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Abstract 

There is a consistent association between unfavourable socio-economic cir- 
cumstances and oral health. Although the effects of poor social circumstances in 
childhood are known to have lasting influences on general health, there is little 
information on their effects regarding chronic oral diseases. Objective: To assess 
the relationship between oral health status and socio-economic circumstances at 
two different periods of adolescents’ life. Methods: A two-phase cross sectional 
study was carried out in Brazil. In Phase I, 652 13-year-olds were clinically exam- 
ined and interviewed. In the second phase, 311 families were randomly selected for 
in-depth interviews. Information was collected on several indicators of socio-eco- 
nomic circumstances, family related variables, school grade level, and oral health 
behaviour, at two different life stages, at birth and at 13 years of age. The outcome 
variable was oral health status at the age of 13. It was constructed by counting the 
worst scores of DMFT, gingival bleeding, calculus and dental plaque. The data 
analysis used stepwise logistic regression. Results: The response rates for phases 
I and II were 85% and 94%. Boys, those at a lower grade level at school for their age, 
and those who experienced high levels of material deprivation at birth and at the 
age of 13 were more likely to have high levels of oral diseases; the odds ratios were 
4.12 (1.86-9.16), 2.41 (1.01-5.76) and 4.61 (1.30-16.3), respectively. Conclusion: 
Brazilian adolescents experiencing adverse socio-economic circumstances at birth 
and at the age of 13 had high levels of oral diseases. 

Key Words: oral health, socio-economic circumstances, dental caries, periodontal 
diseases, life course, adolescents. 

Introduction 
There is a strong and consistent 

association between unfavourable 
socio-economic circumstances and 
oral health; various socio-economic 
indicators are related to different 
chronic oral diseases (1-6). Although 
several studies have documented the 
association between measures of 
socio-economic circumstances at dif- 
ferent stages of an individual’s life 
and adult health and mortality (7-ll), 
there is sparse evidence on the effects 
of adverse socio-economic conditions 
throughout the life course on chronic 
oral diseases (12). Chronic oral dis- 
eases such as caries and periodontal 
diseases are progressive and are ini- 
tiated early in life. They manifest in 

infancy, childhood, adolescence and 
in adults of all ages. Structural 
changes in teeth, such as enamel de- 
fects, can be used as markers of early 
biological insults. For example, exces- 
sive fluoride exposure during the first 
20-30 months of life may cause sub- 
sequent diffuse mottling of the enamel 
of central incisors (13). 

The effects of social structure on 
the accumulation of advantages and 
disadvantages throughout life and 
their future health potential are well 
known (7-12,14,15). Power et al. 
(1999) (10) suggested that cumulative 
lifetime exposures, as represented by 
social class at birth, and at the ages of 
16,23 and 33 years, had a major effect 
on self-rated health at the age of 33 

years. A prospective study of Scottish 
men found that the mortality rate over 
a 21-year period was related to social 
position at each stage of the life 
course. Those who remained in less 
favourable circumstances throughout 
life experienced the highest mortality 
risk, suggesting that the risks accu- 
mulated over time (9). Similarly, re- 
sults from the 1946 British Birth Co- 
hort showed that study members who 
were in manual social classes in 
childhood and adulthood were al- 
most 3 times more likely to die com- 
pared with those from non-manual 
social classes at two stages of life (11). 
Early material and psychosocial dis- 
advantages may have an adverse im- 
pact on cognitive and psychological 
development that may in turn affect 
health and labour market success later 
in life. Socio-economic disadvantage 
in childhood is associated with low 
educational attainment, risk of unem- 
ployment, job insecurity (16) and low 
adult earnings for both men (17) and 
women (18). Evidence from the 1946 
British Birth Cohort suggests that a 
non-manual social class background 
can protect children with poor health 
from further disadvantage (19). While 
serious illness slowed down the 
growth of manual class children, 
making them significantly shorter 
than their healthy peers, the effect for 
non-manual children with serious ill- 
ness was not significant (19). This 
phenomenon, which has been called 
social protection, (15) is also found 
during adulthood (20). 
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There is a considerable body of evi- 
dence from cross-sectional studies 
showing the effects of socio-economic 
position on oral health (1-6). How- 
ever, the association between socio- 
economic circumstances at different 
points in time and oral health has not 
been fully explored. Except for Poulton 
et al. (12), we are not aware of any 
other study that has investigated this 
association. Results from Poulton’s 
New Zealand birth cohort showed 
that both childhood and adult socio- 
economic conditions had major ef- 
fects on dental health at age 26 years 
(12). 

The hypothesis tested in this study 
was that socio-economic circum- 
stances at birth and at the present 
stage of life were the fundamental risk 
factors for oral diseases such as den- 
tal caries and periodontal disease. We 
suggest that the differences in oral 
health among adolescents emerge as 
the biological and behavioural corre- 
lates of the process of hazard accu- 
mulation throughout the course of 
adolescent life. Material conditions 
from birth are hypothesised to have 
biological and behavioural impacts 
on the child and on their oral health. 
Most importantly, material conditions 
may influence health- related 
behaviours. 

The cumulative effect of socio-eco- 
nomic circumstances on oral health 
can be explained as follows: adoles- 
cents who are raised in more affluent 
families are more likely to live in good 
residential areas with good quality 
housing and adequate basic ameni- 
ties that prevent infections and dis- 
eases. In addition, they are more likely 
to attend a better school and the ben- 
efit of an income that allows them 
more dietary and other behavioural 
choices. By contrast, adolescents who 
are raised in less affluent families are 
more likely to live in poor housing 
with no or inadequate basic ameni- 
ties, to attend schools with few re- 
sources and to live with an income 
that restricts their choice of healthier 
diets and behaviours. Therefore, this 
paper aims to test whether or not 
socio-economic circumstances at two 
stages of life of adolescents explains 
variation in adolescents’ oral health 
using a life course approach. 

Methods 
This study was carried out in 

Cianorte, a town in southern Brazil, 
which had 50,000 inhabitants from a 
wide range of socio-economic back- 
grounds. They share Western cultural 
values. Cianorte’s economy is mainly 
based on manufacturing clothes and 
on farming. 

In the first phase of this study, all 
13-year-old adolescents (N=764) who 
attended private and public primary 
schools in 1999 in Cianorte were in- 
vited to participate. The Education 
Registry Office provided information 
on the number of students, their full 
names, date of birth and the periods 
at which they were attending school. 
A letter was sent to all parents explain- 
ing the aim and characteristics of the 
study and asking their consent in per- 
mitting their children to participate 
in the study. Negative consent was 
adopted, that is, the parents were 
asked to tell the school personnel if 
they did not want their children to take 
part in the study. In addition, all ado- 
lescents were verbally asked if they 
wanted to participate in the study. 
Both parents and children were as- 
sured that there was no prejudice to 
the child who wanted to opt out and 
that all recording forms would be 
numbered but not named. Ethical 
clearance was obtained from the Bra- 
zilian Coordination for the Improve- 
ment of Higher Education Personnel 
(CAPES). 

A total of 652 adolescents returned 
the questionnaire and agreed to par- 
ticipate in the study. They were clini- 
cally examined and interviewed 
(Phase I). Due to time and resource 
constraints, the Phase I1 of the study 
selected only 330 adolescents’ parents 
for an in-depth interview. For the 
same reason we only include urban 
areas in this part of the study. The 
other criteria for inclusion in the sec- 
ond phase of the study was that the 
subjects live with one of their biologi- 
cal parents. 

The size of the sample to test the 
research question posed in this article 
was 250 adolescents. This would sat- 
isfy our requirements of having 80% 
power to demonstrate statistically sig- 
nificant odds ratios of those who ex- 
perienced adverse and favourable en- 

vironmental circumstances at the 5% 
level, if the magnitude of the odds ra- 
tios were not less than 2.5. The total 
number invited to take part in Phase 
I1 of the study was higher than the 
required number to attend this re- 
quirements (N=330). This was be- 
cause the study tested the hypothesis 
in relation to several oral health out- 
comes, and the largest sample size re- 
quired was adopted. The differences 
in the size of the sample were due to 
different prevalence among the oral 
diseases. Of the 652 adolescents in 
Phase I of the study, 541 fulfilled the 
criteria to participate in Phase I1 of the 
study. From those, 330 families were 
selected at random using numbered 
cards. Cards were numbered from 1- 
541 and then put in a box and drawn 
at random by one of the researchers. 

Instruments and measures. Data 
were collected through two separate 
structured interviews (an adolescent 
interview - Phase I and a parent‘s in- 
terview - Phase 11) and a clinical oral 
examination of the adolescents - 
Phase I. A trained dental epidemiolo- 
gist conducted the dental examina- 
tions (B.N.). Children were examined 
at school for dental caries experience, 
presence of bleeding gums after prob- 
ing, presence of dental calculus and 
presence of dental plaque. A 
headlamp was used to standardise 
the source of light. 

The criteria and methods for the 
dental examination were based on 
the WHO criteria (21). Dental caries 
status was measured using the DMFT 
index, which is a cumulative measure 
of caries experience in permanent 
dentition. For an individual, the 
DMFT index is expressed by the sum 
of Decayed, Missing and Filled teeth 
and for a population by the arithmetic 
average of sums for each individual. 
Bleeding gums status was recorded 
as yes or no as evidence of bleeding 
from the gingival sulcus after gently 
probing. Calculus and dental plaque 
were recorded as present or absent. 

Two trained researchers carried 
out the interviews with the adoles- 
cents in a private room during school 
hours. The data collected included 
socio-demographic factors, family-re- 
lated factors, behavioural variables 
such as: oral health behaviours, gen- 
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era1 habits, and present school grade 
level. 

Parents’ level of education was 
measured in number of years at 
school. Adolescents were categorized 
into low or high academic achievers 
based on the number of times they 
failed a final school examination. 
Those who had failed the final school 
examinations 3 or more times were 
regarded as low academic achievers. 

The parents’ interview (Phase 11) 
collected information on the details 
of adolescents’ birth and early infancy 
(e.g. adolescents’ childhood infection, 
birth weight, mother’s health during 
pregnancy, etc.). In addition, informa- 
tion on several indicators of socio-eco- 
nomic circumstances in two different 
stages of the child’s life (at birth and 
at 13 years old) was obtained. These 
included presence of a toilet inside the 
house, type of material used to con- 
struct the house, car ownership, house 
tenure, overcrowding and availabil- 
ity of piped water. An indicator of 
socio-economic circumstances at an 
adolescents’ birth and at 13 years of 
age was created using presence and 
absence of each socio-economic indi- 
cator. The most favourable score was 
6 and the least favourable was 0. The 
two indicators were further catego- 
rized using the mean as a cut-off point 
for low and high levels of material 
deprivation. 

Data analysis. Data analysis was 
carried out using the Statistical Pack- 
age for Social Science (SPSS for Win- 
dows, version 10.0). A hierarchical 
approach to the variable selection 
modelling technique was used. The 
variables were grouped from distal to 
proximate determinants of oral health 
according to the theoretical frame- 
work of the study (fig.1). For each 
group of variables, stepwise logistic 
regression analysis was carried out 
to select the best predictors at that 
group. A probability of was 0.25 to 
enter and 0.10 for removal from the 
equation was used. The selected vari- 
ables in each group were included in 
the final model following a temporal 
sequence. As such, the adolescents’ 
birth and first year of life were 
analysed first, then childhood factors 
were analysed with those from ado- 

lescents’ birth and so on. All two-way 
interactions were tested. 

A variable representing the oral 
health status at 13 years of age was 
constructed counting the worse scores 
of DMFT (highest quartile scored 1 
point, other 3 quartiles scored 01, gin- 
gival bleeding (highest quartile scored 
1 point, other 3 quartiles scored 0), 
presence of calculus (highest quartile 
scored 1 point, other 3 quartiles scored 
0) and presence of plaque (highest 
quartile scored 1 point, other 3 
quartiles scored 0). Therefore the pos- 
sible scores ranged from 0 through 4. 
The new variable was categorized 
into low (ISt, 2nd, 31d quartile) and high 
(last quartile) levels of oral diseases. 

The rationale for adopting these 
cut-off points was that the variables 
bleeding after probing, dental plaque, 
calculus and dental caries had a high 
prevalence (99%, 98%, 44%, and 80% 

respectively). Therefore severity rather 
than prevalence, measured by num- 
ber of teeth with gums bleeding on 
probing, presence of dental plaque, 
presence of calculus and dental car- 
ies was used to assess the adoles- 
cents’ oral health status. The 75th per- 
centile of the distribution was used to 
define high and low levels of gingi- 
val bleeding, dental plaque, calculus 
and dental caries. Thus, low levels of 
bleeding, dental plaque, calculus and 
dental caries experience was recorded 
if 22,23,4 and 6 or less teeth respec- 
tively had bleeding gums, dental 
plaque, calculus and dental caries, 
while high levels of bleeding gums, 
dental plaque, calculus and dental 
caries experience was recorded if more 
than 22,23,4 and 6 teeth respectively 
had bleeding gums, dental plaque, 
calculus and dental caries. 

~ 

Figure 1 
Hierarchical approach to variable selection and modeling of the data 

Indicators tested/Indicators selected $00.25 in bold italic) 

1st horizontal level 
Material circumstances at birth 

2nd horizontal level 
Birth weight, birth order, feeding practices, Mother’s health during 

pregnancy, sex, childhood infection disease, mother’s age at delivery, 
smoking during pregnancy + 

3rd horizontal level 
Family structure, paternal and maternal levels of punishment and 
paternal and maternal levels of support and school grade level. 

4th horizontal level 
Tooth-bmshing, pattern of dental attendance, sugar consumption, 

fruit and vegetable consumption. 

5th horizontal level 
Material circumstances at 13 years of age + 

Outcome 
Oral diseases at 13 years of age 
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Table 1 
Prevalence of high levels of oral diseases by socio-economic indicators, 

sex, school grade level and oral health behaviour in a sample 
of 13-year-old adolescents (N=307) 

were not statistically significant. To 
estimate the effect of the interaction 
between levels of material deprivation 
at the adolescents’ birth and at 13 

Variable 

Material deprivation at birth 
Low levels of material deprivation 
High levels of material deprivation 

Material deprivationat 13 years of age 
Low levels of deprivation 
High levels of deprivation 

Female 
Male 

Low academic achievers 
High academic achievers 

Tooth-brushing frequency 
One to two times per day 
More than 3 times per day 

Pattern of dental attendance 
Check up 
Emergency treatment 

Sex 

School grade level 

Total 

X2 test: I p<0.01; * ~ ~ 0 . 0 5  

Results 
The response rate for the first and sec- 
ond phases of the study were 652 
(85.3%) and 31 1 (94.2%) respectively. 
The intra-examiner agreement was 
very good as demonstrated by corre- 
lation coefficients above 0.92. In ad- 
dition, we calculated Kappa values 
for the presence of dental caries on a 
tooth-by-tooth basis, and all values 
were greater than 0.90. Self-reported 
birth weight was validated by com- 
paring with health records. Fifty-two 
of 311 adolescents had their birth 
cards, which contained information 
on birth weight, diseases and vacci- 
nation. Correlation scores and Kappa 
values above 0.90 validated the infor- 
mation obtained in the interview. In- 
tra- and inter-interviewer reliability 
was satisfactory as demonstrated by 
correlation scores above 0.73. 

The results reported in this paper 
are related to Phase I1 of the study 
since information on the adolescents’ 
early life was not available for Phase 
I. We compared the socio-demo- 
graphic characteristics available for 
both samples (Phase I and 11) and no 
statistically significant difference was 
found (P>0.05). 

~- 

Total sample 
N (%) 

145 (47.2) 
162 (52.8) 

101 (32.9) 
206 (67.1) 

151 (49.2) 
156 (50.8) 

36 (11.7) 
271 (88.3) 

133 (43.3) 
174 (56.7) 

76 (24.8) 
231 (75.2) 

307 (100.0) 

High levels of oral 
diseases N (%) 

10 (6.9)’ 
32 (19.8) 

9 (8.9)2 
33 (16.0) 

9 (6.0)’ 
33 (21.2) 

11 (30.6)’ 
31 (11.4) 

25 (18.8)2 
17 (9.8) 

5 (6.6)2 
37 (16.0) 

55 (17.9) 

~ 

Table 1 shows the frequency dis- 
tribution of the predictors of poor oral 
health that were chosen by the 
stepwise procedure as illustrated in 
Figure 1. More than half of the adoles- 
cents had experienced high levels of 
deprivation at either period; birth 
(52.8%) and at 13 years of age (67.4%). 
In addition, the majority of adoles- 
cents were high academic achievers 
(88.3%) and visited a dentist only for 
emergency treatment (74.2%). 

Results of the multiple logistic re- 
gression are shown in Table 2. Boys, 
those who were born to families 
which experienced high levels of ma- 
terial deprivation at their birth and 
those who were low academic achiev- 
ers were more likely to have high lev- 
els of oral diseases. The odds ratio 
were 4.23 (1.91-9.371, 3.14 (1.44-6.86) 
and 2.32 (1 .OO-5.47), respectively. 

A further step tested a two-way 
interaction for all variables in the fi- 
nal model, in particular the interac- 
tion between levels of material depri- 
vation at the child’s birth and at 13 
years of age. This interaction allowed 
us to assess the association between 
social mobility and levels of oral dis- 
eases. All other interactions tested 

years of age on oral health status, a 
new variable was created. It included 
four categories; (i) adolescents who 
experienced low levels of material 
deprivation at both birth and at 13 
years of age; (ii) adolescents who ex- 
perienced high levels of material dep- 
rivation at birth and low levels of 
material deprivation at 13 years of 
age; (iii) adolescents who experienced 
low levels of material deprivation at 
birth and high levels of material dep- 
rivation at 13 years of age; and (iv) 
adolescents who experienced high 
levels of material deprivation in both 
periods of life. Adolescents who ex- 
perienced high levels of material dep- 
rivation at birth and low levels of 
material deprivation at 13 years of age 
and those who experienced high lev- 
els of material deprivation at both pe- 
riods of life were more likely to have 
high levels of oral diseases. The odds 
ratios were 7.20 (1.65-31.3) and 5.67 
(1.65-19.4) respectively (Table 3). 

We built a new model including 
the variable representing the interac- 
tion between levels of material depri- 
vation at the adolescents’ birth and 
at 13 years of age and all selected in- 
dicators from each horizontal level. 
Adolescents who experienced high 
levels of material deprivation at birth 
and low levels of material deprivation 
at 13 years of age and those who ex- 
perienced high levels of material dep- 
rivation at both periods of life were 
more likely to have high levels of oral 
diseases than others, with odds ra- 
tios were 7.18 (1.58-32.4) and 4.61 
(1.30-16.3), respectively. In addition, 
boys and low academic achievers had 
odds of experiencing high levels of 
oral diseases which were, respec- 
tively, 4.12 (1.86-9.16) and 2.41 (1.01- 
5.76) times greater than for other ado- 
lescents. 

Discussion 
This study addresses the hypoth- 

esis that there was an association be- 
tween socio-economic circumstances 
at two stages of life and oral health in 
Brazilian adolescents. The results 
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Table 2 
Stepwise logistic regression for the association between life course variables and levels of oral diseases 

in a sample of 13-year-old adolescents (N=307) 

Low levels of High levels of Unadjusted Adjusted 
Variables oral diseases N(%) oral diseases N(%) OR 95% C.I. OR 95% C.I. 

Material deprivation at birth 
Low levels of material deprivation 135 (93.1) 10 (6.9) 1 1 

Low levels of material deprivation 92 (91.0) 9 (8.9) 1 * 
High levels of material deprivation 173 (84.0) 33 (16.0) 1.95 (0.89-4.25) 

Female 142 (94.0) 9 (6.0) 1 1 
Male 123 (78.8) 33 (21.2) 4.43 (1.94-9.18) 4.23 (1.91-9.37) 

One to two times per day 108 (81.2) 25 (18.8) 1 

Low academic achievers 25 (69.4) 11 (30.6) 1 1 
High academic achievers 240 (88.6) 31 (11.4) 3.40 (1.52-7.59) 2.32 (1.00-5.47) 

Check up 71 (93.4) 5 (6.6) 1 

High levels of material deprivation 130 (80.2) 32 (19.8) 3.32 (1.57-7.03) 3.14 (1.44-6.86) 
Material deprivation at 13 years of age 

Sex 

Tooth-brushing frequency 

More than 3 times per day 157 (90.2) 17 (9.8) 2.13 (1.10-4.14) * 
School grade level 

Pattern of dental attendance 

Emergencv 194 (84.0) 37 (16.0) 2.70 (1.02-7.16) * 

*Not significant (I30.05) 

suggest that the socio-economic cir- 
cumstances of the adolescents’ fami- 
lies at birth and at 13 years of age in- 
fluenced oral health status in adoles- 
cents. The association between poorer 
socio-economic circumstances at birth 
and oral health was particularly 
strong, and it was independent of 
socio-economic circumstances at 13 
years of age. Moreover, our results 
suggest a cumulative effect of socio- 
economic circumstances along the life 
course. Adolescents who experienced 
poorer socio-economic circumstances 
at birth and at 13 years of age and 
those who were upwardly socio-eco- 
nomically mobile by 13 years of age 
were significantly more likely to have 
high levels of oral diseases than ado- 
lescents who experienced favourable 
socio-economic circumstances at both 
stages of life and than those who had 
more favourable conditions at birth 
but not at 13 years of age. 

Before offering an explanation for 
the association between socio-eco- 
nomic circumstances at two different 
stages of adolescents’ life and oral 
health it is important to recognize the 
study’s limitations. First, the study 
used a cross-sectional design. There- 

fore a causal relationship cannot be 
established. Second, most of the data 
are based on retrospective informa- 
tion. We acknowledge this may have 
introduced some level of recall bias. 
However, it is unlikely that it actually 
affected the validity of the data. Ob- 
jectives measures previously recorded 
in a number of participants medical 
birth card such as birth weight were 
available, and this data was compared 
to the data collected showing very 
good agreement. This is not surpris- 
ing as the type of data collected has a 
significant effect on the level of recall 
bias (22,23). Also, the type of retro- 
spective information collected in this 
study was related to adolescents’ 
health in the first years of life and fam- 
ily socio-economic circumstances at 
adolescents’ birth, which are less sus- 
ceptible to recall bias than behavioral 
factors (22,23). Furthermore, the scale 
of measurement used in this study is 
less subject to bias. The reliability of 
testing a hypothesis is better when the 
variables are related to the relative 
standing of individuals in the distri- 
bution than those which demand pre- 
cision in estimating event frequencies 
and event dates (23). Moreover, a 

number of studies that have assessed 
accuracy of recalled information 
against historical records have found 
good levels of agreement (24-26). Fi- 
nally, in-depth interviews were car- 
ried out in a randomly selected sub- 
sample of 330 adolescents’ families. 
Comparison between the two samples 
(Phases I and 11) showed no statisti- 
cally significant difference in socio- 
demographic variables. Therefore it 
was assumed that this approach did 
not affect the validity of the study. 

Some may also argue that there is 
no theoretical basis for the use of a 
composite measure of oral health. The 
rationale for using a composite mea- 
sure of oral health in this study is 
based on the finding that many 
chronic diseases, such as oral chronic 
diseases, have common causes (27). 
Second, it has been suggested that 
these common risk factors are general 
rather than disease specific (28,291. 

The results of our study are in line 
with other studies that have sug- 
gested that the accumulation of envi- 
ronmental insults or the cumulative 
effects of unfavourable behavioural or 
psychological factors throughout the 
life course progressively increase sus- 
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ceptibility to adult chronic diseases, 
including oral diseases (9-12). In a 
New Zealand birth Cohort study, sub- 
jects who had grown up in a low 
socio-economic household had more 
tooth decay, gingivitis, plaque and pe- 
riodontal diseases (12). The findings 
on oral health mimic the findings for 
general health. In a prospective study 
of Scottish men the mortality risk was 
graded by cumulative social class, 
comprised of class of origin, at labour 
market entry and later adulthood (9). 
Cumulative effects have also been 
shown in the 1958 British Birth Co- 
hort where socio-economic conditions 
from birth to the age of 33 years had a 
cumulative effect on self-rated health 
and on level of education achieved 
(10). 

Several associations observed at 
different levels of the model used here 
suggest possible pathways about 
how socio-economic environments 
may determine risk behaviours and 
thus, oral health status at 13 years of 
age. Adverse material circumstances 
at the beginning of life, such as lim- 
ited access to housing amenities, may 

have influenced the development of 
key positive oral health behaviours. 
In this study, behavioural variables 
such as the adolescents’ low levels of 
fruit consumption, low daily tooth- 
brushing frequency and irregular 
dental attendance at 13 years of age 
were associated with high levels of 
material deprivation at both stages of 
adolescents’ life (birth and at 13 years 
of age) and with parents’ low levels 
of education (data not shown). The 
latter are stable measures of socio-eco- 
nomic conditions throughout life. 
Thus, it is plausible that an adverse 
socio-economic environment at birth 
and throughout the upbringing of a 
child with reduced biological re- 
sources reduced the chances of con- 
suming a healthy diet and gaining 
access to dental services, and reduced 
the likelihood of adopting behaviours 
such as frequent tooth-brushing with 
fluoride toothpaste, which in turn in- 
creased the risk of having high levels 
of oral diseases in adolescence. 

Another possibility is that adverse 
socio-economic conditions in the be- 
ginning of life may have also compro- 

mised the development of individual 
social resources. For example, the ado- 
lescents’ educational progress was 
statistically significant correlated 
with levels of material deprivation at 
both periods of the adolescents’ life 
and with parent’s level of education. 
Educationally low achievers were sig- 
nificantly more likely to have worse 
oral health behaviours and were 2.32 
times more likely to have high levels 
of oral diseases. 

Causal factors in each stage of life 
include physical hazards and 
behaviours with known biological 
pathways, but may also include 
stressful life conditions, which affect 
biological resources through psycho- 
social processes that are only begin- 
ning to be understood. The results of 
this study suggest that the associa- 
tion between socio-economic circum- 
stances and oral health status re- 
mained statistically significant after 
adjusting for sugar consumption, 
daily tooth-brushing, fluoride expo- 
sures and dental attendance. It may 
be hypothesised that emotional dep- 
rivation and psycho-social stress in 

Table 3 
Stepwise logistic regression for the association between life course variables and levels of oral diseases 

in a sample of 13-year-old adolescents with and without interaction between early life and present 
life socio-economic circumstances (N=307) 

Variables 
Low levels of High levels of Unadjusted Adjusted 

oral diseases N(%) oral diseases N(%) OR 95% C.I. OR 95% C.I. 
~~ ~ ~ ~ 

Material deprivation at birth and 13 years of age 
LLMD at both periods of life 71 (94.7) 4 (5.3) 1 1 
HLMD at birth LLMD at  13 yrs 19 (73.1) 7 (26.9) 7.20 (1.65-31.3) 7.18 (1.58-32.4) 
LLMD at birth HLMD at  13 yrs 62 (88.6) 8 (11.4) 2.66 (0.66-10.7) 2.14 (0.52-8.84) 
HLMD at both periods of life 108 (79.4) 28 (20.6) 5.67 (1.65-19.4) 4.61 (1.30-16.3) 

Sex 
Female 142 (94.0) 9 (6.0) 1 1 
Male 123 (78.8) 33 (21.2) 4.43 (1.94-9.18) 4.12 (1.86-9.16) 

One to two times per dav 108 (81.2) 25 (18.8) 1 
Tooth-brushing frequency 

More than 3 times per day 157 (90.2) 17 (9.8) 2.13 (1.10-4.14) * 
School grade level 

Low academic achievers 25 (69.4) 11 (30.6) 1 1 

Check up 71 (93.4) 5 (6.6) 1 

High school grade achievers 240 (88.6) 31 (11.4) 3.40 (1.52-7.59) 2.41(1.01-5.76) 
Pattern of dental attendance 

Emergency 194 (84.0) 37 (16.0) 2.70 (1.02-7.16) * 

* Not significant (I30.05) 
LLMD: low levels of material deprivation; HLMD: high levels of material deprivation 
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childhood might Lead to imbalances 
in the stress-response systems, which 
in turn affects immunological re- 
sponses (30). Deficient defense 
mechanisms affect the subject's re- 
sponse to bacterial plaque leading to 
more oral diseases (31). Another pos- 
sible mechanism is that adolescents 
who experienced deprivation 
throughout their life were malnour- 
ished. Malnourished children have a 
reduced rate of saliva secretion and 
buffering capacity, lower calcium and 
protein secretion and impaired immu- 
nological and agglutinating defense 
factors (32,33), which in turn would 
make them more prone to oral dis- 
eases. 

In summary, this study showed 
that there is an association between 
socio-economic circumstances at two 
periods of life and adolescents' levels 
of oral disease. This has implications 
for public health policy, especially 
with respect to policies affecting child 
development. It is important to ac- 
knowledge that interventions to pro- 
mote oral health should start in early 
life, rather than in later life. Further 
research should elucidate to what ex- 
tent socio-economic circumstances in 
different stages of life affects oral 
health and oral health related 
behaviours in adolescence using a 
prospective epidemiological design 
and a larger sample size. 
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