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Background/Aims
Non-celiac gluten sensitivity is characterized by intestinal and extra intestinal symptoms associated with the consumption of gluten-
containing food. Since biomarkers for non-celiac gluten sensitivity are lacking, its prevalence is estimated based on self-reported 
symptoms. However, no data exist on self-reported non-celiac gluten sensitivity in the Korean population. Thus, we aim to investigate 
the prevalence of self-reported non-celiac gluten sensitivity in the Korean population and to determine its demographic and clinical 
characteristics. 

Methods
This study surveyed Korean participants aged 18-80 years who visited gastroenterology outpatient clinics at 9 tertiary hospitals in 
South Korea from January 2016 to February 2017. They were questioned regarding symptoms related to gluten ingestion: degree of 
discomfort (visual analog scale score), frequency, time of symptom onset, and duration. Abdominal discomfort caused by 11 different 
kinds of gluten-containing Korean food items was investigated. 

Results
More non-celiac gluten sensitivity self-reporters were identified among those with irritable bowel syndrome (33.6%) than among 
controls (5.8%). Major gastrointestinal symptoms included bloating (75.0%), abdominal discomfort (71.3%), and belching (45.0%). 
Common extra-intestinal symptoms included fatigue (20.0%) and headache (13.7%). More than half of those who self-reported non-
celiac gluten sensitivity (66.3%) developed symptoms within 1 hour of food ingestion, and symptoms were localized in the upper 
abdomen (37.5%) and entire abdomen (30.0%).

Conclusion
Our findings suggest that if there are gluten-related symptoms in irritable bowel syndrome, the possibility of accompanying non-celiac 
gluten sensitivity should be considered.
(J Neurogastroenterol Motil 2022;28:283-290)
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Introduction  

Non-celiac gluten sensitivity (NCGS) has been defined as a 
syndrome in which the patient experiences gastrointestinal (GI) 
symptoms associated with consumption of gluten-containing food, 
without having celiac disease or wheat allergy.1-3 NCGS can cause 
both intestinal and extra intestinal symptoms related to gluten-con-
taining food. The symptoms of NCGS are both intestinal (bloating, 
abdominal pain, and diarrhea) and extra intestinal (fatigue and 
headache).4 

According to studies, NCGS has been estimated to have a 
prevalence of 0.6-13.0%.5 Therefore, it may be more common than 
celiac disease, which has a prevalence of about 1% in the general 
population.6 The overall prevalence of NCGS in the general popu-
lation has not been clearly defined. Accurate diagnosis is difficult 
because there are no standardized diagnostic criteria or biomarkers, 
and in some cases, patients start a gluten-free diet after self-diagno-
sis because gluten-containing foods can cause discomfort. Nonethe-
less, the prevalence of NCGS in 4-year-old children in Stockholm’s 
population-based cohort was reported to be 4%.7,8 According to a 
recent UK study of self-reported NCGS, 13% of the general popu-
lation had symptoms related to gluten intake.9

Diagnosis is difficult because there is no reliable marker for the 
diagnosis of NCGS; it is based on the clinical benefit of a gluten-
free diet and the response to the double-blind placebo-controlled 
challenge procedure.2,4 With the lack of a gold-standard diagnostic 
modality for NCGS, the real prevalence of the condition is con-
troversial. Due to the difficulty in diagnosis, it is challenging to 
conduct research on gluten sensitivity in clinical practice. Often, the 
NCGS diagnosis is suggested by the patients themselves in many 
cases who have experienced intestinal and extra intestinal symptoms 
after wheat/gluten intake, and then become asymptomatic with a 
gluten-free diet.10 It is not clear whether celiac disease exists in Ko-
rea. In a case report from Korea,11 both IgA endomysial antibody 
and IgA tissue transglutaminase antibody, which are autoantibodies 
commonly observed in celiac disease, were negative. Cases of celiac 
disease with more typical clinical features, including antibodies, 

have not been reported. To date, there are no data on self-reported 
NCGS in the Korean population. 

The purpose of this study is to determine the prevalence of self-
reported NCGS in the Korean population and to determine the 
demographic and clinical characteristics of the patients with this 
condition.

Materials and Methods  

Study Population
This study was conducted using a survey of Korean participants 

aged between 18 and 80 years with digestive symptoms (functional 
GI disorder) who visited gastroenterology outpatient clinics at 9 
tertiary hospitals in South Korea from January 2016 to February 
2017. Asymptomatic adults were also recruited through public 
advertising. Patients were excluded if they had malignant disease, 
inflammatory bowel disease, diagnosis of any organic disease caus-
ing GI symptoms within the last 6 months (eg, gastric ulcer, acute 
gastroenteritis, cholecystitis, cholangitis, pancreatitis, appendicitis, 
liver abscess, and acute hepatitis), severe underlying disease, or if 
they were unwilling or unable to complete the questionnaire. 

The subjects were divided into 3 groups according to the 
Rome III diagnostic criteria: non-irritable bowel syndrome (IBS) 
groups––subjects without reporting GI symptoms; symptomatic 
non-IBS group––who reported symptoms of abdominal pain or 
discomfort in the past 3 months but did not meet the Rome III cri-
teria for IBS; and IBS group––reporting symptoms who meet the 
Rome III criteria for IBS. 

Previous articles involving cohorts participating in this study 
have already been published,12 and this study is the result of further 
analysis of information from the previous studies. 

Questionnaires and Data Analysis
A total of 386 participants consented to participate in this study; 

a questionnaire was developed to collect data from the subjects. 
The first set of questions in the survey was related to demographic 
information, including age, sex, level of education, employment, 
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and household income. The second set of questions was the Korean 
Rome III questionnaire, which was divided into a control group, 
an IBS group, and a symptomatic non-IBS group by checking the 
presence or absence of symptoms corresponding to IBS. The third 
set of questionnaires was completed by translating and editing the 
Italian questionnaire into Korean.13 The questionnaire focused on 
the recognition of symptoms related to gluten ingestion: the degree 
of discomfort (visual analog scale [VAS]), frequency, latency period 
after eating, and duration. The VAS score ranged from 0 (no symp-
tom) to 10 (most severe symptoms). 

Self-reported NCGS was considered as the reporting of symp-
toms at least once a week after gluten intake. Symptoms reported 
to occur less than once a week were not defined as self-reported 
NCGS. A VAS score of ≥ 8 was discretionally defined as self-
reported NCGS. 

Finally, the fourth set of questions was about abdominal dis-
comfort due to 11 different gluten-containing Korean food items.

Statistical Methods
Differences in continuous variables between groups were 

evaluated using the Kruskal-Wallis test, and differences in categori-
cal variables were evaluated with the χ2 test or Fisher’s exact test. 
Data analysis was performed using SPSS version 20.0 (IBM Corp, 
Armonk, NY, USA). P values < 0.05 were considered statistically 
significant.

Ethics Statement
The study protocol was approved by the institutional review 

boards of all the participating hospitals (Asan Medical Center 
[No. 2016-0050], Gyeongsang National University Changwon 
Hospital [No. 2016-11-003], Samsung Medical Center [No. 
2016-05-072], Chung-Ang University College of Medicine [No. 
1600-004-253], Wonkwang University College of Medicine 
[No. WKUH 201607-HR-076], National Medical center [No. 
H-1605-066-005], Catholic University College of Daegu School 
of Medicine [No. CR-16-136], Seoul National University Col-
lege of Medicine [No. 1512-090-728], and Keimyung University 
School of Medicine [No. 2016-01-008]). Informed consent was 
obtained from all patients.

Results  

Clinical Characteristics of the Study Population
According to the diagnostic criteria, there were 80 (20.7%) 

NCGS patients and 306 (79.3%) patients in the control group. 
A comparison of the demographic and clinical characteristics of 
the NCGS and control groups is presented in Table 1. Although 

Table 1. Clinical Characteristics of the Non-celiac Gluten Sensitivity 
Group and the Control Group

Variables

Patients without 
NCGS  

symptoms  
(n = 306)

Patients with 
NCGS  

symptoms  
(n = 80)

P-value

Age (yr) 50.07 ± 16.41 48.83 ± 14.42 0.539
Sex   0.099
  Male 122 (39.9) 25 (31.2)  
  Female 184 (60.1) 55 (68.8)  
Location   0.226
  Urban 277 (90.5) 77 (96.28)  
  Rural 24 (7.8) 2 (2.5)  
  Missing 6 (1.6) 1 (1.2)  
Education   0.334
  Elementary school 34 (11.1) 4 (5.0)  
  Middle school 19 (6.2) 7 (8.8)  
  High school 69 (22.5) 18 (22.5)  
  ≥ College 183 (59.8) 49 (61.2)  
  Missing 1 (0.3) 2 (2.5)  
Employment  0.569
  Employed/student 206 (67.5)  48 (60.0)  
  Unemployed/retired 20 (6.6) 6 (7.5)  
  Household professional 78 (25.6) 26 (32.5)  
  Missing 1 (0.3) 0 (0.0)  
Household income   0.115
  < 150 55 (18.0) 22 (27.5)  
  150-300 69 (22.5) 18 (22.5)  
  300-500 87 (28.4) 23 (28.8)  
  ≥ 500 79 (25.8) 11 (13.8)  
  Missing 16 (5.2) 6 (7.5)  
Marital status   0.619
  Never married 69 (22.5) 23 (28.8)  
  Married 211 (69.0) 51 (63.8)  
   Separated/divorced/ 

widowed
25 (7.8) 5 (6.2)  

  Missing 2 (0.7) 1 (1.2)  
Alcohol   0.068
  None/ex-drinker 132 (43.1) 44 (50.0)  
  Current drinker 174 (56.9) 36 (45.0)  
Smoking   0.434
  Non-smoker 216 (70.6) 62 (77.5)  
  Ex-smoker 55 (18.0) 12 (15.0)  
  Current smoker 35 (11.4) 6 (7.5)  

NCGS, non-celiac gluten sensitivity.
Data are presented as mean ± SD or n (%).
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the following findings were not statistically significant, the NCGS 
group were younger (48.83 vs 50.07 years, P = 0.539), had a 
higher proportion of females (68.8% vs 60.0%, P = 0.099), had 
a higher education level (P = 0.334), and lived more in the urban 
region (96.28% vs 90.5%, P = 0.226) compared to the control 
group. Household income, marital status, and current drinking and 
smoking rates were not significantly different between the 2 groups.

Prevalence of Self-reported Non-celiac Gluten 
Sensitivity

The number and percentage of participants diagnosed with 
NCGS according to the VAS score criteria are presented in Figure 
1. Overall, regardless of the VAS score, the IBS and symptomatic 
non-IBS group had a higher proportion of patients diagnosed with 
NCGS than the control group. Regarding self-reported NCGS 
(VAS score ≥ 8), 7 patients (5.8%) were diagnosed in the control 
group and 39 patients (23.4%) in the symptomatic non-IBS group 
compared to 34 patients (33.6%) in the IBS group.

Characteristics of Self-reported Non-celiac Gluten 
Sensitivity

Symptoms after gluten consumption in the self-reported 
NCGS group are illustrated in Figure 2. Multiple symptoms were 
reported in the questionnaire. The most frequent GI symptoms 
were bloating (75.0%), followed by abdominal pain (71.3%), and 
belching (45.0%). The most frequent extraintestinal symptom was 
fatigue, which had a frequency of approximately 20.0%, followed by 

VAS 6 point VAS 7 point VAS 8 point VAS 9 point VAS 10 point

100

90

80

70

60

50

40

30

20

10

N
u

m
b

e
r

o
f

s
u

b
je

c
ts

(%
)

0

Control

Symptomatic non-IBS

IBS

44 (43.5)

59 (35.5)

19 (15.9)

35 (34.6)

49 (29.5)

14 (11.7)

34 (33.6)

39 (23.4)

7 (5.8)

22 (21.7)

18 (10.8)

2 (1.6)2 (1.6)

12 (11.8)

14 (8.4)
2 (1.6)2 (1.6)

Figure 1. Prevalence of non-celiac 
gluten sensitivity (NCGS) in Korea via 
the survey: do you think eating food 
containing flour/wheat affects the occur-
rence of gastrointestinal symptoms? IBS, 
irritable bowel syndrome; VAS, visual 
analog scale.
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headache (13.7%), and skin rash (7.5%).
The time course between wheat consumption and symptom 

onset is illustrated in Figure 3. Most subjects (> 90.0%) reported 
that the symptoms began within 6 hours. 

The location of the symptoms is illustrated in Figure 4. The 
most common location was the upper abdomen (37.5%), followed 
by the entire abdomen (30.0%), and lower abdomen (20.0%).

Abdominal Discomfort Associated With Gluten-
containing Food Items

Table 2 presents the participants’ responses regarding whether 
they experienced symptoms with respect to each representative 
gluten-containing food. All types of gluten-containing foods signifi-
cantly caused symptoms in NCGS group compared to the control 
group. Not all types of gluten-containing foods triggered symptoms 
to the same extent; black bean-sauce noodles and instant ramen 

were considered the most common troublesome foods by 46.2% (P 
< 0.001) and 43.8% (P < 0.001) of the subjects, respectively, while 
cornflakes were found to cause symptoms in 11.2% (P = 0.003).

Discussion  

To our knowledge, this is the first study to assess the preva-
lence of self-reported NCGS in Koreans, identify clinical features 
and symptoms, and analyze the relationship between self-reported 
NCGS and food items. In Korea, wheat consumption has markedly 
increased in recent decades, even beyond the global trend of growth 
in wheat consumption. Therefore, in Korea, as in other countries, 
interest in gluten-related disorders and gluten-free diet will gradu-
ally increase. However, data on the population-based prevalence 
of NCGS in Korea are scarce. This study should be one of the few 
studies that can be used as a reference for future studies.

In the current study, the prevalence of self-reported NCGS in 
non-IBS was 5.8%. This prevalence result is similar to the values 
reported in other studies. According to studies,5 DBPC-diagnosed 
NCGS is estimated to have a prevalence of 0.6-13.0%. In contrast, 
in the current study, 33.6% of patients in the IBS group were di-
agnosed with self-reported NCGS. This was similar to findings 
obtained in a large UK population-based questionnaire.9 In the 
UK population-based study, 20.0% of people with self-diagnosed 
NCGS met the Rome III criteria for IBS. This finding suggests 
that people with self-diagnosed NCGS are more likely to have IBS. 
There seems to be a significant overlap between IBS and NCGS. A 
subset of patients with IBS is likely to have NCGS.

Participants in this study included outpatients visiting for diges-
tive diseases and the general population recruited through advertis-

Table 2. Proportion of Patients With Induced Gastrointestinal Symptoms by Gluten-containing Food in the Group

Food item
Patients with NCGS 
symptoms (n = 80)

Patients without NCGS 
symptoms (n = 306)

P-value Odds ratio

Bread 31 (38.8%) 21 (6.9%) < 0.001 8.566 (4.566-16.144)
Black bean-sauce noodles 37 (46.2%) 34 (11.1%) < 0.001 6.884 (3.909-12.123)
Noodle soup 29 (36.2%) 26 (8.5%) < 0.001 6.124 (3.33-11.244)
Rice cake soup 23 (28.8%) 25 (8.2%) < 0.001 4.535 (2.406-8.548)
Dumpling soup 21 (26.2%) 14 (4.6%) < 0.001 7.424 (3.571-15.433)
Instant ramen 35 (43.8%) 44 (14.4%) < 0.001 4.613 (2.685-7.988)
Piazza 33 (41.2%) 32 (10.5%) < 0.001 6.016 (3.378-10.699)
Pasta 26 (32.5%) 17 (5.6%) < 0.001 8.185 (4.160-16.106)
Cornflakes 9 (11.2%) 8 (2.6%) 0.003 4.722 (1.760-12.668)
Cookie 14 (17.5%) 11 (3.6%) < 0.001 5.689 (2.472-13.093)
Cake 16 (20.0%) 17 (5.6%) < 0.001 4.250 (2.039-8.858)

NCGS, non-celiac gluten sensitivity.
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ing. For this reason, the prevalence of NCGS in the overall popula-
tion was not surveyed. Western studies reported that the prevalence 
of IBS based on the population is approximately 5.0-20.0%14,15 with 
a similar prevalence reported in Asia. IBS is widespread in Eastern 
and Western countries.16,17 According to the studies published to 
date, the prevalence of IBS in Korea is approximately 4.7%.18 Con-
sidering the proportion of IBS patients among all patients, it is pos-
sible to estimate the prevalence of NCGS for the entire population 
in Korea.

In most studies, gluten-sensitive individuals are primarily 
women, and they are known to have IBS with intestinal and extra 
intestinal symptoms associated with gluten intake. Compared to the 
results of other studies, the type of symptoms after gluten intake in 
this study was similar to that in other NCGS studies.9,19,20 As de-
picted in Figure 2, bloating, abdominal discomfort, belching, and 
diarrhea were common in NCGS. Patients with both self-reported 
and formally diagnosed NCGS often complain of symptoms seen 
in IBS, such as abdominal pain or discomfort, bloating, and diar-
rhea.13 

Patients with IBS often associate their symptoms with food 
intake, and gluten-based products cause symptoms in 24.0% of 
patients.21 Many of the GI symptoms seen in NCGS can mimic 
IBS, which is characterized based on symptom type and dura-
tion, and are associated with a lack of biomarkers.22 In the current 
study, a large number of self-reported NCGS met the Rome III 
criteria because of the overlap between symptoms of NCGS and 
IBS. Although the pathophysiology of IBS has not yet been clearly 
established, the role of food in IBS affects a wide variety of physi-
ologic parameters.23 Food intolerance that causes symptoms in IBS 
is known to be high,24,25 demonstrating the importance of food 
intake in IBS and a greater understanding of the problem. Whether 
gluten-containing foods cause symptoms in IBS can be an impor-
tant issue. 

It is well known that IBS is often accompanied by other func-
tional GI disorders, such as functional dyspepsia and gastroesopha-
geal reflux disorder.26,27 Therefore, NCGS-like symptoms in these 
IBS patients should always be considered since they may actually be 
functional dyspepsia or gastroesophageal reflux disease symptoms. 
In fact, having a detailed history and using this to differentiate the 
diagnosis is an important issue. 

Our results elucidated that all types of gluten-containing foods 
significantly caused symptoms in the self- reported NCGS group. 
In this study, a survey was conducted using representative gluten-
containing foods that are consumed in Korea. The accuracy of this 
study is increased by confirming the existence of a close association 

between the occurrence of symptoms related to gluten intake and 
gluten-containing foods. In clinical practice, because of a lack of 
diagnostic criteria, screening for NCGS can be simply achieved 
using food containing gluten for individual patients. Currently, it is 
well known that a gluten-free diet is the treatment for patients with 
NCGS. However, recommendations for a gluten-free diet without 
a medically proven diagnosis are unclear. A randomized controlled 
trial28 was conducted to identify gluten that induces both GI and ex-
tra intestinal symptoms in patients with IBS in whom celiac disease 
was excluded and who were symptomatically controlled on a gluten-
free diet. The study indicated that the gluten component in the 
food can be responsible for the GI symptom in patients with IBS. 
To achieve this, monitoring the food intake and having a symptom 
diary is required. Experts recommend conducting a systemic test to 
rule out structural diseases, such as celiac disease or gluten allergy 
prior to a gluten-free diet.29

This study has some limitations. First, this study was able to 
determine the prevalence of NCGS in the asymptomatic and IBS 
groups; however, the study was not based on the entire population, 
and there may be differences in the prevalence of NCGS. This 
study had a large enough sample size to estimate NCGS preva-
lence; hence, the actual difference may be insignificant. Moreover, 
since the study classified patients into IBS, symptomatic non-IBS, 
and normal groups, it allowed for a better understanding of the 
prevalence of NCGS in each subgroup, and it may be used as data 
to check the correlation between IBS and NCGS. Second, the di-
agnosis of NCGS is not standardized because no biomarkers have 
been developed to diagnose NCGS. However, the most commonly 
used method in the diagnosis of NCGS is a double-blind, random-
ized, placebo-controlled challenge following a gluten-free diet;30,31 
however, this method is cumbersome and time-consuming, so it is 
rarely used. Therefore, we adopted a pragmatic approach to inves-
tigate NCGS in this study. An important limitation is that the data 
were based on self-reporting. Moreover, the severity and location 
of symptoms, food involved, and accompanying medical and diag-
nostic conditions were described based on the participants’ survey 
responses. Thus, a future study is planned to determine the differ-
ence between NCGS diagnosis based on the VAS score and diag-
nosis rate via a gluten-free diet. The current study was a base study 
to determine the prevalence and clinical characteristics of NCGS in 
Koreans; a more specific study of NCGS in Koreans is planned in 
the future.

In conclusion, this study demonstrated that the prevalence of 
self-reported NCGS was 5.8% in non-IBS patients and 33.6% in 
IBS patients. Individuals with self-reported NCGS complained of a 
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variety of symptoms related to gluten ingestion, with associated IBS. 
Thus, if there are gluten-related symptoms in IBS, the possibility of 
accompanying NCGS should be considered.
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