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Abstract
Caries prevalence was studied in children aged 3-6 presenting

for treatment at the University of North Carolina at Chapel Hill
School of Dentistry in the years 1960, 1965, 1970, 1975, 1980,
and 1984. It was found that the mean number of dft in 5- to
6-year-old children had declined over the observation period and
this was associated with a concomitant increase in the percentage
of children who were caries free. Histograms of the frequency of
occurrence of carious lesions showed a clear trend from a pre-
dominance of severely affected children in 1960 to a predomi-
nance of caries-free and minimally affected children in 1984. These
results all were found to be significant statistically at the 5% level.
No such changes, however, were observed in the 3-4 year age
group. This finding is believed to reflect the greater proportion of
high-risk children in the 3-4 year age group. Previous studies
have indicated that the generally declining trend in caries prev-
alence is less favorable fl~r such high-risk children.

Dental caries is declining in the general popu-

lation. StammI presents overwhelming evidence that
caries has declined in the United States between 1971
and 1980, especially among children, and this view
is supported by many others. 2-4 Similar reductions
have been documented in most other countries
throughout the developed world.5-9

For the dental profession, this reduction comes as
the welcome outcome of years of advocating fluori-
dation and various other caries-preventive measures.
For dental educators, however, these developments
pose a certain dilemma. Although the total elimina-
tion of caries has been and remains our ultimate goal,
dental schools must continue to prepare students with
sufficient restorative skills to meet the requirements
of the affected population as long as a significant
incidence of caries persists. This dilemma has been
discussed by Bohannan1° and long-range planning
has been proposed.

While the decline in caries prevalence is estab-
lished clearly for the overall population, relatively
few publications have addressed changes in the car-
ies rate for those children who seek care in a dental
school environment. Moreover, studies of caries
prevalence rarely include very young children of
preschool age. These children, however, constitute a
significant proportion of the pediatric case load of an
average dental school. At the University of North
Carolina, for example, children in the 3-6 year age
group accounted for 19% of pediatric screening visits
in 1984. In view of the dramatic and well-docu-
mented decline in caries prevalence among school
children, it would be expected that the pediatric pop-
ulation presenting for treatment in dental schools
would show similar trends, but this is by no means
established.

Planning of the pediatric dental curriculum, par-
ticularly in the areas of behavior management and
sedation training, assumes an adequate supply of
young children with dental needs. The present study
of caries prevalence in children from 3 to 6 present-
ing at the University of North Carolina School of
Dentistry therefore was undertaken.

Methods and Materials
The charts of all pediatric patients accepted into

the undergraduate treatment program at the Univer-
sity of North Carolina School of Dentistry in the years
1960, 1965, 1970, 1975, 1980, and 1984 were re-
viewed. Data were collected for children 3 to 6 years
old at the time of the first clinical appointment (as
distinct from the preliminary screening appoint-
ment). For each child, routine demographic infor-
mation was collected and relevant clinical data were
tabulated.

The presence of decayed and filled teeth was in-
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ferred from chart entries, treatment plans, radio-
graphs, and, in the more recent cases, study models.
With the exception of 1980 and 1984, the patients’
charts were in archival storage, but it was possible to
confirm by the numbering system that all charts for
the earlier years had been located. If there was in-
sufficient information for complete assessment of a
patient’s clinical condition, then that patient was ex-
cluded from further evaluation.

The tabulated data were processed and various pa-
rameters extracted. The overall caries prevalence was
determined by age, sex, and year as the mean dft and,
in the 5- and 6-year-old groups, as the mean DFT.
Missing primary teeth were not included in the final
statistical analyses as it was not possible in the ma-

Table 1. Numbers of Children in the Test Population

Age 3-4 Age 5-6

Year Female Male Female Male Total

1960 25 34 33 30 122
1965 11 15 14 14 54
1970 13 15 19 30 77
1975 20 13 27 27 87
1980 22 19 17 15 73
1984 18 26 23 34 101
Totals 109 122 133 150 514

jority of cases to determine whether teeth had been
extracted because of caries or exfoliated. If a tooth
was indicated for extraction because of caries it was
recorded as decayed. This did not appear to bias the
study, as analyses that included missing primary teeth
yielded essentially similar conclusions to those cur-
rently reported. The severity of dental caries was es-
timated as the frequency distribution of children with
various numbers of dft, by age, sex, and year. The
percentage of caries-free children also was deter-
mined. In order to assess the pattern of carious le-

sions within the mouth, the per cent df for each in-
dividual primary tooth was analyzed by age, sex, and
year.

Statistical analyses of regression and correlation
employed a simple linear least squares procedure.
Analyses in which distributions were compared em-
ployed the chi-square statistic, derived from general
contingency tables.11

Results
A total of 553 patient records were included in the

study, of which 514 were sufficiently complete for
further evaluation. The patient sample is classified by
age, sex, and year in Table 1. Preliminary analyses of
the data indicated that sex differences with respect
to caries prevalence were insignificant in the patients
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FIG 4. The number of children by dft scores for the 3- to
4-year-old and 5- to 6-year-old patient groups by year.

studied. Therefore the male and female data were
pooled. It was demonstrated further that trends in
caries prevalence in the sample population as a whole
would be studied most appropriately by combining
the 3- and 4-year-olds in 1 test group and the 5- and
6-year-olds in another.

A plot of the mean number of decayed and filled
primary teeth (dft) per child as a function of time for
the 3- to 4-year-old group is shown in Fig 1. The
correlation coefficient is -0.07 and this is not signif-
icant statistically, indicating that there was no clear
declining trend in caries prevalence for the 3- to
4-year-old group during the study period. An equiv-
alent plot for the 5- to 6-year-old group is shown in
Fig 2. The correlation coefficient is -0.75 and this
value is significant statistically (P < 0.05), indicating
that there was a significant declining trend in caries
prevalence for the 5- to 6-year-old group over the
same period. Similar results (not shown) were ob-
tained for the mean number of decayed and filled
permanent teeth (DFT) in the 5- to 6-year-old group
(r = -0.73, P < 0.05). A declining caries prevalence
is thus demonstrated for the 5- to 6-year-old group
but not for the 3- to 4-year-olds.

Plots of the percentage of caries-free children as a
function of time for the 3-4 and 5-6 year age groups
are illustrated in Fig 3. The correlation coefficient of
0.37 for the 3- to 4-year-old group is insignificant
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FIG 5. The percent dft for individual primary teeth in the
3-4 year age group for the years 1960 and 1984.

statistically (P > 0.05), indicating that there was 
significant increase in the percentage of caries-free
3- to 4-year-olds during the study period. There is,
however, significant correlation for the 5- to 6-year-
old group (r = 0.86, P < 0.05), indicating that the
percentage of caries-free, 5- to 6-year-olds has in-
creased significantly over the same period.

Figure 4 shows frequency distributions for chil-
dren with varying degrees of carious involvement
by year in the 3-4 and 5-6 year age groups. In the
3- to 4-year-old group, there is considerable variation
by year, but no clear trend is evident. In the 5- to
6-year-old group, however, there is a well-defined
trend from a predominant pattern of extensive car-
ious involvement (>10 dft) in 1960 to a predomi-
nance of low prevalence and caries-free cases in 1984.
This trend in the 5- to 6-year-old group is highly
significant statistically by contingency table analysis
(chi-square = 40.14, P < 0.001).

Histograms of per cent df for individual primary
teeth in the 3-4 and 5-6 year age groups (data not
shown) showed essentially similar distributions. In
neither group were variations by year significant by
contingency table analysis (P > 0.05). To investigate
the possibility that major trends might be obscured
by year-to-year variations, caries distributions from
the 1960 patients were compared to those from the
1984 patients. The data for the 5- to 6-year-old pa-
tients showed no significant difference (P > 0.05), but
the data for the 3- to 4-year-olds showed significant
changes in distribution (chi-square = 14.98, P < 0.05),
as shown in Fig 5. The per cent dft for upper incisors
showed little change from 1960 to 1984 (26% and 25%
respectively), while corresponding figures for most
other teeth were lower in 1984. These reductions were
particularly marked for upper canines and lower in-
cisors.
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Discussion

There is a substantial volume of literature docu-
menting a declining caries prevalence throughout the
developed countries of the world, involving all sec-
tions of the population but it is most marked in chil-
dren.1-9 In most of these studies, however, data were
collected from children attending school. In contrast,
there are very few published reports of caries prev-
alence studies that have included children in the 3-
4 year age group. This age group was included in 2
recent studies of the prevalence of dental disease in
North Carolina,12,1B but no separate data analyses were
performed. The mean dft scores were higher in the
present study than those previously reported,Iz13

presumably reflecting the fact that the present sam-
pie consisted entirely of patients presenting for treat-
ment at a dental school. It is not possible to draw
firm general conclusions regarding the prevalence of
caries in 3- to 4oyear-old patients and the extent to
which it may have declined in recent years.

In assessing the significance of the results obtained
in the present study, it is important to note that the
population was small and represented a highly select
group of individuals, namely patients presenting for
treatment at a particular university dental school. The
observations reported thus may reflect merely local
factors. Extensive inquiries were therefore made into
the operational policies of the Department of Pedi-
atric Dentistry at the University of North Carolina
and the extent to which such policies may have
changed over the observation period. Particular em-
phasis was placed upon policies that might discrim-
inate between 3- to 4-year-olds and 5- to 6-year-olds.
Current departmental policy is that all children in
these age groups presenting at the screening clinic
are accepted into the program. There has been no
change in this policy within departmental memory
that might account for the present findings, nor are
the authors aware of any special projects that might
have distorted the patient mix at any point in the
study. There is also a possibility that these relatively
small groups were not truly representative of their
time period. The high prevalence of dental caries in
children presenting in 1975 is particularly suspicious
in this respect, although no demographic factor could
be identified that might have caused it. It was con-
cluded that the observations recorded were a true
reflection of trends within the patient population and
a variety of explanations were considered.

It is most probable that the observed differences
between the 3- to 4-year-olds and the 5- to 6-year-
olds reflect social and behavioral factors. In spite of
the best efforts of the dental profession, many par-
ents remain unaware of the need to begin regular
dental care as early in life as possible. The majority

of children are not, therefore, examined by a dentist
until they reach school age, at which time a dental
examination is often mandatory. It follows that the
population of children presenting before school age
is more likely to include a greater proportion of cases
in which there is a clearly perceived need for dental
treatment beyond routine examination and prophy-
laxis, i.e., overt pathology. It is thus probable that
the 3- to 4-year-old and 5- to 6-year-old populations
were fundamentally different and it is not surprising
that they were subject to different trends with re-
spect to caries prevalence.

Epidemiological studies would support such an in-
terpretation. It has been shown that caries experi-
ence is a major factor determining caries risk. 14 This
observation is supported by recent work presented
by Graves et al. 15 In studying the progression of co-
horts of children with caries of varying severity, the
latter group observed major differences between the
most severely affected individuals and the other co-
horts. These "high-risk" individuals showed more
extensive disease and more rapid progression. More
importantly, however, the general decline in caries
prevalence, although clearly manifest in the low-risk
groups, was less obvious in the high-risk group. Pre-
sentation for dental treatment at 3-4 would, in itself,
be a manifestation of more rapid disease progression
than presentation at 5-6. The 3- to 4-year-old group
would thus include a greater proportion of high-risk
individuals as defined by Graves et al., 15 a group that
does not show the same degree of declining caries
prevalence seen in the general populaVion.

A variety of alternative biological interpretations
were explored but these did not withstand serious
scrutiny. One was the potential impact of local public
health measures. In this respect, the 3- to 4-year-olds
and 5- to 6-year-olds may be regarded as mutual con-
trois as both groups were derived from the same lo-
cal population. They would thus be subject to the
same general health trends, the only significant dif-
ference being that the 5- to 6-year-old group includ-
ed a major proportion of schoolchildren. The poten-
tial relevance of school attendance to differences with
respect to caries prevalence could involve such fac-
tors as dental health education programs, school
meals, etc.

Another possibility is that the 3- to 4-year-old group
could have included a significant proportion of chil-
dren presenting with nursing caries, which might
not be subject to the declining prevalence observed
for caries in general. The latter interpretation de-
rived partial support from the observed changes in
the intraoral distribution of caries in 3- to 4-year-olds
between 1960 and 1984, which might suggest a con-
tinuing prevalence of nursing caries with a declining
prevalence of smooth surface caries in general (Fig
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5). No such trends were manifested in the 5- to 6-year-
olds. Although this possibility could account in part
for the observed differences, it is most unlikely that
changes in the relati.ve prevalence of nursing caries
could provide a complete explanation.

With regard to the pediatric case load in university
dental schools, our data would suggest that pre-
school children may comprise an increasing propor-
tion of the patient population in future years, as car-
ies prevalence declines. It is probable that this group
will include larger numbers of high-risk "problem’"
patients, referred by outside dentists. This change
may not entirely reflect trends within the population
as a whole and dental educators should be aware of
this possibility. Our findings thus underline the need
for improved marketing strategies to increase the uti-
lization of pediatric dental services within the uni-
versity environment by young children of preschool
age.

It is clear that relatively little information is avail-
able regarding the prevalence of caries among very
young children in the population as a whole. It is
not possible to draw general conclusions from small-
scale, local studies such as ours and studies employ-
ing large-scale epidemiological techniques would
therefore be of considerable interest.

Conclusions

The data presented show that the prevalence of
caries in 5- to 6-year-old children presenting at the
University of North Carolina School of Dentistry has
declined considerably between 1960 and 1984. Thus
the mean dft and DFT scores show significant down-
ward trends over the observation period, with a sig-
nificant upward trend in the percentage of caries-
free children and a change by distributional analysis
from a preponderance of severely affected cases to a
preponderance of unaffected and minimally affected
cases. These trends are not evident, however, in 3-
and 4-year-olds, who appear to have changed very
little with respect to dental caries prevalence over
the same period.
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