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Summary
The fact that oral diseases can adversely effect human’s general health and well being, is not new. 

Particularly in periodontology, an association has been described between periodontal diseases 

and certain systemic conditions, such as cardiovascular diseases, respiratory diseases, diabetes 

mellitus, low birth weight and preterm birth. Possible systemic effects of dental caries have not 

been investigated as thoroughly as the systemic effects of periodontal diseases. However, similar 

outcomes may be expected, since dental caries is, like periodontitis, a chronic multifactorial 

infectious disease. Dental caries has been found to be associated with a deviant growth pattern 

in children. Children’s body growth has widely been accepted as a valid clinical indicator of 

general health and well being. In general, growth is influenced by genetic, constitutional 

and environmental factors, including malnutrition and the occurrence of infectious diseases. 

Dental caries is one of the most prevalent infectious diseases worldwide and it could thus be 

hypothesized that the possible systemic effects of dental caries could indeed be reflected in a 

deviant growth pattern.

If body growth in children is adversely affected by dental decay, the global increase in caries 

prevalence should raise major concerns, especially in those countries where access to oral health 

services is limited and where dental health care is of low priority. 

Further exploration of this relationship seems thus be necessary. Moreover, more insight in the 

possible systemic effects of dental caries could have important implications for the general 

discussion that is brought up widely on the question about what treatment strategy should be 

preferred to treat the carious primary dentition.     

The aim of this thesis was to establish the relation between dental caries and general health in 

children of a certain population. The interior of Suriname was chosen as the goal area for the 

project, based on the need for dental care that was expressed by the Director of the Medical 

Mission and on the positive attitude of the Government, regarding the current study. Primary 

outcome measures were systemic immune response and body growth. The thesis was divided 

into seven sub studies that are described in separate chapters.

In Chapter 1, an epidemiological survey that was carried out in Suriname, prior to the launch 

of the project, was described. The study aimed at obtaining more insight in the oral health 

status of children living throughout the Interior of Suriname in order to be able to plan or define 

the need for dental care in the future. In this cross sectional study, dental caries was recorded 

according to the criteria of the World Health Organization (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, was examined. The mean dmfs in 

proefschrift .indb   135 22-7-2008   13:05:06



136

the youngest children (5-7.5 yrs) was 11.81 (±11.19) and the mean dmft 5.16 (±3.93). Regional, 

racial and gender differences were found regarding the caries prevalence of these children. 

Caries prevalence in the middle age category (7.5-10 years) was lower compared to the youngest 

children; a mean dmfs of 5.37 (±6.42) and a mean DMFS of 0.84 (±1.30) were observed. A mean 

DMFS of 2.31 (±4.97) was recorded in the oldest children. 

The results of this study indicated that caries prevalence in young children in the Interior of 

Surinam is high according to the criteria of the WHO. Children in older age groups seem to 

experience low to moderate caries levels. 

This epidemiological survey concerned four different areas in the Suriname rainforest. The 

intervention study-project was, mainly for practical reasons, conducted in only two of these 

regions.

In Chapters 2 and 3, the Atraumatic Restorative Treatment (ART) method was evaluated. ART is 

a method of minimal caries intervention that uses only hand instruments. It has been described 

to be applicable in outreach circumstances and was thus chosen as the restorative treatment 

method of choice within this project. 

Chapter 2 outlines the suitability of ART for the target population. ART claims to be atraumatic 

for both patient and the tooth in question. In this preliminary study, performed in Indonesia, 

403 children were randomly divided in two groups. In each child one class-II- restoration in 

a deciduous molar was made. One group received treatment, using rotary instruments (750 

rpm). The other group was treated according to the ART approach. It was found that that 

children treated according to the ART approach using hand instruments alone, experienced less 

discomfort than those treated using rotary instruments. Discomfort scores were determined 

using both physiological measurements (heart rate) and behavioral observations (Venham) on 

specific moments during the treatment. 

In Chapter 3, the survival of the single- and two-surface ART restorations, performed during 

the course of the study in Suriname, was evaluated. 475 ART restorations were placed in the 

primary dentition and 54 in first permanent molars of 194 children (mean age 6.09 ±0.48 years). 

Evaluations took place after six months, one, two and three years. Three-year cumulative survivals 

of single- and two-surface ART restorations in the primary dentition were 43.4% and 12.2%, 

respectively. Main failure characteristics were gross marginal defects and total or partial loss. 

Three-year cumulative survival for single-surface ART restorations in the permanent dentition was 

29.6%. Main failure characteristics were secondary caries and gross marginal defects. An operator 

effect was found only for two-surface restorations. The results show extremely low survival 

rates for single- and two-surface ART restorations in the primary and permanent dentitions. The 

variable success for ART may initiate further discussion about alternative treatment strategies, 

especially in those situations where choices have to be made with respect to a well-balanced, 

cost-effective package of basic oral health care.
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In Chapter 4, the effect of four different dental treatment strategies on the oral health of 

Surname children, was established. Three hundred and eighty schoolchildren, mean age 6.1 

years (±0.5, range 5.1–7.1 years), were randomly assigned to four different groups: full dental 

treatment, only extractions, only restorations (ART) and no invasive treatment. Parameters for oral 

health were defined as caries prevalence, caries incidence, sequela to dental caries, and dental 

pain. Restorative dental care of the primary dentition, by means of ART, resulted in an increase 

in dmft. Extensive dental treatment, performing only extractions or no treatment did not render 

significant changes in the caries prevalence of children. From the results of this sub study, it was 

concluded that full dental treatment should be the strategy of choice whenever oral health care 

programmes are developed. However, when priorities are required due to situational, practical or 

economical reasons, extraction of severely decayed teeth is also an effective treatment strategy. 

In Chapter 5, the effects of dental decay and dental treatment on, respectively, body proportions 

and body growth, have been assessed. The relation between dental caries and body proportions 

has been analyzed cross sectionally, the effect of dental treatment on body growth was analyzed 

in a randomized controlled trial using different treatment strategies. Three hundred eighty 6-year 

old Suriname children with untreated dental decay participated in the study. Caries prevalence 

and presence of dentogenic infections were recorded. Study population and randomisation 

were described above (Chapter 4 section). Body growth was evaluated by children’s height, 

weight and body mass index. Participants were evaluated after six months, one, two and three 

years. Negative correlations were observed between anthropometric measures and the number 

of untreated carious surfaces and caries experience of the children. No significant differences 

in growth pattern between the treatment groups were observed. Based on these results it is 

suggested that caries activity is a negative predictor for body growth in children and that dental 

intervention does not show significant improvement within 3 years. 

In Chapter 6, a pilot study was described aiming to determine whether dental caries is associated 

with induction of the systemic immune system or cytokine response. The study was undertaken 

in Bali, Indonesia. Eighty five children from Den Pasar, aged 6-7 years, were included in this study. 

Caries prevalence and dentogenic infections were recorded and blood plasma was obtained via 

finger puncture. The concentrations of the acute-phase protein alpha(1)-acid glycoprotein (AGP), 

total IgG and the specific IgG and IgM immunoglobulins against Streptococcus mutans were 

determined. Immunoelectrophoresis was used for the determination of the AGP concentration 

and ELISA for IgG and IgM detection. The mean dmft of the whole group was 8.8 ±2.9. The 

plasma concentration of AGP ranged between 0.13 and 1.6 mg/ml serum (mean 0.86 ±0.26 mg/

ml). Regression analysis revealed that the concentration of IgG against S. mutans was significantly 

correlated with dmft (adjusted r2=0.083, standardized β-coefficient=0.31, p=0.008). When 

the concentration AGP was included, the correlation improved significantly (for IgG: adjusted 

r2=0.157, standardised β-coefficient =0.36, p=0.002; for AGP: β-coefficient=-0.30, p=0.009). 
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The results suggest a relationship between caries and systemic parameters of inflammation. On 

the basis of this, severe caries might have consequences on the general health of the subject. 

The results of this study were applied to the Suriname project.

In Chapter 7, the oral-systemic relationship within the Suriname project population, focussing 

on the systemic immune response, is discussed. As parameters to monitor general health the 

acute phase proteins AGP, CRP and the cytokine neopterin were chosen. Also a polymorphism 

in the bacterial ligand CD14 (-260) was studied to investigate a relationship between genotypical 

sensitivity for bacterial infections and the presence of dental sepsis, in terms of abscesses or 

fistulae. Surinam children aged 6 years were recruited and randomly assigned to 4 groups with 

different treatment strategies. The children were and monitored longitudinally. 348 children were 

included in the present study. Blood and saliva samples were taken at baseline and after 1 year. 

Concentrations of serum AGP, CRP, neopterin, salivary Streptococcus mutans and CD14-260 C>T 

polymorphism were determined. There was no significant association between different treatment 

strategies and the serum parameters. Binary logistic regression analyses revealed a significant 

association between AFF as outcome variable and the CD14 genotype, the concentrations of 

CRP and of neopterin as factors (p<0.05). A significant negative association was found between 

the CD14-260 TT and AFF (p=0.035, chi square, OR=3.3) for the whole population. For children 

who had 4 or more carious lesions at baseline, the significance increased (p=0.005, OR=4.8). 

From the results of this study, it was concluded that, based on the serum factors studied in this 

paper, general health was not significantly affected by dental caries treatment in Creole children. 

Children who have the genotype CD14 -260: TT were genetically protected to the formation of 

abscesses or fistulae as a consequence of severe dental caries. 

In the General Discussion, the results of the seven sub studies were compiled and considered 

in the light of the existing literature. The conclusions that can be drawn, based on this thesis, 

should be interpreted carefully because they account for the Suriname child population that was 

included in the study but they may not be extrapolated to every other child population.

Based on the results of this thesis, it might be stated that with regard to the oral health of 

children, a comprehensive dental treatment is preferred. However, with regard to the general 

health of the children, it was found that, although dental caries was suggested to be a negative 

predictor for body growth, dental treatment did not seem to render any improvement. Based 

on the serum factors that were studied, no significant systemic effects of caries treatment were 

found either. 

The clinical implication of this thesis is that (Basic) Oral Health Care Programs should focus on 

the primary prevention of dental caries rather than on its cure. However, as long as there is no 

clear evidence that teeth with abscesses or fistulae can be left in the mouth without negative 

consequences, they should better be removed.
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