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ABSTRACT:

Background: The gradual westernisation of diets over the last two decades compounded by
the deteriorating oral health of Mauritians is cause for concern as the prevalence of chronic
diseases in the island remains at an all high.

Subjects and Methods: The subjects were 150 Mauritian adults aged 25 to 65 years. The
sample included equal numbers of healthy controls (n=50), diabetics (n=50) and cardiac
patients (n=50). After assessing for dietary carbohydrate patterns and oral hygiene
practices, participants underwent oro-dental examination via Decayed Missing Filled Teeth
(DMFT) and Oral Rating Index (ORI).

Results: White bread (83.3%) and white rice (40%) were found to be heavily consumed by
the sample population. DMFT and ORI scores for the control group were significantly lower
than diabetics and cardiac patients (p<0.05). DMFT scores of healthy controls were found to
be strongly associated with consumption of both highly refined snacks and soft drinks
(r’=0.56, p<0.05).

Conclusion: New dietary trends were associated with high consumption frequencies of
carbonated soft drinks and refined snacks in the sample population. This modern diet
pattern may underlie the deteriorating oral health in Mauritians which is linked to the high
prevalence of chronic diseases in the country.
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INTRODUCTION:

Nutrition and oral health have a and periodontal disease provide with the

synergistic  bidirectional relationship. most  significant impact on the

Diet and nutrition may affect the
development and integrity of the oral
cavity. Besides its influence on
craniofacial development in early life,
nutrition also affects the development of
oral mucosal as well as the progression
of oro-dental diseases. In a similar way,
oral infectious diseases, as well as
chronic systemic diseases with oral
manifestations impact the functional
ability to eat as well as nutrition status
(1, Amongst oral diseases, dental caries

development and progression of chronic
systemic diseases such as diabetes and
cardiovascular diseases amongst others.
Dental caries, which is an infectious
bacterial biofilm disease, is expressed in
a predominantly  pathologic oral
environment [ Although  acid
generating bacteria are the etiologic
agents, dental caries has been thought
of as multifactorial since it is influenced
by dietary as well as host factors 3.
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Diet and nutrition have a direct influence
on the progression of dental caries which
occurs as a result of demineralisation of
enamel and dentine by organic acids
produced through the anaerobic
metabolism of dietary sugars by oral
bacteria in dental plaque ™. With the
adoption of a more “westernized” diet
packed with refined carbohydrates and
sugars, populations worldwide have
experienced a marked increase in dental
caries Pl In the same line, dietary
patterns in Mauritius have gradually
changed over the last two decades to
favour western foods compounded by
the adoption of poor snacking habits in
children and adolescents in Mauritius
671 More so, a review of local statistics
regarding curative dental services
depicts a gradual soar in the number of
tooth extractions and restorations since
2006 (81,

In this view, it is becoming imperative to
investigate whether this transition
towards more processed and refined
foods underlies the deteriorating oral
health of Mauritians. This study will
serve to delineate any causal
associations that can eventually serve to
build on the prevailing public health
recommendations  geared  towards
reversing the progression of oral
diseases and its adverse impact on
chronic diseases in the country. The
objectives of this study are (i) to survey
the carbohydrate-rich eating patterns in
a sample of healthy and diseased
Mauritians (ii) to gauge the oro-dental
health of these subjects (iii) to assess
and appreciate the effects of such diets

on oral health and their implications in
chronic disease.

MATERIALS AND METHODS:
Study Design and Sampling

The subjects were 150 Mauritian adults
aged 25 to 65 years. The sample
included equal numbers of healthy
controls (n=50), diabetics (n=50) and
diabetics with cardiovascular disease
(n=50). Smokers, subjects wearing
dentures, individuals who  were
undergoing antibiotic or other
antimicrobial therapy within 3 months
prior to the examination and those
suffering from any other ailment besides
diabetes and cardiovascular disease
were excluded from the study. Non-
insulin dependent diabetics were chosen
under this study. All participants
received verbal and written information
about the study, and signed consent
forms prior to participation. Patients
were assured of confidentiality and
informed of their right to refuse to
participate or withdraw from the study.
The study protocol was approved by the
Ethics Committees of the Ministry of
Health and Quality of Life, Mauritius and
the University of Mauritius Ethics
Committee. All subjects underwent an
oral examination by a trained dental
practitioner. A short questionnaire was
used to elicit information from
participants. The questionnaire surveyed
the frequency of consumption of locally
available carbohydrate foods, dairy
products, refined snacks and soft drinks
and was followed by questions on oral
hygiene practices, which allowed the
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subjects to be categorised as having (i)
Poor Oral Hygiene (ii) Average Oral
Hygiene and (iii) Good Oral Hygiene.

Oral Health Examination

Standardised oral health examination
was conducted for each participant by
qualified dental practitioners after teeth
were air-dried, under artificial light and
with the aid of a dental mirror and
explorer. Cotton rolls were used to
control salivary flow. Oral health status
was assessed by measuring the Decayed,
Missing, and Filled teeth (DMFT) which is
well established as a leading measure of
dental caries experience in epidemiology
Bl In addition to the DMFT index which
guantifies oral health in terms of dental
caries, periodontal condition was
assessed by the Oral Rating Index (ORI)
which varies from 2 to -2. The ORI which
presents the advantages of being a quick
and reliable method for recording of
periodontal status, informs on gingival
condition, calculus and plaque
accumulation 19,

Intake of Carbohydrate Food Frequency
Assessment

Information on carbohydrate intake was
gathered using  food frequency
guestionnaires. The food-frequency
guestionnaire included 10 commonly
consumed carbohydrate dense food
items, followed by snacking and dairy
products and carbonated soft drinks.
Participants were asked to concentrate
on the past 3 months and indicate how
many times they usually ate the
particular food . The consumption

frequencies of the 10 commonly
consumed carbohydrate foods (white
bread, white rice, brown rice, brown
bread, pharata, dhal puri, pizza, noodles,
macaroni and spaghetti) representing
commonly eaten indigenous or Western
foods in Mauritius and are used as
indicator foods (Table 1). Highly Refined
Snacks referred mainly to Biscuits,
Potato Chips, Corn Snacks, amongst
other similar locally produced and
imported snacks. Carbonated soft drinks
were locally available soft drinks. Dairy
products comprised yoghurt, dahi, curd
and other similar products on the local
market.

Statistical analysis

All analyses were carried out using SPSS
16.0. Identification of the major
carbohydrate intake patterns was done
by frequency analysis food consumption
frequencies which were correlated to
the oral health of the sample population.
Underlying associations were observed
using Chi Square test and Pearson’s
correlation. Multiple linear regressions
were further employed to explain the
impact of several of food items on the
oral health status. Unless specified
otherwise, differences at the 0.05 level
were considered to be statistically
significant.

RESULTS:

We noted that the percentages were
performed on only 74 teeth because
three of them were perforated during
handling and three are calcified, have
not been taken into account.Without
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visual aids or ultrasonic inserts, the MB2
canal was located in seven teeth (9.46%).
With the use of the ultrasonic inserts,
the MB2 was located in five additional
teeth shifting to a percentage of (16.21%
). With the use of binocular loupes MB2
was found in ten other teeth, the
percentage become (29.72%). Finally
with the use of the operating
microscope, the MB2 canal was located
in seven additional teeth (39.18%) (table
1).

Sectioning of the mesiobuccal root
disclosed the presence of a MB2 canal in
twenty seven more teeth 75.67% (table
2).

According to Weine’s classification, the
distribution of canal configuration of
mesiobuccal canals was as follows: 18
(24.32%) were type |, 35 (47.29%) type I,
10 (13.51%) type lll, and 2 (2.70%) were
type IV canal configuration. Nine no
defined type 12.16% correspond to
mesiobuccal roots whose configuration
cannot be classified in four types of
Weine (Table 3).

DISCUSSION:
Trends in Carbohydrate Consumption

The food frequency chart (Figure 1)
specifies dietary patterns in respect of
carbohydrate foods favoured by
Mauritians. White bread (83.3%) and
white rice (40%) were found to be
heavily consumed by the sample
population on a daily basis and dhal puri
which showed the highest frequency
(54.7%) on a 2-4 times weekly basis. For
improved comparison, the 2-4 times

weekly consumption pattern was
merged with the daily consumption
trend and regarded as ‘regular’
consumption. This revealed that on a
regular basis, consumption of white rice
(86%) slightly surpassed that of white
bread (85.3%). Dhal Puri was also found
to be heavily consumed on a regular
basis (82%). The consumption trend
decreased to 50.7% for highly refined
snacks, 48.7% for traditional Indian
Breads (Pharata and Naan). In regards to
carbonated soft drinks, 26% of subjects
consumed the item on a regular basis.

Consumption Pattern of Selected
Common Items

The three groups were split according to
health status for analysis of difference in
mean consumption of selected food
items. The severity of post hoc analyses
were maintained at a=5%. Analysis of
Variance revealed that only specific
foods showed significant difference (LSD,
p<0.05) in consumption frequency
between healthy, diabetic and cardiac
patients. These include white rice,
pizzas, noodles and macaroni, highly
refined snacks and soft drinks. Other
food items including those presenting
with high consumption in all groups
(white bread, Indian breads, dhal puri
showed) no significant difference
between groups.

Oral Status of Participants

No significant difference was seen in
Oral Hygiene Practice between the
diabetic, cardiac and control groups
(p>0.05). Approximately two thirds of
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the subjects observed average oral
hygiene practices and one third
observed poor oral hygiene practices
independent of the three groups. The
control population (healthy) showed a
mean of 7.6£3.81 as compared to
11.6£3.49 for diabetics and more than a
double increase (16.116.23) for cardiac
subjects (Table 2). One way ANOVA
showed that DMFT scores were
significantly different for the three
groups (F=35.295, p<0.05).

Similar observations were recorded for
the Oral Rating Index (Figure 2). Oral
examination showed that the ORI score
dropped from 2 to -2 from healthy to
diabetic subjects and further to the
cardiac participants (p<0.05).
Approximately one-third of them had
positive scores, while the rest observed
negative scoring with the majority of
subjects falling in the (-1) category.

Carbohydrate Food Consumption and
Oral Health

The food frequencies recorded in the
guestionnaires were correlated with the
oral health status of the subjects.
However, since the state of being
diseased significantly impacted oral
health, the groups were split and linear
regression was done to evaluate the
coefficients of determination between
the oral status of healthy subjects and
food consumption. Split data showed no
associations between oral health status
of diseased groups and their
consumption  frequencies  (p>0.05).
However, the DMFT scores of healthy
controls were found to be strongly

associated with consumption of highly
refined snacks and soft drinks (p<0.05),
with 55.6% of the variation in the oral
health status being predicted by the
independent variables.

Linear regression analysis also showed
that with increased consumption of
refined snacks and soft drinks, the oral
status of healthy subjects tended
towards increased DMFT scores. The
impact of consuming refined snacks and
soft drinks remained significant even
after controlling for oral hygiene of the
subjects (p<0.05), together accounting
for a variation of 48.7% in DMFT scores.
However, despite high consumption of
other carbohydrate foods such as dhal
puri, white rice and white bread, no
statistically significant associations with
DMFT scores could be derived.

In respect of the Oral Rating Index, the
association was found to be explained
only by consumption of refined snacks
(r’=0.22, p<0.05). As the consumption of
refined snacks increased, the oral status
showed shifts towards poor oral hygiene
and severe gingivitis. However, despite
controlling for oral hygiene practices, the
relationship remained
(p<0.05). The other food items including
carbonated soft drinks showed no

significant

associations with the oral rating index.
CONCLUSION:

The present study outlines the diffusion
of western dietary patterns in our
population which has brought about
drastic changes in eating patterns as far
as consumption of carbohydrate and its
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derivatives are concerned. This study
also highlights the impact of current
nutrition trends on oral health of
Mauritians. Highly refined foods and soft
drinks were shown to be impact heavily
on oral health and are found to underlie
the deteriorating oral status of
Mauritians. Based on our findings,
targeted health and nutrition education
appear to be primordial in sensitising the
healthy population with a view to
preventing oral disease and decreasing
its adverse consequences, such as
chronic diseases. Despite the fact that
only few items showed a significant
association with oral health, the dietary
carbohydrate patterns observed in our
study can also prove to be detrimental

REFERENCES:

1. Touger-Decker R, Mobley CC,
American  Dietetic  Association.
Position of the American Dietetic
Association: oral health and
nutrition. JADA 2007;107:1418-28.

2. Berkowitz RJ. Acquisition and
transmission of mutans
streptococci. J Calif Dent Assoc
2003;31:135-8.

3. Loesche WIJ. Role of Streptococcus
mutans in human dental decay.
Microbiol Rev 1986;50:353-80.

4. Moynihan P, Petersen PE. Diet,
nutrition and the prevention of
dental diseases. Public Health Nutr
2004;7:201-26.

5. Moynihan PJ. The role of diet and
nutrition in the etiology and
prevention of oral diseases. Bulletin
of the World Health Organisation
2005;83:694-9.

to general health through their potential
to elicit high glycaemic responses in the
body. It is therefore becoming urgent to
understand the implication of this
nutritional transition on the
development of chronic diseases in
Mauritius.

ACKNOWLEDGEMENTS

The medical and dental professionals of
both local private and public health
services who contributed significantly in
clinical evaluation and sample collection
are also acknowledged. This study was
supported by Research Funds from the
University of Mauritius.

6. Aurisinkala-Appadoo S, Oogarah-
Pratap B, Ruggoo A. Nutritional
status of school children aged 8-12
years in deprived areas of Mauritius.
Afr J Food Nutri Sci 2013;13:8077-
90.

7. Uusitalo U, Sobal J, Moothoosamy L,
Chitson P, Shaw J, Zimmet P, et al.
Dietary Westernisation:
conceptualisation and measurement
in  Mauritius. Public Health Nutr
2005;8:608-19.

8. Ministry of Health and Quality of
Life. Health Statistics Report.
Mauritius, 2011.

9. World Health Organisation. Oral
Health Surveys, Basic Methods, 4™
ed.; WHO: Geneva, 1997.

10. Kawamura M, Fukuda S, Inoue C,
Sasahara H, lwamoto Y. The validity
and reproducibility of an oral rating
index as a measurement of gingival
health care and oral hygiene level in
adults. J Clin Periodontol
2000;27:411-16.

1085



11.

12.

13.

14.

15.

16.

Nabee Z.et al, Int J Dent Health Sci 2015;

Hoffman K, Schulze MB, Boeing H,
Altenburg HP.
report of an international workshop.
Public Health Nutr 2002;5:89-90.
Riccardi G, Rivellese AA, Giacco R.
Role of glycemic index and glycemic
load in the
prediabetes, and in diabetes. Am J
Clin Nutr 2008;87:269S-74S.
Karjalainen KM, Knuuttila ML, Kaar
ML. Relationship between caries
and level of metabolic balance in
children and adolescents with
insulin-dependent diabetes mellitus.
Caries Res 1997;31:13-8.

Kumar A, Manmohan KP, Singh A,
Mittra P, Kumar P. Prevalence and
severity of periodontal diseases in
type 2 diabetes mellitus of Bareilly
region (India). IMSPH 2013;2:77-83.
Rajhans NS, Kohad RM, Chaudhari
VG, Mhaske NH. A clinical study of
the relationship between diabetes
mellitus and periodontal disease. J
Indian Soc Periodontol 2011;15:388-
92.

Milward MR, Chapple ILC. The role
of diet in periodontal disease.
Clinical 2013;52:18-21.

TABLES:

19.

20.

21.

2(5):1080-1087

17. Lingstrom P. The stickiness and

Dietary patterns: retention of foods. Nutr Prac
2006;7:7-10.

18. Lingstrom P, Birkhed D, Ruben J,

Arends J. Effect of frequent

consumption of starchy food items

healthy state, in on enamel and dentin

demineralization and on plaque pH
in situ. J Dent Res 1994;73:652-60.
Harding MA, Whelton H, O'Mullane
DM, Cronin M. Dental erosion in 5-
year-old Irish school children and
associated factors: a pilot study.
Community Dent Health
2003;20:165-70.

Luo Y, Zeng, XJ, Du MQ, Bedi R. The
prevalence of dental erosion in
preschool children in China. J Dent
2005;33:115-21.

Cheng R, Yang H, Shao MY, Hu T,
Zhou XD. Dental erosion and severe
tooth decay related to soft drinks: a
case report and literature review. J
Zhejiang Univ Sci B 2009;10:395-9.

Table 1: Description of Selected Indigenous Food Items

Indigenous Foods

Description

White Bread

Commercial bread baked of refined white flour

Whole Wheat Bread

Commercial Bread baked of whole wheat flour

Brown Bread

Commercial bread baked of less refined wheat flour

White Rice Imported basmati rice prepared as per local cuisine

Brown Rice Imported rice with bran

Pharata and Naan Traditional Indian pan-baked bread made with white wheat flour
Dhal puri Traditional flat bread stuffed with dhal

Pizza Fast-food restaurant pizzas

Noodles Wet and dry noodles made from unleavened dough

Spaghetti Dry pasta made from semolina and durum wheat flour

Refined Snacks

Fried local snacks (Flour/Chickpea Flour), Biscuits, Imported snacks

Dairy Products

Yoghurt, Dahi, Curd, Local Dairy Products

Soft Drinks

Locally available carbonated drinks and imported fizzy drinks
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Table 2: Mean DMFT Scores of Subjects

Subjects Decayed Missing Filled Teeth (DMFT) Score
Healthy 7.6+3.81
Diabetic 11.6+3.49
Cardiac 16.1+£6.23

(F=35.295, p<0.05), Post Hoc LSD (p<0.05)
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