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Abstract

Background: Dietary and oral hygiene habits among integrated migrant cultural
minorities can vary and could impact susceptibility to caries.

Aim: This study aimed to assess and compare the oral health status of Tibetan
schoolchildren living in the Tibetan settlement of Bylakuppe, India, stratified by
type of residence.

Design: A descriptive cross-sectional study was conducted among Tibetan
schoolchildren attending nine schools in the Bylakuppe region.

Results: The study population consisted of 916 children aged 5-17: 702 (76.6%)
living in secular houses (LSH) and 214 (23.4%) living in monasteries (LM). The
prevalence of dental caries was 70.9%, and the mean value of decayed, missing,
filled teeth for mixed and primary dentition (DMFT*; dmft) of LSH children
(1.56 +2.34/1.74 £ 2.66) was higher than of LM ones (1.14+2.34/0.83+2.80;
p<.001). DMFT for LM children (1.46 +2.04) was slightly higher than for LSH
children (1.38+1.96; p>.05). Among the sample, 99.1% had a good simplified
Oral Hygiene Index (OHI) and LM children showed higher rates of good values
(99.5% vs. 98.2% in LSH children). Most children needed preventive/routine den-
tal treatment, whereas 16.6% needed urgent dental treatment. In 4.5% of children,
oral mucosal lesions were present.

Conclusion: This study confirms the high need for dental treatment in the chil-
dren of the Tibetan settlement investigated.
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1 | INTRODUCTION

The presence of diverse cultural backgrounds among in-
tegrated migrants is widely recognized and frequently
observed in host countries nowadays." Within these
cultural minorities, differences in dietary and oral hy-
giene habits may arise due to socio-cultural reasons,
potentially impacting their susceptibility to dental car-
ies.>? The phenomenon of cultural minorities residing
in host countries has garnered significant attention due
to its implications for social integration, identity forma-
tion and health disparities.*® Understanding the oral
health disparities within these communities is essential
for implementing targeted interventions and addressing
the specific needs of different subgroups.” Children's
oral health, and particularly dental caries, is of utmost
importance, as it impacts their overall well-being and
development.*® This study aimed to assess the oral
health status among Tibetan children of the settlement
in Bylakuppe, India. Besides, this study investigates the
differences in oral health between children living in sec-
ular houses (LSH) and those living in monasteries (LM),
likely related to different habits.'®!

2 | MATERIALS AND METHODS

The study protocol conformed to the ethical guidelines of
the 1964 Declaration of Helsinki and its later amendments
or comparable ethical standards. A descriptive cross-
sectional study was conducted, focusing on both secu-
lar and religious Tibetan schoolchildren attending nine
different schools from the Bylakuppe region of Mysore
District, Karnataka, India. The study spanned a duration
of 2weeks (February 2018).

To ensure adherence to ethical guidelines, we sought
approval for the study and necessary permission from
the Institutional Board of Tso Jhe Khangsar Hospital
Charitable Institute under the Department of Health,
Central Tibetan Administration. In addition, consent was
obtained from the principals of the respective schools
where the study was conducted. Prior oral informed con-
sent was also acquired from the parents of the partici-
pating children, who were also informed through public
announcements. In the case of children attending residen-
tial schools (monasteries), consent was obtained from the
head of the institution. The sample is considered repre-
sentative of the specific Tibetan settlement of Bylakuppe,
as no parent or caregiver refused permission for their child
to participate in the study, with no dropouts.

The sample was categorized based on residence into two
groups: children living in LSH and those living in LM. In
addition, the whole sample was further divided into three

Why this paper is important to paediatric
dentists

« Focusing on Tibetan children in Bylakuppe,
India, this paper underscores the importance
of recognizing oral health disparities in cultural
minority groups for tailoring interventions and
prevention plans.

« The research highlights the influence of socio-
cultural factors, including dietary and oral hy-
giene practices shaped by cultural traditions, on
oral health. It shows how different dietary hab-
its, such as high-sugar and predominantly veg-
etarian diets, may have effects on oral-dental
health at least in the studied Tibetan children.

« The study's outcomes offer insights that may
stimulate further research in various communi-
ties, particularly among ethnic-cultural minori-
ties and stress the value of culturally sensitive
preventive programmes and community den-
tistry initiatives aimed at addressing oral health
disparities in diverse populations, ultimately
enhancing children's overall well-being.

groups according to age and related dentition: 5 to 6years
old (with primary dentition), 7 to 12years old (mixed den-
tition) and over 13 years old (with permanent dentition).

The stratification based on dentition was implemented
by the strategies of the World Health Organization (WHO),
which utilizes DMFT and dmft assessments in global pre-
ventive programmes.'? These assessments prioritize a
comprehensive evaluation of both primary (primary) and
permanent dentition, without segmentation by specific
age groups. Additionally, the decision to stratify based on
dentition was motivated by the need to compare the data
with those from prior research conducted on Tibetans of
the same age in Bylakuppe.""

The study protocol comprised two stages. The ini-
tial part encompassed a questionnaire addressing oral
hygiene practices and demographic information. The
second stage involved the oral health assessment to doc-
ument oral health status and treatment needs. Prior to
the commencement of the study, examiners underwent
comprehensive training to ensure their calibration. Three
investigators (GC, GioC and RM) were standardized and
calibrated to enable consistent examination by a panel of
experts to ensure similar interpretations of the codes and
criteria including the WHO guidelines for recording de-
cayed, missing and filled teeth (DMFT; dmft) indices and
the simplified Oral Hygiene Index (OHI) and all other ex-
amined oral condition. To develop a consistent approach
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to identifying dental caries and oral hygiene conditions,
the examiners underwent visual training sessions. This
involved reviewing images and case studies of oral health
conditions, both in photographs and during live demon-
strations, to familiarize them with various clinical presen-
tations. Prior to conducting actual examinations on study
participants, the examiners performed a series of exam-
inations on a sample of individuals not included in the
study. These examinations were observed and evaluated
by a senior dental expert who provided feedback and guid-
ance. All this training, which was supervised by subject
experts, ensured that examiners had a deep understand-
ing of the assessment criteria and scoring methods. Intra-
and inter-examiner reliability was quantified through the
utilization of kappa score statistics, revealing a notable
level of concordance: each examiner exhibited a reliabil-
ity score exceeding 0.8 for the assessments, indicating an
excellent degree of agreement and affirming the reliability
of the examination process.

During the examination process, the paediatric partici-
pants were seated in a stable chair, positioned in an upright
posture. The designated examiner, following standard-
ized protocol, was situated directly facing the examinee.
Concurrently, a dedicated recorder meticulously docu-
mented all pertinent data. Notably, consistent and appropri-
ate artificial lighting conditions were meticulously upheld
throughout all examination settings, augmented by optimal
natural sunlight exposure and supplemented by the opera-
tor's judicious utilization of an overhead light source.

To assess the oral health condition of children, the
dmft index was calculated for 5- to 6-year-old children
(dmft, for primary dentition) and children over 13years
of age (DMFT, for permanent dentition); for children
aged between 7 and 12years, the sum of these two indices
(DMFT¥*) was used thanks to the assumptions made on
dentition depending on age.

The DMFT and dmft indices were recorded according to
the WHO Oral Health Assessment form (2013)."* The OHI
was also calculated to complete the assessment of the oral
health of the study population'® and categorized into three
levels: good (0.0-1.2), fair (1.3-3.0) and poor (3.1-6.0). The
presence of onychophagy was evaluated by anamnesis and
direct clinical analysis recording signs and/or consequences
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of onychophagy, such as nail infections, bleeding or nail
deformities. The pre-existing oral treatment in the anal-
ysed sample was assessed through anamnesis and clinical
evaluation. The assessment of all remaining analysed com-
ponents of oral health, including treatment needs, dental
erosion, dental trauma, and the presence and localization
of oral mucosal lesions, was conducted by adhering to and
completing the Oral Health Assessment Form (2013).1
Statistical analysis was conducted to assess the signifi-
cance of differences in oral health parameters between LSH
and LM children. Statistical tests, such as chi-squared tests,
were used to compare means and proportions. p-Values were
reported to assess the statistical significance of observed dif-
ferences in the data, with the significance level set at p <.05.

3 | RESULTS

Of the 929 children examined, 916 (98.6%) were Tibetan,
11 (1.2%) were Indians, and two (0.2%) were Nepalese.
Due to the low number of Indian and Nepalese children,
only the Tibetan ethnic group was considered. The study
population, hence, consisted of 916 Tibetan children aged
5-17years, 702 (76.6%) LSH children and 214 (23.4%) LM
children. The population was mainly composed of male
subjects: 578 (63.1%) were male and 338 (36.9%) were
female. All the LM children were male; consequently,
considering only the male group, 214 (37%) were LM chil-
dren. According to age categorization, children were dis-
tributed as follows: 78 (8.5%) in the 5- to 6-year age group,
445 (48.6%) in the 7- to 12-year age group and 393 (42.9%)
in the 13years and above age group (Table 1).

3.1 | Oral hygiene habits

Of LSH children, only 145 (15.8%) stated how many times
they brushed their teeth per day. The mean value was 1.3
times per day, with a minimum of 0, a maximum of 3 and
a median value of once per day. More specifically, 66.2%
brushed their teeth once a day, 32.4% brushed their teeth
twice a day, 0.7% brushed their teeth thrice a day, and only
0.7% did not brush their teeth.

TABLE 1 Demographic distribution of LM and LSH status among different age groups and gender.

Age Female, n (%) Male, n (%)
5-6years 30(8.9) 48 (8.3)
7-12years 152 (45.0) 293 (50.7)
>13years 156 (46.1) 237 (41.0)
Total, n (%) 338 (36.9) 578 (63.1)

Abbreviations: LM, living in monasteries; LSH, living in secular houses.

LSH, n (%) LM, n (%) Total, n (%)
62 (8.8) 16 (7.5) 78 (8.5)
332 (47.3) 113 (52.8) 445 (48.6)
308 (43.9) 85 (39.7) 393 (42.9)
702 (76.6) 214 (23.4) 916 (100.0)
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3.2 | Oral health status

3.2.1 | Caries experience

Of the whole sample, 649 (70.9%) children presented at
least one carious lesion (DMFT* > 0), whereas 267 (29.1%)
did not have caries (DMFT*=0). A total of 202 (71.2%)
LSH children were caries-free, compared with 65 (30.4%)
LM children. The number of LM children with caries
(149, 69.6%) was lower than LSH children with caries
(500, 71.2%).

The average DMFT for LM children (1.46 +2.04) was
higher than for LSH children (1.38 +1.96; Table 2); this
difference was, however, not statistically significant,
whereas the average dmft of LSH children (1.74 +2.66)
was higher than that of LM ones (0.83 +2.80) with a sta-
tistically significant difference (p <.001; Table 2). DMFT*
was higher in LSH (1.56+2.34) than in LM (1.14 +2.34),
and as of dmft index, it showed a statistically significant
difference (p <.001; Table 2).

3.2.2 | OHIindex

Most of the sample (99.1%) exhibited good values of de-
bris and calculus during the examination, with a small
percentage (0.9%) showing a fair status. Notably, a dis-
tinction was observed between LSH and LM Tibetan
children, with LM children demonstrating higher rates

TABLE 2 Decayed, missing and filled teeth index results for
children across three distinct age groups.

Variables LSH (n=702) LM (n=214) p-Value
Decayed 1.67£2.56 0.67+2.69 <.001
Missing 0.04+0.34 0.07+0.37 .08
Filled 0.03+0.33 0.08+0.35 .09
dmft 1.74+2.66 0.83+2.80 <.001
Decayed* L33 2.17 0.92+2.17 <.001
Missing* 0.07+0.42 0.08+0.42 .32
Filled* 0.14+0.60 0.16 +0.60 .14
DMFT* 1.56 +2.34 1.14+2.34 <.001
Decayed 1.02+1.67 1.16+1.77 .003
Missing 0.11+0.48 0.08+0.48 .06
Filled 0.25+£0.78 0.23+0.71 .002
DMEFT 1.38+1.96 1.46 +2.04 .68

Abbreviations: DMFT*, Decayed*, Missing* and Filled* Teeth Index,
specifically applied to children aged between 7 and 12 (mixed dentition);
dmft, decayed, missing and filled teeth index, specifically applied to
children aged 5-6years (primary dentition); DMFT, Decayed, Missing and
Filled Teeth Index, specifically applied to children aged 13years and older
(permanent dentition); LM, living in monasteries; LSH, living in secular
houses.

of good oral hygiene (99.5% compared with 98.2% in LSH
children).

3.2.3 | Treatment needs

A total of 342 (37.3%) children needed a preventive or
routine dental treatment (Code 1), 326 (35.6%) needed a
prompt treatment (including scaling; Code 2), 152 (16.6%)
needed an immediate (urgent) dental treatment due to
pain or infection of dental and/or oral origin (Code 3), and
finally, 96 (10.5%) needed no treatment (Code 0). A corre-
lation between caries experience and treatment need, due
to the origin of pain, is predominantly dental (Table 3).

3.2.4 | Administered treatment

The analysis of dental pre-existing administered treat-
ment on 224 of 916 (24.5%) children showed that the most
common treatment was scaling in 75 children (33.5%), fol-
lowed by tooth extraction, in 66 children (29.5%); endo-
dontic treatment, 44 children (19.6%); and dental fillings,
40 children (17.9%). An orthodontic treatment was found
to be necessary for 14 (6.3%) children.

3.3 | Other oro-dental conditions

3.3.1 | Onychophagia

Onychophagia, the habit of habitually biting nails, has
been recognized among children of the study popula-
tion. The analysis has shown that 122 of 916 (13.3%)
children suffered from onychophagia. Among LM chil-
dren, 33 (15.4%) presented with onychophagia, whereas
181 (84.6%) did not. LSH children with onychophagy
were 89 (12.7%), whereas most (613, 87.3%) were not
affected.

3.3.2 | Dental erosion

The severity of dental erosion level for 901 (98.4%) chil-
dren corresponded to 0, whereas for 11 (1.2%) children,
it was 1; the remaining four children (0.4%) had a sever-
ity level of 2, and they were all females. Additionally, the
average number of teeth affected by dental erosion cor-
responded to 0.02. Among LM children, the severity level
for 211 (98.6%) children corresponded to 0, whereas 3
(1.4%) had a severity of 1; none of them had a level co-
inciding with 2. Among LSH children, the severity level
for 690 (98.3%) children corresponded to 0, whereas eight
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TABLE 3 Intervention urgency by the
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presence/absence of caries. Intervention urgency'
DMFT* 0, n (%) 1, n (%) 2, n (%) 3, n (%)
DMFT*>0 8(8.3) 184 (53.8) 308 (94.5) 149 (98.0)
DMFT*=0 88 (91.7) 158 (46.2) 18 (5.5) 3(2.0)
Total 96 (10.5) 342 (37.3) 326 (35.6) 152 (16.6)

Note: The modalities have been codified as follows: 0=no treatment; 1 =preventive or routine treatment;

2=rapid treatment; 3 =urgent treatment.

Abbreviations: DMFT*, Decayed*, Missing* and Filled* Teeth, as presence/absence of caries in the whole
sample; LM, living in monasteries; LSH, living in secular houses.

"The modalities have been codified as follows: etc...

(1.1%) had a severity of 1, and four females with a level
coinciding with two were all LSH.

3.3.3 | Dental trauma

The mean number of teeth affected by dental traumas was
0.04. Of the total sample, 872 (95.2%) children had a den-
tal trauma status corresponding to 0. 20 (2.2%), while it
coincided with 2 for 20 of them (2.2%), 6 for 16 of them
(1.7%), 3 for 6 of them (0.7%), and it corresponds to 1 and
4(0.1%) for 1 of them.

3.3.4 | Oral mucosal lesions

When evaluating oral mucosal lesions, both the condition
and the anatomical location were documented. Among
875 children (95.5%), no pathological conditions were ob-
served, whereas 41 children (4.5%) presented with various
lesions. The location and type of oral mucosal conditions
were carefully noted for all 69 evaluated clinical lesions.
Of the 41 children with lesions, 26 (63.4%) LM children
exhibited a total of 37 lesions likely associated clinically
with Candida spp. infection and dietary deficiencies,'®
notably 19 (27.5%) lesions located on oral commissures
and 18 (26.1%) on lips. Cheilitis is characterized by in-
flammation and cracking of lips, often associated with
Candida spp. infection and nutritional deficiencies.'®'’
Geographical tongue was present in 17 cases (24.6%)
among LM children, manifesting as irregular patches on
the dorsal surface of the tongue, resembling a map-like
appearance due to epithelial desquamation. Additionally,
15 children (36.6%), exclusively among LSH children pre-
sented with oral mucosal lesions, characterized by erosive
aspect. A total of six (8.7%) erosive lesions presented on
the alveolar ridges/gingiva associated with frictional kera-
tosis, a benign, thickened, white patch of tissue caused by
chronic frictional trauma. A total of three (4.3%) erosive
lesions were localized on the hard and/or soft palate, four
(5.8%) on the buccal mucosa and two (3%) on the sulci.

The mucosal erosions observed in the sample refer to such
lesions being of reactive/traumatic aetiology, character-
ized by areas of the oral mucous membrane where the su-
perficial layers were lost or eroded due to a reactive factor
in response to an external and traumatic stimulus such as
those caused by physical injury or trauma.

4 | DISCUSSION

The Chinese occupation of Tibet in the 1950s led to
Tibetan migration mainly to India, where they have now
become an integral part of the population. The Tibetan
ethnic minority in India, although understudied, holds
great importance in understanding how religious and
cultural influences affect the oral health of small ethnic
groups.”?

This study aimed to assess and compare the oral health
of Tibetan children from local schools in Bylakuppe,
Mysore district, India, specifically focusing on the LSH
and LM groups.

In terms of oral hygiene habits, the study found that
most children brushed their teeth once a day, with a
smaller proportion brushing twice or three times daily,
and these findings exactly align with previous research
findings on Tibetan children living in India.!

With respect to OHI, both LM and LSH Tibetan chil-
dren exhibited high rates (99.5% and 98.2% respectively),
probably related to the Hawthorne effect, characterized by
behavioural changes when individuals are aware of being
observed.'®*!

The prevalence of dental caries in the sampled popula-
tion was 70.9%, indicating a substantial burden of dental
caries among Tibetan children in Bylakuppe. This under-
scores the pressing need for effective preventive measures
and oral health promotion programmes in this popula-
tion. Interestingly, it was observed that LM children had
lower caries levels than LSH children, with statistically
significant differences only in the mean values of dmft for
mixed and primary dentition (DMFT*; dmft). This differ-
ence could be attributed to various factors, such as dietary
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habits (e.g., predominantly vegetarian diets with no in-
take of refined sugars) and oral hygiene practices between
the two groups. The study did not investigate the specific
reasons for this difference, but it suggests that religious,
cultural and dietary practices within the monastic setting
may contribute to improved oral health outcomes.

This study assessed the dental treatment needs of
Tibetan schoolchildren in Bylakuppe and found that 152
(16.6%) required immediate (urgent) treatment due to
pain or oral infections, Code 3 by WHO,'* whereas the
majority needed preventive or routine care, Code 1 by
WHO This underscores the high demand for dental care
among Tibetan schoolchildren in Bylakuppe, with limited
access to specific community dentistry and prevention
programmes due to social and economic constraints.

Comparing the results of this study with previous
research on dental caries among Tibetan children in
Bylakuppe (Mysore district, India) reveals both similarities
and differences. In terms of caries prevalence, the current
study reported that 70.9% of Tibetan children had at least
one carious lesion, similar to a previous study' that found
a caries experience of 69% among Tibetan schoolchildren.
Another study in Bylakuppe, however, discovered higher
mean DMFT scores in 11- to 13-year-old Tibetan children
than in non-Tibetan schoolchildren, indicating a greater
caries burden among Tibetans in their study.'* The aver-
age scores of DMFT and dmft in the current study were
slightly higher for Tibetan children than those in studies
on Tibetan children conducted in the same district.

In the present study, oro-dental lesions were exam-
ined, and most children (95.5%) were free from patholog-
ical conditions. A small percentage (4.5%) exhibited oral
mucosal conditions, with candidiasis-associated lesions
being the most common. These findings show that among
the evaluated sample, only LM schoolchildren had oral le-
sions clinically associated with candidiasis, as opposed to
LSH children. These lesions refer to pathological changes
in the oral mucosa resulting from infection with Candida
spp., commonly found on oral commissures, lips and
tongue, and they could be indicative of the underlying im-
mune system issues or dietary deficiencies (e.g., cheilitis
and glossitis).

LM children, who follow a traditional monastic life,
often have distinct dietary patterns from LSH children,
which may contribute to the development of involuntary
nutritional deficiencies.”***

According to a recent review, which analysed studies
from various WHO geographic regions, it is evident that
the distribution of oral conditions varies across different
regions.?® In terms of the pooled relative frequency of oral
conditions by WHO region, the review identified several
oral lesions consistently appearing in the top 10 across dif-
ferent regions, including oral ulcers, geographic tongue,

oral infections and trauma-associated lesions.?® Focusing
specifically on Tibetan children sampled, the frequency
candidiasis and oral ulcers observed in the sample aligns
with the scoping review's findings of ulcers being among
common oral lesions across multiple regions, specifically
in South India.*

This cross-sectional study on the oral health of Tibetan
children living in Bylakuppe, while lacking a longitudinal
analysis, still offers valuable insights into their oral health
status for tailored interventions and preventive (e.g., den-
tal hygiene and healthy diet) programmes to address the
high dental caries prevalence. While our study provides
some valuable insights into oral health disparities within
the specific cultural enclave of Bylakuppe, India, it is es-
sential to acknowledge the limitation arising from the
relatively small and focused group, a constraint largely
dictated by logistical temporal considerations. Despite
initial plans for a longitudinal study, the COVID-19 pan-
demic posed challenges that made it unfeasible, impact-
ing data collection, follow-up assessments and research
protocols as originally intended.

Future research should consider deeper studies and
qualitative research on cultural and socio-economic fac-
tors affecting oral health practices among communities of
Tibetan children.
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