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Abstract: Background: This study aimed to evaluate the correlation between the presence of hairy
tongue and H. pylori infection in patients referring to their blood test based on the serum levels of
anti-H pylori IgG antibodies. Methods: This cross-sectional study was conducted in the Department of
Oral Medicine, University of Damascus Dental School, between February 2021 and January 2022. The
sample size of 40 patients (23 males, 17 females), whose ages ranged from 20–79 years with a mean
age of 41.5 ± 12 years, was calculated using the G*power 3.1.3, with a statistical power of 80% and a
significance level of 0.05. The hairy tongue index was assessed by a visual method based on observing
the dorsum tongue appearance. Then, a blood test was performed to detect the presence of H. pylori
by Immulite 2000 XPi. Statistical analysis was performed using SPSS software 22.0, Chi-square.
Results: The prevalence of hairy tongue was higher among males (75%) as compared to females
(25%) and was found to be statistically significant (p = 0.026). The hairy tongue lesions were found
to be least in the 20–39 age group and most prevalent in the 40–59 age group, without statistically
significant correlation. H. pylori infection was detected positive in 70% and negative in 30% of hairy
tongue patients, compared to the control group, where the rates were 15% and 85%, respectively,
with a statistically significant correlation between infection with H. pylori and hairy tongue (p = 0.001).
Conclusion: Our results strongly suggest that the hairy tongue might be considered an indicator of
H. pylori infection.
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1. Introduction

The tongue is a vital organ in the oral cavity; it acts as an index for underlying
systemic diseases [1]. Systemic diseases may first present with alterations in the tongue [2].
Traditionally, the tongue performs an essential function in preserving concord inside the
oral environment [3]. The tongue is essentially a gateway to the digestive system [4].

The tongue manifestations represent the characteristics of the pathogenic factors and
the state of the internal organs, especially the spleen and stomach [5]. Furthermore, the
color of the middle of the tongue body indicates acute changes in the gastric mucosa and is
a useful noninvasive screening tool for erosive gastritis [6]. A hairy tongue is one of these
lesions caused by a lack of adequate desquamation of keratin over the filiform papillae [7].
The discoloration is caused by porphyrin-producing chromogenic bacteria or yeast [8].
Defective desquamation prevents normal debridement ensuing in an immoderate increase
and thickening of the filiform papillae that collect debris, bacteria, fungi, or other foreign
materials, all of which contribute to the discoloration [9]. The shadeation stages from cream
to brown to black, relying on extrinsic factors, inclusive of diet and smoking, and intrinsic
factors, such as chromogenic macro-organisms and fungi [10].

The oral microbiome helps the host against the invasion of opportunistic microor-
ganisms. The oral microbiome also impacts the microbial communities that colonize the
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gastrointestinal tract, and its imbalances not only contribute to oral diseases but also the
risk of gastrointestinal disorders, adverse pregnancy outcomes, cardiovascular disease,
diabetes, rheumatoid arthritis, and systemic nervous diseases [11].

Xing Se Joan Mo stated that “the tongue coating is shaped via way of means of the
stomach”. In clinical studies, researchers have mentioned that the tongue frame mod-
ifies slowly with the improvement of chronic gastritis, but the tongue coating changes
rapidly and obviously [7]. Observing the researched tongue-coating metabolic markers
and the composition of microorganisms in persistent gastritis sufferers helps to deter-
mine whether there is any relationship between tongue diagnosis (noninvasive detection)
and metabolic processes or microorganisms [5]. Some of these microorganisms are mi-
croaerophilic, Gram-negative bacterium whose primary ecological niche is the human
stomach, such as Helicobacter pylori [12]. Helicobacter pylori (H. pylori) is a spiral-shaped
bacterium that grows in the digestive tract and can be found in more than half of the
world’s population. The clinical features of Heliobacter pylori vary from symptomless
inflammation to gastrointestinal malignancy [13]. The pathogenic properties of H. pylori
include its ability to survive in gastric juice, reduce gastric acidity, and colonize the gastric
mucosa [12]. The detection and isolation of H. pylori from the gastric mucosa have been
carried out successfully. However, reviews of extra-gastric isolation, primarily in the oral
cavity, are nevertheless controversial [14]. Additionally, the influence of local and gastric
infections on the development of oral pathology is unclear [15].

A wide range of laboratory investigations are available to identify H. pylori. These are
both noninvasive and invasive tests. Noninvasive tests include serology, a urea breath test,
and a stool antigen test. Invasive tests include histology, rapid urease test and culture [16].
Blood antibody tests detect the presence of antibodies of H. pylori in the upper part of the
small intestine (duodenum) and stomach [17]. However, immunoglobulin (IgG) antibodies
can persist in the blood for years after the bacteria have been completely eradicated as
serological tests simply detect an immune response [18]. In epidemiological studies, serum
tests could offer a high sensitivity of 88–94% and a specificity of 74–88% [17]. Serum
assaying of anti-H pylori IgG antibodies could be used to determine the prevalence of acute
and chronic infections [19]. In general, the serum levels of anti-H pylori IgG antibodies
increase in the presence of infection and could be used as a marker [14].

A study by Hou et al. showed that tongue manifestations could be a feasible predictor
of H. pylori infection in patients with gastrointestinal symptoms. Hou et al. reported a
significant difference in the prevalence of H. pylori infection between patients with thick
and thin coatings in yellow tongue compared to white tongue patients [20]. In other
studies, there was a higher risk of H. pylori infection with coated tongue, such as the study
of Mohammadi et al., which determined the prevalence of H. pylori infections and its
relationship with coated tongue in the patients referred for a urease breath test. It was
revealed that 41.1% of the patients with coated tongue had H. pylori infection, whereas this
value was 22.7% in the participants with non-coated tongue had H. pylori infection. The
findings showed a significant relationship between coated tongue and H. pylori infection
(p = 0.025) [21]. Moreover, Zaric et al. showed an association between H. pylori infection
and coated tongue; they observed coated tongue in 18 patients (27.2%) out of 66 who had
gastric H. pylori infection and in only 2 patients (6.25%) out of 32 without H. pylori infection
(p = 0.0164). Their findings suggested that the eradication of gastric H. pylori significantly
alleviated coated tongue, which may be considered as an extra gastric manifestation of this
common chronic H. Pylori infection [12].

Reviewing the literature has revealed no research on the relationship between hairy
tongue and H. pylori [12,21]. All the published articles evaluating coated tongue were only
confined to oral manifestations of some lesions and studied its relationship with H. Pylori
infection using invasive tests. The test has been used in Mohammedi’s study, which was a
urease breath test [21], and Zaric’s study using an invasive biopsy gastric test [12], whereas
Hou et al. did not mention the name of the test they used. It is recommended to conduct
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more clinical studies with a noninvasive serological test to evaluate the presence of H. pylori
infection in its acute and chronic states, regardless of the treatment used or unused.

This study aimed to evaluate the correlation between the presence of hairy tongue and
H. pylori colonization in patients referring to their blood test based on the serum levels of
anti-H pylori IgG antibodies.

2. Materials and Methods
2.1. Study Design and Settings

This study was designed as a cross-sectional study. It was conducted in the Department
of Oral medicine, University of Damascus Dental School between February 2021 and
January 2022. Ethical approval was obtained from the Local Research Ethics Committee at
the Faculty of Dentistry of the University of Damascus (UDDS-236-12012016/SRC-1552).

2.2. Sample Size Calculation

The sample size was calculated using the G*power 3.1.3 program (Heinrich-Heine-
University, Düsseldorf, Germany) with a statistical power of 80%, and a significance
level of 0.05. It was assumed that the detection rates of H. pylori in the symptomatic
and asymptomatic oral lesions groups were 87.3% and 49.5%, respectively, in a previous
study [22]. A difference in the proportion of 40% was used to calculate the required sample
size. Employing the chi-square test, the required sample size was 20 patients in each group.
The total number of patients required for both groups was 40 patients.

According to previous studies, the prevalence of hairy tongue varies geographically,
typically ranging from 5.3% to 11.3% in Arabic countries or among the Arabic popula-
tion [23–25]. Therefore, the examination of more than 377 outpatients referred to the Oral
Medicine Department was suggested to obtain the required number of candidate patients.

2.3. Sampling Frame and Patients’ Recruitment

After examining 400 patients attending the Department of Oral medicine at the Uni-
versity of Damascus, it was found that 32 patients (20–79 years) met the inclusion criteria.
The research project was clarified to the patients. Among the 27 patients who agreed to join
the study, 20 (15 males and five females) were randomly selected. By all examined patients,
it was found that 210 patients (20–79 years) met the conditions for inclusion into the control
group (non-hairy tongue patients). Among the 190 patients who agreed to join the study,
20 (8 males and 12 females) were randomly selected from the sampling frame and were
included in the study. The project took place between February 2021 and January 2022.

Information sheets were given to all patients, and informed consent forms were
collected upon approval.

The inclusion criteria were the following: (1) patients with hairy tongue lesions
assessed clinically; (2) no general problems; (3) good oral health; (4) age between 20 and
79 years. The exclusion criteria involved the following: (1) the presence of other oral
diseases; (2) the presence of severe systemic diseases; (3) the use of immunosuppressive
drugs; (4) the patient refused the process of study; (5) children and adolescents; (6) pregnant
and lactating women; (7) radiotherapy or chemotherapy patients.

Individuals in the control group were selected from the outpatient clinics of the Oral
Medicine Department. The selected controls had come for complaints that were not related
to inflammatory diseases, and they had no evidence of hairy tongue lesions. The control
exclusion criteria were the same as those for the main study group.

2.4. Outcome Measures

The patients were asked to wash their mouths with sterile water before performing the
intraoral examination of the tongue. Moreover, they were asked to open their mouth and
protrude the tongue as much as possible and were examined with sterile gloves. Tongue
examination was done according to the guidelines of the WHO without performing any
cytology or biopsy [26].
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2.5. The First Outcome Variable: Hairy Tongue Index

The hairy tongue index was assessed by a visual method based on observations of
the dorsum tongue appearance, as described by Shimizu et al. A score between 0 and 3
was given, with Score 0 indicating the absence of any tongue coating; Score 1: thin tongue
coating and visible tongue papillae; Score 2: very thick tongue coating with visible tongue
papillae; and Score 3: a hair-like appearance of the tongue with a dark color. If the examiner
scored two or higher, participants were regarded as having hairy tongues [27].

2.6. The Second Outcome Variable: H. pylori IgG Antibodies:

Two mL of venous blood was collected by 5 mL disposable sterile syringes and poured
into simple test tubes. The tubes were labeled with the subject’s name, age, and gender and
sent to the laboratory within 1 h, where the blood was coagulated and the clot separated
from the serum by centrifugation at a speed of 7000 rpm for 25 min. The resultant serum
was transferred into 5 mL transparent plastic tubes and stored at −20 ◦C. This serological
test is based on the serum levels of anti-H pylori IgG antibodies to detect Helicobacter
pylori presence. Serological testing for the H. pylori IgG-antibodies was performed using
a commercially available enzyme-linked immunosorbent assay by Immulite 2000 XPi
(Immunoassay System, Siemens, Munich, Germany). According to the manufacturer’s
guidelines, results were considered positive if the antibody titers were more than 1.1 U/mL.
This assay has been assessed in a population similar to the presented trial and has a proven
sensitivity of 98–100% and a specificity of 79–85% [28].

2.7. Statistical Analysis

All the data were analyzed using the Statistical Package for Social Science (SPSS)
program (version 22.00; IBM Corp., Armonk, NY, USA). The mean age was compared
using independent t-tests, while gender and other characteristics were compared using the
Chi-square test. A p-value of less than 0.05 was considered statistically significant.

3. Results

The Chi-square test was used to associate the occurrence of the hairy tongue with
age, gender, and H. pylori infections. Of a total of 40 patients, whose ages ranged from
20–79 years, 23 were males, whose mean age was 41.30 ± 13.55 years, and 17 were females,
whose mean age was 41.59 ± 9.93 years). In the Cases group (n = 20), 15 (75%) patients
were males and 5 (25%) were females; the mean age was 44.53 ± 13.255 and 46.8 ± 10.109,
respectively. In the control group (n = 20), 8 (40%) patients were males and 12 (60%) were
females; the mean age was 35.25 ± 12.703 and 39.42 ± 9.414 years, respectively (Table 1).

Table 1. Descriptive statistics of the demographic variables for the study sample (n = 40).

Variable
Hairy Tongue Group Control Group Full Sample

Frequency % Frequency % Frequency %

Gender

Male 15 75.0 8 40.0 23 57.5

Female 5 25.0 12 60.0 17 42.5

Total 20 100.0 20 100.0 40 100.0

Age group

20 to 39 7 35.0 12 60.0 19 47.5

40 to 59 10 50.0 7 35.0 17 42.5

60 to 79 3 15.0 1 5.0 4 10.0

Total 20 100.0 20 100.0 40 100.0

The prevalence of hairy tongue was higher among males, 15 (75.0%), compared
to females, 5 (25.0%). This greater prevalence was found to be statistically significant
(p = 0.026). In other words, with a 95% confidence level, there was a statistically significant
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association between gender and the presence of the hairy tongue lesion as it was found
that the hairy tongue infection in males was more common than in females in a ratio of 3:1
(Table 2).

Table 2. Distribution of the hairy tongue lesions according to the gender in the hairy tongue group
and the control group.

Group
Gender

p-Value †
Male Frequency (%) Female Frequency (%)

Hairy tongue 15 (65.2) 5 (29.4)
0.026 *

Control 7 (34.8) 13 (70.6)
† Chi-square test was used, * significant at p < 0.05; the chi-square statistic with Yates’ correction was 4.9495.

The hairy tongue lesions were found to be least in the 20–39 years of age group with
3 cases (15%), and it was most prevalent in the 40–59 age group with 10 cases (50%),
followed by 60–79 years of age with 7 cases (35%), as compared to the control group,
where the proportions were 60.0%, 35.0%, and 5.0% respectively. There was no statistically
significant correlation between age groups and hairy tongues (Table 3).

Table 3. Distribution of the hairy tongue lesions according to the age groups in the hairy tongue
group and the control group with the result of significance testing.

Group

Age Groups

p-Value †20–39 Years
Frequency (%)

40–59 Years
Frequency (%)

60–79 Years
Frequency (%)

Hairy tongue 7 (36.8) 10 (58.8) 3 (75.0)
0.241 (NS)

Control 12 (63.2) 7 (41.2) 1 (25.0)
† Chi-square test was used; NS: non-significant difference; the chi-square statistic was 2.8452.

H. pylori infection was detected positive in 14 patients (70%) and negative in six (30%)
out of hairy tongue patients, compared to the control group, where the rates were 15% and
85%, respectively. In addition, it was revealed that 82.35% of the patients with hairy tongues
had H. pylori infection, whereas this value was 17.65% in the participants with non-hairy
tongues according to the positive H. pylori infection. The findings showed a statistically
significant correlation between infection with H-Pylori and hairy tongue (p = 0.001; Table 4).
H-Pylori was common in people with hairy tongues at 82.35% and the serum levels of
anti-H pylori. IgG antibodies were increased in the presence of a hairy tongue by more than
1.1 U/mL.

Table 4. Evaluation of the association between the presence of the hairy tongue lesion and the
infection of the H-Pylori.

Variable Group
H-Pylori Infection

p-Value †
No Frequency (%) Yes Frequency (%)

Group Hairy tongue 6 (26.09%) 14 (82.35%)
0.001 *

Control 17 (73.91%) 3 (17.65%)
† Chi-square test was used; * significant at p < 0.05. The chi-square statistic with Yates correction was 10.2302.

4. Discussion

Tongue manifestation is an important pathophysiological indicator that Chinese practi-
tioners have used to diagnose diseases for thousands of years [29]. The gender distribution
of the current study showed that the HT lesions were additionally rife among males (75%)
vs. females (25%) when put next with the management cluster (40%, 60%). It agrees that
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the majority of studies showed that males have a higher proportion of hairy tongue lesions
as compared to female patients [1,30]. According to some reports, the hairy tongue was
about thrice as common in men as in women [31,32]. This may be attributed to the greater
prominence of smoking and poor oral hygiene in males [33]. On the other hand, this
distinction is offset in Finland, in which smoking habits were declining amongst men, and
younger ladies are not much more likely to be laid low with BHT, which is consistent with
Vuorenkoski in 2008 [11], so the reasons for the diverse consequences stand out from the
type of population and its etiology.

Age may be a predisposing factor, with older males being a lot of possible to develop
a black tongue lesion because the results were found in our study showed that the bulk
of the age case cluster was in the 40–59 age group, with a share of 50%, followed by the
60–79 age group with 35%, and finally, the 20–39 age group with 15%, with an examination
of (35%, 5%, 60%, respectively) in the control group. This agrees with most studies showing
a prevalence of nearly 40% in patients over the age of sixty years [34], alternative studies
considered black tongues a common occurrence in older patients [8,35], which is consistent
with some studies. A hairy tongue is believed to be an illness that is most common in
adulthood thanks to a reaction of acid within the mouth caused by gastritis, which is a far
more likely cause than food or saliva in the aged. The acid reaction favors the expansion
of yeasts and filament-like, acid-loving bacilli, and thus, the adhesion of the animal tissue
scales to every other. This seems to be the essential underlying issue [30]. In contrast, some
cases were noted in patients as young as 3 months [36] and 1-month-old [37]; however,
these were uncommon reported cases.

Several studies discuss the link between gastrointestinal disorders and tongue features,
including tongue-coating thickness, tongue-coating microbiom, metabolic markers, and
tongue temperature [5]. However, no articles discussed the hairy tongue lesion and an
independent disease that may be related to gastrointestinal diseases, particularly H. pylori
infection. The results of this trial are expected to provide valuable evidence for the presence
of hairy lesions on the tongue to assess the status of patients with H.pylori infection to help
doctors identify potential problems and implement proper management of this condition.
A change in glucose metabolism is one of the mechanisms of hairy tongue formation in
sufferers with persistent gastritis, which shows that the occurrence of persistent gastritis is
associated with strength metabolism adjustments and the microecological index of hairy
tongue coating [38].

Our study investigated the correlation between H-pylori infection and the hairy tongue
and suggested that the tongue could be a feasible predictor of H-pylori infection, especially
in patients with gastric infection symptoms. According to some studies, it is believed
that HT is due to the reaction of acid in the mouth produced by gastritis, an excess of
fermentable food, or a lack of saliva in the aged. The acid reaction favors the growth of
yeasts and filiform acidophilous bacilli, and the adhesion of the epithelial cells appears to
be the important underlying factor [39]. Moreover, other studies suggested that H-pylori
infection and gastritis in the corpus suppress acid secretion and increase gastric juice PH,
resulting in hypergastrinemia, and that eradication of H-pylori normalizes acid secretion
and serum gastrin levels [40].

However, several studies suggested that the relationship between H-pylori in the oral
cavity and the stomach has garnered considerable interest from clinicians and scientists.
However, they found H-pylori in different niches in the oral cavity, such as periodontal
areas, mucosa, and saliva [41]. This agreed with Zou and Li’s study, which indicated that
oral H-pylori and stomach Hp had a certain correlation. Also, Assumpção et al. showed that
the H-pylori genotype in the oral cavity was found to be consistent with that in the gastric
mucosa in 89% of patients, and the results by Wang et al. showed that 95% of at least one
genotype in the dental plaque was consistent with that in the gastric mucosa and 27% of all
genotypes in the dental plaque were consistent with those in the gastric mucosa [42]. Other
studies considered the oral cavity as another primary storage of H-pylori, in addition to the
stomach, and a certain homology exists between H-pylori in the oral cavity and Hp in the
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stomach. On the other hand, some articles improved oral H-pylori detection in patients with
H-pylori-associated gastrointestinal diseases and proved the necessity and feasibility of the
systematic eradication of stomach H-pylori infections and oral Hp infections. Furthermore,
they suggested that the key to the successful eradication of gastric H-pylori is the ability to
remove oral H-pylori completely [42].

Our findings are comparable to the results of studies among outpatients in Iran and
China that noticed the changes in the color of the middle of the tongue with thick coating
are indicators of a risk of H-pylori infection in patients with GI symptoms [21], and also
suggested that the frequency of H-pylori infection was significantly increased in patients
with red and purple tongues compared with those with pale red tongues [38].

Accordingly, we can consider the hairy tongue a noninvasive screening tool for the
early diagnosis of H-pylori. As a result, the hairy tongue could be considered an indicator
of H. pylori infection.

The current study has some limitations: Firstly, it is a single-center study based on a
small number of patients, which limits the possibility of generalizing its findings. Secondly,
the inclusion of other screening tests in the diagnosis of the infection of H-pylori was not
performed. Thirdly, the analysis of the possible interactions of some confounding factors
was not covered in this research work, such as tobacco smoking, the prolonged use of
antibiotics, Candidiasis, xerostomia, or other diseases accused of causing the hairy tongue
lesion. Due to the cross-sectional nature of this study, no casual association could be
established. Finally, no multivariate analysis was applied, and this could be employed in
future research work.

5. Conclusions

The hairy tongue might be considered an indicator of H-pylori infection. Therefore,
dentists and internists need to pay more attention to the consistent hairy tongue to find
H-pylori infection in the primary stages. Early diagnosis and treatment of this infection
not only eliminates the effects of the hairy tongue but can also potentially prevent other
gastric disorders and malignancies; focusing on the therapy of oral H-pylori can not only
increase the eradication rate and reduce the recurrence rate of gastric H-pylori but can
also play a protective role in oral care. Future studies need to investigate the presence of
hairy tongues after the treatment of H-pylori infection and the effectiveness of combined
treatment between the stomach and oral cavity.
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