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Abstract

Two national surveys, 20 years apart, provide a substantial
description of the oral health status of children and adults in
the Kingdom of Tonga before and following significant
changesin traditionat hfestyle. Not only do the two data sets
offer valuable epidemiological information on natural (nor-
mal) trends in oral health with age and tme but they also
provide a guide on ‘urbanisaton’ effects introduced by
changed economic, dietary
andmigratory patterns. Both
surveys ncluded about
10,000 children and adults.
Survey procedures, clinical
criteria and sampling were
based on WHO recom-
mended procedures,

The indicators chosen
were the prevalence of de-
cayed and filled teeth,
number of missing teeth,
periodontal cniteria, and the
edentulous. Overall, it ap-
pears that the profiles for tooth morbidity and mortality in
adults and children are very similar in 1966 and 1986 but
there has been a significant increase in the number of
edentulous persons. The common profiles that emerge are:
a low prevalence of dental decay at all age levels; endemic
gingivitis and dental calculus in young and older adults; a
moderate level of periodontitisin older adults, and a high level
of missing teeth after middle-age (> 44 years). While the
morbidity and mortality characteristics are well-defined, the
explanation of the highlevel of missing teeth from middle-age
on is not readily explained. Gum disease appears to be the
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“ The common profiles that
emerge are: a low prevalence of
dental decay at all age levels;
endemic gingivitis and dental
caleulus in young and older
adults; a moderate level of
periodontitis in older adults, and
a high level of missing teeth after
middle-age (> 44 years).”

principle factor butunlike dental caries, endemic gum disease
isnotknown tobe a consequence of urbanised communities,
bul rather a standard feature of ageing. Other morbid
conditions of the mouth are uncommon. Comparison with
other Pacific populations provide some relativity for Tonga’s
oral health status.

Introduction

The Kingdom of Tonga is geographically located in the
south-west Pacific. [t consists of 159 smallislands with a total
fand area of approximately 270 square miles. Tongatapu is
the largest of the 36 inhabited 1slands. Geographically and
admunistratively the islands are divided into three main
groups: Tongatapu in the south, Ha’apar in the centre and
Vava'u in the north. One-half of the people of Tonga live on
Tongatapu. The climate of
the Tongan archipelagors sub-
tropical.  Communication
between islands is almost
enlirely by sea with a regular
air service.

The economic basis of the
family is generally the owner-
ship of land. Every inale
Tongan is able, at the age of
sixteen, to own land for agri-
cuitural purposes and space
to build his dwelling in the
village. The composition of
families and households even in the urbanized port of
Nuku’alofa is  similar to that in the small islands. The
population is 97% indigenous Tongan.

The staple crops are yam, kape, sweet potato, taro, banana
and cassava; but pork, poultry, sea foods, and seasonal fresh
vegetables and fruits supplement the basic food. However,
European influences are changing the dietary pattern of the
people. Tinned meat and fish, pudding, flour, white bread,
biscuits, and sugar have gained popularity. Consumption of
salted meat, condensed milk, jam, butter, rice, tea, coffee and
cocoa is mostly in the towns and adjacent villages. Among
European foodstuffs, tinned corned beef and mutton are the
most popular and offers a variety to the simple meals which
are often mostly carbohydrates.
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Oral health n Tonga, was documented through two na-
tional surveys of oral conditions of adults and children carried
out on two separate occasions, twenly years apart, 1966 and
1986' 2. The design and size of the studies have value for
public health and epidemiology of transitional populations. In
South Pacific pepulations the prevalence of dental caries
ranging from high {French Polynesia, New Caledonia, Cook
Islands) to very low (Tonga, Western Samoa)**>¢. The
variation 1s largely explained by the introduction of western-
type foods, particularly refined carbohydrates. Penodontal
disease, however, appears endemic and unchanged with
tme> 7 % °  Until comparatively recent uimes many island
groups remained in geophysical isolation.This has, for many,
now changed with individual travel, food distribution and
changes in culural habits and lifestyles. A low caries preva-
lence in Tonga in earlier decades was explained by the rural
lifestyle and natural diets, particularly the low usage of refined
sugar and it appears the endemic chronic periodontitis is the
reason for tooth morlality in adults®*. The natural levels of
fluoride in water and diets available to most communities i3
lower than the optimal required for caries suppression®*.
Improved access to and from Tonga since the 1960’s has
ncreased the exposure to Western influences.

The surveys of 1966 and 1986 were cross-sectional preva-
lence studies using WHO epidemiological guidelines. This
report compares the two data sets for those oral conditions
which were recorded and reported similarly. The purpose of
both surveys was to determine the prevalence of dental
canies; penodontal disease; dental fluorosis; dento-facial
anomalies and mucosallesions; prosthetic status and denture
requirements. Secondly, to supply baseline data for subse-
quent evaluation of oral health care programmes and assist
health administrators in determining dental health pnorrties.

Methods
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and 12 years; adolescents between 15 and 19 years and
adults over the age of 25 years.

Data for comparable age groups, common to both 1966
and 1986, surveys form the basis of this report. Anexception
is the inclusion of older adults, over age 54 years, in the 1986
survey. These have a particular interest as an indicator of the
cumulative long-term morbidity and mortality of (eeth Iin a
population with a low prevalence of dental caries in child-
hood, young and mature adults. Data computaton and
stayistical analyses were undertaken by the World Health
Organization, Western Pacific Region.

The Survey Teams: Each survey team comprised a dental
officer and a recorder. The examiners were familiar with the
procedures and basic requirements of national dental surveys
from participation in WHO training courses. They were also
respansible for the organization and conduct of the surveys.
The period of data collection was approximately one year for
each survey.

Criteria and instructions: The examinalion procedure,
chnical criteria and survey forms used for 1966 were de-
scribed in the WPRO Report (1964)'° and for 1986 in WHO
Oral Health Surveys (1977)",

Results

Sample examined: The sample was distributed throughout
the Kingdom which primarily is divided into three territories:
Tongatapu, Ha'apar and the Vava’'u group of islands.

In 1966 a total number of 7309 subjects (9.5% of estimated
total population, 1966} were examined. In 1986 a total of
7966 subjects (9.0% of estimated total, 1986) were exam-

Both survey samples tar-

Figure 4. Distribution of survey subjects, 5-54 years age, 1966 and 1986
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Figure 2. Mean number of diseased (d) or filled (f)
primary teeth for 6 and 9-year-olds, 1966 and 1986

than 25% of all teethwere m. A direct comparison of
tooth mortality rates showed that, on average, by age
30 years, adults experienced less than two extrac-
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tions each, whereas by age 54 years tooth extractions
approximated to 8 teeth per subject.

Total tooth loss affected only about 5% of adults, a
further 10%, however, were recorded as having a
dinical need for total removal of remaining teeth
{Figure 5). These patlerns were similarin 1966 and
1986. The 1986 data for adults >54 years indicated
a continuing rapid increase in the mortality of teeth,
noted for 45 - 54 year-olds, and hence a continuing
increase in the prevalence of edentulous (toothless)
persons.

Periodontal conditions were similarly assessed, in
1966 and 1986 although the method of data report
ing differed. Therefore the 1966 data were trans-

ined. The distribution of subjects by age is shown in Figure
1. Thisincludes only subjects within the age range 5-54 years,
that 1s ages common to both surveys. Males and females
were similarly represented {within 10%). The 1986 survey
included 663 adults aged 55 years or older; the 1966 survey
included 424 children younger than 5 years.

Tooth conditions

Children: A low caries frequency was evident in the
primary teeth of 6 and 9 year olds {Figure 2) although a high
proportion {40 - 60%) of children had experienced some
decayed teeth (Figure 3). Nevertheless a distinct trend
towards higher caries affecting children)n 1986 thanin 1966
was evident with almost twice the number of decayed teeth
per child (Figure 2).

The percentage of 12-year-old children, with no

formedinto the categories defined by the periodontal
scoring procedure known as CPITN which was used in 1986
survey. Under these procedures individuals were calego-

rized by their highest score on a scale of zero to four (Figure
6).

The distribution of scores by age groups were very similar
for 1966 and 1986, an exception s a higher prevalence of
healthy scores for younger subjects 15-25 years in 1986
compared with 1966.

Prevalence of (he higher scores (three and four) are indica-
tive of pathological pocketing being low (<10%) for deep
pockets and moderate (20%) for shallow ones. Calculus
deposits, however, were endemic among younger as well as
mature adults.

dental caries experience of their permanent teeth
{cariesfree)was67% and 62% and the mean number
of diseased, missing, filled (dmf) teeth were similar
at0.7 and 1.0 n 1966 and 1986 respectively.

Adults: The number of dmf teeth increased with
age although the mean number of df teeth was low,
and similar at all age levels at between 1 to 2 teeth
(Figure 4). Increased numbers of dmf teeth with age
was mostly associated with an increase in the num-
bersof mteeth. Lessthan 10% of teethwere affected
by decay and changed little with age.

The average number of missing teeth was low
(mean person less than four) until the fifth decade of
life (Figure 4). At that time the numbers of m teeth
{extracted)increased considerably; thisis even more
evident in older persons in age groups >54 years in
1986. Tooth mortality and morbidity were similar for
all agesin 1966 and 1986. By age of 54 years more

Percent of children with dmf > 1
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Figure 3. Prevalence among children, § and 8 year-olds,
with one or more diseased {d), missing (m) or filled (f)
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Other conditions: All non-
tooth related conditions, such
as bone and soft tissue abnor-
malities were uncommon

Figure 4. Mean number of diseased {d), missing (m), and filled (f)
permanent teeth per person, by age groups, 15-54 year-olds, in 1966 and
1986. Data also shown for 55-64 and 65+ years in 1986.

{<0.1%). Dental fluorosis was —
not observed. OMissing |

m Filled

0O Decayed |

Discussion

The results show remarkable
similarites for dental canes and
periodontal disease, in both
1966 and 1986, for children
and adults. Oral health fea-
tures of note are the very low
prevalence of dental caries in
young and old, the low preva-

subject

Mean number DMF teeth per
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lence of ‘missing’ teeth unlil
the fifth decade of fife. In the
fifth decade the rapid increase

25
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Age group (years)

in the numbers of ‘missing’
teeth was attributed to the outcome of periodontal disease
although its assessed seventy (score four associated with
advanced periodontitis) did not readily substantiate this
explanation.

In 1991 acress-sectional study over a period of two months
documented the cause for clinical extraction of teeth'?. The
results revealed that periodontal disease is the main reason
for high tooth loss in adults and is increasingly evident with
age, particularly the middle years onwards. Caries as a cause
of tooth loss is mostly evident in early adulthood but was
found to be more significantin adults than previously. Dental
data available from other studies™* 7 also indicate an overall

profile of oral conditions of low caries, chronic periodontitis,
high tooth loss after age 40 years. Neither in 1966 nor 1986
was the disease category ‘root carres’ recorded. Exposure of
tooth root surfaces following gingival recession, commonly
induced by periodontal disease, provides the opportunity for
cavitation of the root. Thisis a well-recognized phenomenon
in the Pacific area®". Clinical diagnosis, particularly under
survey conditions, is made difficult by the endemic deposits
of calculus, often extensive, which obscures root cavitation.
Cutress et al® identified cavitation, not obscured clinically,
from radiographs. This condition may contribute significantly
to the need for tooth extractions®.

The Tongan surveys are exceptional for

| Figure 5. Prevalence of subjects with no natural teeth or

requiring their remaining teeth extracted,
by age groups, 25-54 years.

size and representativeness, reliability, com-
parability of methodology, and the similarity
of findings. Over 20 years, significant changes
in lifestyle and mobility of population have

occurred.  Fluorde effects would appear
negligible aspaststodies haveidentified alow
level of fluoride In drinking waters. This 1s
supported by low accumulated levels of fluc-
nde in tooth enamel of 12 - 14-year olds — a
study which also identified the Tongan popu-
lation as having the lowest sugar usage, (10
kg/capita), in the South Pacific’. As Speake
(1980) pointed out that whereas, high sugar
consumption is offset by high fluortde (natu-
ral sources), low sugar is associated with low
caries in spite of low fluoride intakes®. This
balance is liable to change as use of sugar
increases in the changing Tongan economy.
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Figure 6. Periodontal conditions assessed by CPITN by age groups, 15-54 years, in
1966 and 1986. (Note: 1966 assessed CPITN scores derived from original data)
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on the Tongan oral heaith status (from WHO Data Bank,
Geneva). Comparison of the numbers of dmf teeth in adult
by age with selected populations emphasises certain charac-
teristics. (figs. 7a - g). The chronic endemic pericdontal
disease prevailing in the Tongan population compares simi-
larly with many countries world-wide, particularly the Pacific
Region® &7, (mproved oral health in Tonga and other
countries can be achieved by reducing periodontal disease.
This is possible through selfcare and commonity programmes®.

Despite a remarkable similarity in the data of 1966 and
1986 there are some indications that caries has increased in
children and therefore will impose influences on adult condi-
tions, toothloss®'. The evidence is for a rapid move towards
edentuhsm, whichwhile reducing the need forlong-term care
imposes an economic burden on the individual and state,
increases the need for trained personnel and expensive
technology.

Conclusions

Although, there is evidence that dental caries in Tonga has
beenincreasing over the last 20 years, the overall prevalence
has remained low compared to other countries. This has
been previously recognised in a small field study'. There is
however, a high prevalence of peridental disease and dental
calculus.

A high prevalence of “missing” teeth is evident for adults
>45 years and the magnitude of this and the rate of tooth
extraction in older subjects should be considered a public
health matter of concern. The cause of arapidincreaseinthe
rate of Looth loss (m) after age 40 years appears most likely
explained by the long-term presence of periodontitis al-

12

though the criteria recorded did not identify alarming levels
of severity. A public health program dedicated to reducing
plague levels appears to be a priority, together with an
increased provision of prevenlion and treatment programmes
to curtail the increasing canes situation.

Acknowledgement

This repartwas approved for publication by the Ministry of
Health, Tonga.

References
1. Tapealava NM, and Wong KK. Report on a Dental Survey in
Tonga. Department of Health, Tonga; 1966.

2. Repont on Tonga Oral Health Survey. Department of Health,

Tonga; 1986.

3. Speake)D,Cutress TW, and Ball ME. The prevalence of dental
caries and the concentration of fluoride In the enamel of
children in the South Pacific. South Pacific Commussion

Techmcal Paper No. 178. Noumea, New Caledonia, 1979.

Speake JD. Caries prevalence and restorative dental services
in some South Pacific Islands. Australian Dental fournal, 1980,
25:193-196.

Cadell PB. Dental Bealth in South Pacific Territories South
Pacific Commission Technical Paper No. 131. Noumea, New
Caledonia, 1960.

Mast MB. The pattern of dental disease in the South Pacific
area of the Pacific Basin. International Dental Journal, 1975;
23.573-578.

Culress TW. The magnitude of the periodontal disease
problem. New Zealand Dental fjournal, 1984; 80: 115.



Pacisic HealtH Dialoc Vou 3. No. 1

Number of affected teeth

Number of affected teeth Number of affected teeth

Number of affected teeth

ORGINAL PAPERS

Figure 7. Diseased, filled and missing teeth in selected countries
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Stay fit and slim
From a South Pacific Commission poster ‘Prevent High Blood Pressure, Heart Disease, Diabetes’
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