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Research Note
Investigation of Oral Lesion Outbreak among Two Boarding School Students in Thimphu
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ABSTRACT Background: The objective of the study is to determine the cause of oral lesion
outbreaks among boarding school students and provide proper clinical diagnosis and treatment.
Methods: This was a retrospective descriptive study. Data was collected from the affected
students during our visit to the schools. Participants were students who had reported of various
oral lesions including glossitis in two schools of Thimphu district. A total of 105 students who
had oral lesions and glossitis were screened and provided symptomatic treatment. Around 20
students who had severe lesions were sent for blood investigation inclusive of C-reactive
protein and micronutrient assays for serum iron, ferritin, folate and cobalamin. Oral swabs were
collected and cultured to rule out any fungal growth. All the students were treated
symptomatically with B-Complex multi-vitamin, analgesics and with amoxicillin in suspected
bacterial super imposed infection. The students were followed up after 2 weeks and 4 weeks
of the first visit. Results: Over two-third (70%) of the severely affected students were female
and all blood investigation parameters were normal except for one student who had serum
micro-nutrients level below the normal range. Microbial culture of oral swab did not isolate
any pathogenic organism. All students reported improvement during the first visit and most
students had recovered during the second visit with symptomatic treatment. Conclusion: All
students reported improvement during the first visit and most students had recovered during
the second visit with B-Complex multi-vitamin supplementation. Although the investigation
was inconclusive, it strongly points towards riboflavin deficiency which is supported by
glossitis outbreak investigation literature from various settings. The investigation recommends
conducting a prospective study taking account of all the important micro-nutrients to establish
the exact cause of deficiency.
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on the dorsal surface of the tongue most commonly
which keeps changing in its color, size and position
(5, 6). BMG has variable presentation and is
asymptomatic in most cases . Very rarely it is
associated with systemic diseases and psoriasis (7).
Atrophic glossitis (AG) is characterized by the partial
or complete absence of filiform papillae on the
dorsum of the tongue. It is caused by nutritional
deficiencies for a prolonged duration like riboflavin,
niacin, pyridoxine, vitamin B12, folic acid, iron, zinc,
and vitamin E. Helicobacter pylori (H. Pylori)
infection, fungal infections, dry mouth and other
metabolic diseases can also cause atrophic glossitis
(8-11). Studies have also reported the association of
glossitis as heredity, allergy, hormonal factors, and
smoking and in association with syndromic diseases
(7, 11, 12).
In the present study, students of two boarding
schools in Thimphu district of Bhutan had been
suffering from different types of oral lesions and
glossitis for some time. Interestingly, lesions occurred
within a few months after they come to school (AprilMay and September-October every year). This has
been happening for past 2 years and got more severe
in 2019 with some students requiring treatment and
even hospitalization. Reports from school authorities
and Ministry of Education indicate that it affected

INTRODUCTION
Oral health is an integral part of general health. It
d o es n o t p o se a m ajo r m o r tality th r eat b u t it
substantially influences the general health and wellbeing of an individual (1). Mouth is the only gateway
to the body and everything we eat or drink has to pass
through it (2). Oral diseases are highly influenced by
individual’s belief, attitude, knowledge, skills, dietary
habits, nutritional status, environment and day to day
living practices (3). Oral hygiene is not perceived as
an important procedure in most parts of the world
including Bhutan and it is made worse by the inability
to carry out normal daily procedures such as
performing proper oral hygiene practices like tooth
brushing or cleaning teeth and tongue due to various
oral lesions and glossitis (4).
Oral lesions can be anything in the mouth that is
not normal, an ulcer or breach on the mucosa etc.
Glossitis is inflammation of the tongue generally
characterized by redness and swelling. There are two
major types; Benign Migratory Glossitis (BMG) and
Atrophic Glossitis (AG) (5, 6). BMG or erythema
migrans is an inflammatory condition characterized
by focal areas of depapillation of filiform papilla. It
is usually surrounded by an area of erythema or
hyperkeratosis, resulting in a ‘‘map-like’’ appearance
*
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Glossitis Outbreak Investigation among Boarding School Students in Thimphu
only boarding students and they improved during
school vacations (13, 14). Over the years, it has
become a concern for both the Health and Education
Ministries (15). However, there is limited knowledge
on the topic in the country. This study aimed to
determine the cause of oral lesion outbreaks among
boarding school students and provide proper clinical
diagnosis and treatment.

bacterial super imposed infection. The students were
followed up after 2 weeks and 4 weeks of the first visit.
Ethical clearance was granted by the Research Ethics
Board of Health (REBH), Ministry of Health, Bhutan.
Data Management and Analysis
Data collected was double entered and validated
using Epi- Data version 3. 1 and analyzed using
Microsoft Excel.
The characteristics of the
participants are presented as frequencies, percent,
mean and standard deviation (SD).

METHODS
This is a retrospective descriptive study. Data
were collected from the students during visit to the
schools. Participants were students who reported of
various oral lesions including glossitis in two schools
of Thimphu district in Bhutan. A total of 105 students
who complained of different oral lesions and glossitis
in these two schools were screened by Oral Medicine
Specialist. Twenty students presenting with severe
oral lesions were sent for various blood tests inclusive
of C-reactive protein (CRP), and micronutrient assays
for serum iron, ferritin, folate and cobalamin. Oral
swab samples were collected and cultured to rule out
any fungal growth. All the students were treated
symptomatically with vitamin B- Complex multivitamin, analgesics and with amoxicillin in suspected

RESULTS
The mean age of students was 15. 8 years ( SD:
1. 8) and 70% of the severely affected students were
female. Microbial culture of oral swab did not isolate
any pathogenic organism (Table 1).
Blood investigation findings are being presented
in table 2. All the parameters were normal except for
one female student who had serum micro- nutrients
level below the normal range ( Ferritin; 8. 9 and Iron
8. 6) . All students ( 100% ) reported improvement
during the first visit while most ( 88. 6% ) of the
students had recovered during the second visit with
symptomatic treatment (Figure 1) which indicates that
the outbreak was caused by micro-nutrient deficiency.

Table 1: Descriptive (n=20)
Category

Variables
Age

Frequency

Percent

≤ 15
11
55
≥ 16
9
45
Mean: 15.8, SD: 1.8, Minimum 13, Maximum 20
Gender
Male
Female

6
14

30
70

Oral Swab Culture: Pathogenic organism not isolated
SD: Standard Deviation
Table 2: Blood Serum Parameters (n=20)
Parameter
Normal Range
Mean
SD
CRP (mg/dl)
<0.6
0.2
0.5
B12 (pg/ml)
130-700
498.8
218.3
Folate (ng/ml)
5.0-20
16.3
4.7
Ferritin (ng/ml)
F:13-150; M 30-400
40.9
26.8
Iron (mg/dl)
F:39-149; M;40-168
93.0
45.3
CRP: C-reactive protein, SD: Standard Deviation, F: Female, M: Male

Number of Students

120

Minimum
0.0
246.5
11.3
8.9
8.6

105
93

100
80
Improvement
Recovery

60
40
20

12
0

0
1st Follow up

2nd Follow up

Figure 1: Improvement and recovery during follow up visits (n=105)
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Maximum
2.0
988.4
20.0
107.3
212.9
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DISCUSSION
Students responding to B-Complex multi-vitamin
supplementation indicates that the outbreaks could
possibly be linked to micro-nutrient deficiencies. Past
studies conducted in boarding schools have reported
that that over 90% of the boarding school students
were deficient in thiamine (16) and around 64% had
deficiency of cobalamin (17). An investigation of
meals provided in feeding schools across Bhutan
found that meals had inadequate amount of proteins
and micro-nutrients (18).
To address the huge burden of micronutrient
deficiencies, fortified rice was introduced in feeding
schools towards end of 2017. The rice was fortified
with eight micronutrients (Vitamin A, vitamin B1, B3,
B6, B9 and B12, iron and zinc) (19). Since the oral
lesion / glossitis symptoms improved/reduced with
Vitamin B complex supplementation, vitamin B2
(riboflavin) was suspected as the most likely cause of
outbreaks as fortified rice lacked riboflavin but is
present in vitamin B complex. Glossitis outbreak
investigations conducted in different countries
indicated that the outbreaks could be linked to
riboflavin deficiency (20-22) Riboflavin deficiency is
associated with glossitis, oral ulceration, hyperemia
and swelling of mouth and throat, angular stomatitis
and cheilitis. The main sources of riboflavin are meat
and dairy products. Smaller amounts are also present
in different cereals, food grains, seeds and green leafy
vegetables (23).
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LIMITATIONS
Due to urgency of the work, the investigation
could not wait for resource mobilization thus, small
sample size was a big limitation. The investigation
also could not conduct serum assays of important
micro-nutrients such as thiamine and riboflavin.
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12)
CONCLUSION
All students reported improvement during the first
visit and most students had recovered during the
second visit with B-Complex multi-vitamin
supplementation. Although the investigation was
inconclusive, it strongly points towards riboflavin
deficiency which is supported by glossitis outbreak
investigation literature from various settings. The
investigation recommends conducting a prospective
study taking account of all the important micronutrients to establish the exact cause of deficiency.
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