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Caries prevalence in Suriname schoolchildren
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Objectives: The aim of this study was to establish the oral health status of children living throughout the Interior of Suriname in order
to define needs for dental care in line with WHO goals and guidelines. Basic research design: In this cross sectional study, dental car-
ies was recorded according to the criteria of the WHO. Decayed, missing and filled (DMF)-teeth (T) and surfaces (S) indices for caries
prevalence were used. A total of 951 children from four different regions and between 5-15 years of age, were examined. There was an
approximately equal distribution of boys and girls. The children were divided into three age categories. Results: The mean dmfs in the
youngest children (5-7.5 yrs) was 11.81 (SD 11.19) and the mean dmft 5.16 (SD 3.93). 17.2% of the children was caries free. Statisticaly
significant regional, racial and gender differences were found The mean dmfs of children in the middle age category (7.5-10yrs) was
5.37 (SD 6.42) and the mean DMFS was 0.84 (SD 1.30). A mean DMFS of 2.31 (SD 4.97) was recorded in the oldest children. No
regional, racial or gender differences were found in the last two categories. Conclusions: The results indicate that caries prevalence in
young children in the Interior of Suriname is high according to the criteria of the WHO. In contrast, children in older age groups were
found to experience low to moderate caries levels. This finding has consequences for the organisation and planning of future oral health

care which should be focussed on young children.
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Introduction

Dental caries is one of the most prevalent infectious
diseases in the world. A substantial decline in dental
caries prevalence has been noted in recent decades in
the majority of industrialized countries (Marthaler et
al., 1996; Pakhomov, 1999; Pilot, 1988; Reich, 2001)
although children from ethnic minority groups and low
socio-economic backgrounds in these nations, still ex-
perience high levels of dental disease (Jamieson et al.,
2004; Reich, 2001). Recent studies have shown that in
some industrialized countries caries levels are stabilizing
or even rising again (Gray and Davies-Slowik, 2001;
Haugejorden and Birkeland, 2002; Speechley and John-
ston, 1996). Caries prevalence in developing countries
used to be much lower than in the developed countries
(Sardo-Inferri and Barmes, 1979; WHO 1996). However,
an increase has been observed especially in those countries
that are rapidly urbanizing and advancing socio-economi-
cally (Diehnelt and Kiyak, 2001; Jamieson et al., 2004;
Pakhomov, 1999; Pilot, 1988; Miura et al., 1997). Dental
health in these countries is often of low priority due to
major problems arising from communicable diseases,
environmental hazards, and nutritional inadequacies.

In 1982, the World Health Organisation (WHO), in
collaboration with the International Dental Federation
(FDI), has formulated six oral health goals to be achieved
by the year 2000 (FDI and WHO, 1982). One of the most
important goals was that the mean number of decayed,
missing or filled teeth (DMFT) should not exceed 3.0
at the age of 12 years and that 50 per cent of the 5- to
6-year-olds should be caries free. An acceptable level of

oral health, however, should be interpreted differently
by each country in the light of its social and economic
characteristics, health status and morbidity patterns of its
population and state of development of its health system
(Pakhomov, 1999; Pilot, 1988).

Many countries lack national or regional epidemiologi-
cal baseline surveys. One of these countries is Suriname.
Suriname is a former Dutch colony and is situated on the
northern coast of South America. The interior rainforest of
Suriname, comprising about 80 per cent of the country, is
sparsely populated by tribal communities, around 50.000
people (12 per cent of the total population), mainly Creole
Bushnegroes (80%) and Amerindians (20%), who depend
on hunting, fishing and agriculture. This area lacks an
adequate infrastructure, electricity and running water (Pan
American Health Organisation (PAHO), 1998).

The Ministry of Health assigned the Medical Mission
(MM) with the responsibility for all medical care in the
Interior. The MM aims to develop an affordable health
care system based on the needs of the community and
the promotion of health care awareness. Health care,
including dental heath care, is provided by health care
workers of different educational level. Due to a lack of
knowledge, technical skills, time and proper equipment,
the only dental treatment performed is tooth extractions
in case of pain.

The MM does not have comprehensive information
on the oral health status, with adequate epidemiological
data lacking. Only a few national dental surveys were
conducted in Suriname. The WHO Global Oral Data
bank reported a DMFT of 4.9 in 12-year old Surinam
children in 1978 (Guille, 1986) and of 2.7 in 1992 (Bel-
tran-Aguillar et al., 1999). A survey, carried out by the
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Youth Dental Service Foundation in 1995 in the districts
Paramaribo and Wanica, found an average dmft of 6.05
and 13% sound teeth among 6-year-olds and an average
DMFT of 5.6 among 12-year-olds. These results were
consistent with a survey conducted on the same sample
in 1990 (PAHO, 1998). These studies do not report the
caries prevalence or treatment need for the children in
the Interior. Obviously this type of information is needed
in order to plan adequate oral health care in this under-
privileged part of the country.

The aim of the present study is to establish the oral
health status of children living throughout the Interior
of Suriname in order to define needs for dental care in
line with WHO goals and guidelines.

Methods

The present study was carried out in the Interior of Suri-
name. Four different regions were included in the study:
East Suriname, West Suriname, Brokopondo and Upper
Suriname (Figure 1). The socio-economic status of the
people living throughout these regions is comparable.
People living in West Suriname are mainly from Amerin-
dian origin, the other three regions are habited by Creole
people. The study population consisted of primary school
children of various ages. Because of the broad variation
in age, the children were divided into three different age
categories: children between 5 and 7.5 years, between
7.5 and 10 years and children between 10 and 15 years.
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This categorisation was based on the different phases of
tooth exfoliation, taking into account that Negro children
show an earlier eruption pattern than Caucasians (Stewart
et al., 1982). The youngest category represented the first
eruption phase, children in the middle age group were
in their second eruption phase and the eldest children
had all their permanent teeth erupted. The participating
schools were selected from the database of the Medical
Mission (MM). For practical reasons, only schools that
were able to be reached within two days were included.
Ethical clearance was obtained from the director of the
Suriname Ministry of Health. Children with a history of
serious illness were excluded.

Oral examination using a headlamp, mouth mirror
and dental probe, took place in the classroom whilst the
child was lying on a table. All children were examined
by one of the authors, calibrated with a golden standard
(kappa 0.89). This golden standard document was pre-
pared by two experienced investigators after assessing
25 pictures of (pre)molars with and without dentine
carious lesions.

Caries was recorded according to the criteria and
recommendations of the WHO (1987).

Statistical analyses were performed using SPSS for
Windows, version 12.0.1. Non parametric statistics (
Mann Whitney U or Kruskall Wallis tests) were used.
For the evaluation of the nominal data, cross tabs with
Pearson Chi-square test were applied. All significant dif-
ferences were detected at a 95% confidence level.
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Figure 1. Map of Suriname
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Results

A total of 951 children was examined. The mean age

of the children was 8.03 years (£2.60, range 5.11-14.99
years). The main relevant socio—demographic charac-
teristics of the sample are presented in Table 1. There
were significant differences in the representation of all
age categories among the four regions (Pearson Chi
square, p<0.001). Children in the Brokopondo and Upper
Suriname regions were all in the youngest age category.
Children that originated from the East and West Suriname
regions showed more variation in age but were on aver-
age older. There was an approximately equal distribution
of boys and girls within the four regions and within the
different age categories. Regarding race, there were
significant differences between the four regions (Pearson
Chi square, p<0.001). Children from the West Suriname
region were all from Amerindian origin, the other children
were Creole Bushnegroes.

The mean dmfs of the overall sample of 5 - 7.5 year-
olds was 11.81 (SD 11.19, median 9.0) and the mean
DMES was 0.26 (SD 0.75, median 0.0) (Table 2). The
mean dmft of the overall sample was 5.16 (SD 3.93,
median 5.0) and the mean DMFT was 0.24 (SD 0.67,
median 0.0). Only 17.2% of all participating children

was clinically free of caries in the primary dentition
and 86.3% was clinically free of caries in the permanent
dentition.

Between the four different regions, statistically sig-
nificant differences were observed regarding the caries
prevalence in both primary and permanent dentitions (KW,
p<0.001). Post hoc Mann Whitney U tests showed that,
regarding the primary dentition, children in the Eastern
region had a significant lower dmfs than children from
the West- (p=0.034), Brokopondo- (p=0.003) and Up-
per Suriname regions (p<0.001). Children in the Upper
Suriname region had a significant higher dmfs than
children from the Western- (p=0.004) and Brokopondo
regions (p<0.001). Regarding the caries prevalence in the
permanent dentition, children from the Western region
showed a higher DMFS compared to the Eastern region
(MW, p=0.006), Brokopondo and Upper Suriname regions
(MW, p<0.001). The difference in DMFS between chil-
dren from the Eastern region and children from both the
Brokopondo and Upper Suriname regions was statistically
significant as well (p=0.006, resp. p= 0.026). Children in
the eastern region had higher caries prevalence.

In both primary and permanent dentitions, gender
differences in caries prevalence were observed. Boys
had a significantly higher mean dmfs (13.33, SD 12.23,

Table 1. Socio-demographic characteristics of the population

East Suriname West Suriname Brokopondo Upper Suriname
Gender
Boys (%) 151 (51.9) 79 (46.7) 91 (43.8) 153 (54.1)
Girls (%) 140 (48.1) 90 (53.3) 117 (56.3) 130 (45.9)
Race
Creole 291 208 283
Amerlndian -- -- --
Mean age 10.39 9.54 6.17 6.06
(SD, range) (2.21, 5.92-14.99) (2.51, 5.25-14.98) (0.49, 5.12-7.06) (0.47, 5.11-7.09)

Table 2. Caries prevalence for children in age category 5 - 7.5 years

East West Brokopondo Upper Total
Suriname Suriname Suriname
N 33 46 208 283 570
dmfs 5.12% 9.39 10.67 13.82% 11.81
SD, range, median 6.19, 0-23, 3.00 10.12, 0-3, 7.50 11.36, 0-67, 8.00  11.23, 0-59, 12.00  11.19, 0-67, 9.00
dmft 2.18 4.00 4.67 6.05 5.16
SD, range, median 2.39, 0-8, 1.00 3.44, 0-16, 3.50 4.01, 0-18, 8.00 3.82, 0-18, 6.00 3.93, 0-18, 5.00
% clinically caries 36.4 28.3 22.1 10.6 17.2
free primary dentition
DMFS 0.57* 2.40% 0.19 0.26 0.26
SD, range, median 0.85, 0-2, 0.00 1.14, 1-4, 2.00 0.64, 0-5, 0.00 0.75, 0-6, 0.00 0.75, 0-6, 0.00
DMFT 0.57 2.40 0.15 0.25 0.24
SD, range, median 0.85, 0-2, 0.00 1.14, 1-4, 2.00 0.50, 0-3, 0.00 0.69, 0-4, 0.00 0.67, 0-4, 0.00
% clinically caries 64.3 20.0 89.4 86.6 86.3
free permanent denti-
tion

* significant at p = 0.05
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median 11.0) than girls (10.33, SD 9.87, median 8.0) in
their primary dentition (p=0.004). Girls had a significantly
higher DMFS than boys, i.e. 0.33 (SD 0.75, median 0.0)
compared to 0.19 (SD 0.74, median 0.0) (p=0.006). Re-
garding race, a difference in DMFS was observed (MW,
p <0.001). Children from Amerindian origin had a higher
mean DMFS (2.40, SD 1.14, median 2.0) compared to
the Creole children (0.24, SD 0.71, median 0.0).

Children aged 7.5 - 10 years originate from West and
East Suriname only. Overall, a mean dmfs of 5.37 (SD
6.42, median 3.0) and a mean DMFS of 0.84 (SD 1.30,
median 0.0) were observed (Table 3). The mean dmft
of the overall sample in this age category was 2.24 (SD
2.31, median 2.0) and the mean DMFT was 0.78 (SD
1.14, median 0.0). Within this age category, 35.1% of the
children was clinically free of caries in the primary denti-
tion compared to 59.3% in the permanent dentition.

No statistically significant differences in caries preva-
lence in either the primary or the permanent dentition
between the two regions or races, nor between the two
sexes were found.

Children aged 10 - 15 years originate from West

and East Suriname only. The majority of the children in
this age category had lost their primary teeth, therefore,
only the caries prevalence in the permanent dentition
was evaluated (Table 4). For this group, a mean DMFS
of 2.31 (SD 4.97, median 0.0) and DMFT of 1.27 (SD

1.78, median 0.0) were found. Within this age category,
54.3% of the children appeared to be clinically free of
dental caries in the permanent dentition. No statistically
significant differences could be found regarding the caries
prevalence in the permanent dentition between either the
two regions and races or between the two genders.

Discussion

This study revealed that caries prevalence in the deciduous
dentition of young children in the Interior of Suriname
is moderate to high according to the severity criteria
of the WHO (Marthaler et al., 1990). In contrast, car-
ies prevalence in the permanent dentition (DMFT) was
moderate to very low. Apparently, the greatest burden of
dental decay is on young children.

Among these youngest children racial differences in
caries prevalence appeared as well. Children from Amer-
indian origin (West Suriname) experience far more caries
in their permanent dentition compared to their Creole
peers living throughout the other regions.

This latter finding might be the result of a difference
in eruption of the permanent teeth between the two races.
More accurate research on this subject is needed in order
to verify this hypothesis. Diectary differences are not
likely to be responsible for racial differences in caries
prevalence as Creole and Amerindian people have similar

Table 3. Caries prevalence for children in age category 7.5- 10 years

East West

Suriname Suriname Total
N 85 54 139
dmfs 4.35 6.96 5.37
(SD, range, median) (5.36, 0-23, 2.00) (7.58, 0-31, 5.00) (6.41, 0-31, 3.00)
dmft 1.87 2.83 2.24
(SD, range, median) (2.00, 0-7, 1.00) (2.64, 0-9, 2.50) (2.31, 0-9, 2.00)
% clinically caries free 39.0 28.8 35.1
primary dentition
DMFS 0.91 0.72 0.84
(SD, range, median) (1.29, 0-6, 0.00) (1.30, 0-5, 0.00) (1.29, 0-6, 0.00)
DMFT 0.83 0.69 0.78
(SD, range) (1.11, 0-4, 0.00) (1.20, 0-4, 0.00) (1.14, 0-4, 0.00)

% clinically caries free 53.7
permanent dentition

68.8 59.3

Table 4. Caries prevalence for children in age category 10- 15 years

East West Total
Suriname Suriname
N 173 69 242
DMFS 2.45 2.00 2.31

(SD, range, median)

DMFT 1.40
(SD, range, median)

% clinically caries free 533

(5.55, 0-51, 0.00)

(1.94, 0-8, 0.00)

(3.35, 0-15, 0.00)  (4.97, 0-51, 0.00)

0.99 1.27
(1.32, 0-4, 0.00) (1.78, 0-8, 0.00)

56.5 543
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dietary habits nowadays. Overall, the diet in the Interior
is changing from traditional diets and low sugar consump-
tion towards more “westernized” diets containing sugary
sweets and soft drinks. This change might be ascribed
to the improving infrastructure and could be causative
for an overall increase in caries prevalence. The short-
age of facilities and priorities to deliver oral health care
within the current primary health care programs could
conductively bring about oral health problems.

In this study, the presence of dental caries was as-
sessed by clinical examination only. No radiographs
were taken due to the absence of electricity and proper
equipment. Hence, the caries prevalence is likely to be
underestimated.

From an epidemiological perspective, the survey was
not ideal; the sample was not randomized and this limits
the possibility to generalize from the data. The samples
derived from the four different regions are difficult to
compare and the differences between the regions cannot
be analysed independently since the variables age and
race were not equally distributed. However, the children
examined should be regarded as a convenience sample.
Although the WHO might not be able to use the results
for epidemiological purposes since it does not apply
to the conditions of the so called Pathfinder Method
(WHO, 1987), the results are indicative and can serve as
a clinical baseline for further research. Part of this study
population will be evaluated during subsequent years in
order to establish possible trends in oral health which is
important for long term planning and policy making.

Considering the current oral health status of these
children with regard to the WHO oral health goals, one
must conclude that these goals are not fully met in all
age categories. The WHO states that the mean DMFT
should not exceed 3.0 by the age of 12 years. Accord-
ing to the results of this study, this goal seems to be
met. Furthermore, the WHO states that 50 per cent of
the 5-6 year olds should be free of dental caries in the
primary dentition. Obviously, this goal is not met in this
particular Suriname population. Therefore, future plans
regarding oral health care in this country should focus
on young children.

Conclusion

Dental caries prevalence among young schoolchildren
throughout some parts of the interior of Suriname is
high. Far less than 50 per cent of the children in this
age group is clinically free of dental decay. Obviously
there is a need for more dental care in these regions in
order to meet WHO oral health goals. The current pri-
mary health care programme should thus be extended to
include a proper basic oral health care programme.

As a baseline study, the presented data can be consid-
ered very useful. Data of this type provide a significant
essential background for long-term strategic planning of
dental services and for predicting future need for man-
power, facilities and resources for dental care.
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