS patients and its associa-
tion with lower quality of life and severe symptoms were demons-
trated in several studies. Furthermore, the intervention studies on 
vitamin D supplementation do not provide strong and generalizab-
le evidence due to the differences in dose administered, duration 
of treatment and sample size. Therefore; further long-term studies 
with larger sample size are needed for the application of vitamin 
D in the treatment of IBS. SARS-CoV-2 infection could effect IBS 
symptoms negatively because of social isolation and stress of the 
pandemic. On the other hand, no change or improvement in symp-
toms were observed in a high percentage of patients. In addition, 
IBS patients are prone to infection and have a risk of more severe 
symptoms because of gut dysbiosis and a high risk of vitamin D 
deficiency. That is why, vitamin D supplementation may be more 
effective for IBS patients during COVID-19 pandemic. Also, health 
effects of pandemic on IBS patients should be investigated in future 
studies.
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