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Abstract

The predictive analysis for mixed-dentition allows us to determine, even before the eruption of
permanent canines and premolars, the space these teeth will need within the dental arch, thus
facilitating an early diagnosis and adequate treatment planning. The aim of this study was to
determine the reliability and validity of two methods that measure the mesio-distal diameters
of primary teeth in the lower dental arch. The sample was formed by 80 children treated at
the Pediatric Dentistry Department of the FOUNNE and whose ages range between 6 and 8.
Their clinical records, dental impressions and study models were prepared. The measurements
were taken in mouth (direct method) and in study models (indirect method), using drypoint
compass in both cases. The results did not show significant differences, which demonstrates
that both methods are equally valid and reliable.
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Introduction and background

The study and integral analysis of patients in
early childhood allows the pediatric dentist to
diagnose and intercept alterations that may
affect the normal development of the denti-
tion (1). Mesio-distal width of tooth crowns
and primary dentition occlusion play a sig-
nificant role in the spacing and occlusion of
permanent dentition (2).

In recent years there has been growing inter-
est in the prevention and early treatment of
malocclusion in mixed dentition, as many
alterations occur in primary dentition and
during deciduous teeth replacement. This is
why early and suitable treatment can help
reduce, eliminate and even prevent these al-
terations (3, 4, 5). The predictive analysis for
mixed dentition allows us to determine, even
before the eruption of permanent canines
and premolars, the space these teeth will need
within the dental arch, thus facilitating an
early diagnosis and a suitable treatment plan.
It is essential to consider that this analysis is
conducted on a growing child, where time
becomes a relevant variable. To diagnose and
predict occlusion as part of the routine clini-
cal examination we need to evaluate. Some
procedures enhance the accuracy of the diag-
nosis, for example measurement techniques,
which provide information to help diagnose
and thus take better decisions in treatment
planning. Numerous analysis methods based
on measurements have been proposed to
complement diagnosis (6, 7, 8): good judg-
ment and development knowledge are essen-
tial to take the measurements and apply these
methods.

To measure is to compare an element of un-
known dimensions to measurement units that
cannot be modified. Measurements should be
taken as accurately as possible, which is espe-
cially difficult to do in children due to their
age, and behavior and intellectual stage of de-

velopment, which can many times render the
task particularly difficult. Therefore, it is nec-
essary to find a quality and applicable method
to take measurements on children, where the
reliability and validity of the procedure or
technique become crucial.

Reliability is the degree of precision with
which a technique provides information (8).
It indicates the extent to which measurement
errors can give rise to individual differences
in the results obtained, as well as the extent to
which the results show real differences in the
characteristics evaluated (10). The reliability
of the results of taking measurements and
applying techniques lies in the accuracy and
precision of the measuring procedures. This
can be verified, for example with the zesz retest
method, taking the same measurement on the
same subject, and running parallel tests, using
two instruments which measure the same ele-
ments. Parallel tests provide a solid basis to
estimate the accuracy of a measurement. The
level of reliability can be seen when consisten-
cy is achieved in different measurements (9).

Validity is another aspect of the quality of a
measurement technique. It allows us to eval-
uate the suitability of quantitative measure-
ment techniques, and to determine the de-
gree to which the instrument measures what
it is supposed to measure (13).

Therefore, reliability and validity are two im-
portant aspects when evaluating quantitative
measurement. By showing that a technique
is reasonably reliable and valid for a specific
purpose, it is more likely that the study will
find significant results (9).

The aim of this study was to determine the
reliability and validity of two methods that
measure the mesio-distal diameters of pri-
mary teeth in the lateral sector of the lower
dental arch.
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Methods

The sample was formed by 80 children aged
between 6 and 8 who were being treated at
the Pediatric Dentistry Department of the
FOUNNE, Facultad de Odontologia, Uni-
versidad Nacional del Nordeste, in the city
of Corrientes, Argentina. The following cri-
teria were considered to include them in the
study: collaborative and healthy children,
with healthy teeth in the lower lateral sectors
(canine, first and second primary molars) of
the dental arch, with no anomalies regarding
number, structure and form, and without res-
torations or fractures that could have modi-
fied the mesio distal diameter of teeth.

After having written consent signed by the
children’s parents or guardian, we prepared
their Clinical Records following routine gen-
eral and specific guidelines. We then mea-
sured the mesio-distal diameters of teeth,
which were selected according to the criteria
for inclusion.

To determine validity and reliability, the
measurements were taken by the same pro-
fessional, applying parallel tests and using
two instruments which take the same mea-
surements: a. direct method (measurement of
mesio-distal diameters in mouth); and b. in-
direct method (measurement of mesio-distal
diameters in study models).

a. Direct method: Observations were con-
ducted in mouth, with natural light, with the
child at a 90° sitting position on the dental
chair. The surfaces of each tooth in the sector
were dried. Then, mesio-distal diameters were
measured using a drypoint compass. The use-
ful measurement was the maximum distance
from the tooth crown between the proximal
contact points of the selected teeth, paral-
lel to the buccal and occlusal surfaces and
perpendicular to the long axis of the tooth.
To that end, the tips of the compass were
placed perpendicular to the occlusal plane in

the previously determined places. It was then
possible to have a horizontal line which cor-
responded to the area under study. The mea-
surement was transferred to a millimeter rule,
calibrated to a precision of 0.5 mm, and the
measurement was determined and expressed
in mm (Fig. 1 and 3).

b. Indirect method: The observations were
conducted on study models corresponding to
each child from the sample. After persuading
the patient to cooperate, the impression was
taken and the models made. The impressions
were made using fast-set alginate, using par-
tial aluminum trays which were previously
perforated, adapted and outlined with Utility
wax. Then they were emptied using stone cast.
The measurement procedure was the same as
in the direct method. A drypoint compass
was used. The useful measurement was the
maximum distance from the tooth crown be-
tween the proximal contact points, parallel to
the buccal and occlusal surfaces and perpen-
dicular to the long axis of the tooth. The mea-
surement was transferred to a millimeter rule,
calibrated to a precision of 0.5 mm to obtain
the necessary value (Fig. 2 and 3).

Application of parallel measuring techniques in the lateral sectors of the lower dental arch in a population of schoolchildren 21



Fig. 1: Direct method.
Measurement in mouth

Results

The average age of the children was 6.5 years,
and 68% of them were male and 32% female.
Both the direct and indirect methods (paral-
lel tests) were used in 100% of the children.
These were the results obtained:

Fig. 2: Indirect method
Measurement in model

Fig. 3: Measurement in model
transferred to millimeter rule.
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Mean measurement of canines

Direct measurement Indirect measurement

15
Mean measurement of first molar

Direct measurement Indirect measurement

Fig. 5. Means of direct and indirect measurements
of first primary molars

Fig. 4. Means of direct and indirect measurements
of primary canines

Mean values of mesio-distal width of primary
teeth using the direct method were: 6.5 mm
for canines, 8.8 mm for the first molar and
10.7 mm for the second molar. Mean values
of mesio-distal width of primary teeth using
the indirect method were: 6.4 mm for ca-
nines, 8.8 mm for the first molar and 10.6
mm for the second molar (Fig. 4, 5 and 6).

15
Mean measurement of second molar

Direct measurement Indirect measurement

Fig. 6. Means of direct and indirect measurements
of second primary molars

The correlations (Pearson correlation coeffi-
cient) determined for both methods showed
values between 0.863 and 0.735 for canines
and first and second molars, with a signifi-
cance value of 0.05 (Tables I, IT and III).

22

Prestia EG, Discacciati de Lértora MS, Galiana AV



Table I. Measurements Correlations Primary Canine

Right canine: | Left canine:
Pearson Correlation 1 ,863"
Nl Sig. (2-tailed) 000
canine
N 80 80
Pearson CCorrelation ,863" 1
Left
Molar Sig. (2-tailed) ,000
N 80 80
Correlation is significant at the 0.01 level (2-tailed).
Table II. Measurements Correlations First Primary Molar
First First
Left Molar. Right Molar.
First Pearson Correlation 1 , 735"
Left Sig. (2-tailed) ,000
Molar N 80 80
First Pearson Correlation , 7357 1
Right Sig. (2-tailed) ,000
IMoIar N 80 80
Correlation is significant at the 0.01 level (2- tailed).
Table III. Measurements Correlations Second Primary Molar
Second Second
Left Molar Right Molar
Pearson Correlation 1 ,8197
Second
Left Sig. (2-tailed) ,000
Molar N 80 80
Pearson Correlation ,8197 1
Second
Right Sig. (2-tailed) ,000
Molar N 80 80

Correlation is significant at the 0.01 level (2-tailed).
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Discussion and conclusions

The study of occlusion in children as part of a
routine exam in Pediatric Dentistry makes it
necessary to take measurements for the early
diagnosis and prognosis of pathologies in pri-
mary and mixed dentition. This study presents
findings of interest and to be considered when
taking the measurements required, both in
clinical studies and applied research.
Numerous authors have conducted research
using both the direct and indirect measure-
ment methods to study tooth crown and root
diameters, both in primary and permanent
teeth (12, 13, 14, 15).

By showing that the technique is reasonably
reliable and valid for a specific purpose, we can
provide more certainty, and it is more likely
that the study will find significant results. Ac-
cording to Bertoni and collaborators (9), the
measurements taken in a study should have
two important qualities: reliability and valid-
ity, so that they can be interpreted and extrap-
olated. Therefore, before applying a measure-
ment technique in scientific research, we must
prove that the technique has these properties.
Regarding reliability, a measuring instrument
is reliable when we obtain measurements or
data that represent the real value of the vari-
able measured. Camillioni (10) states that reli-
ability may indicate the extent to which there
can be measurement errors and individual dif-
ferences in the results obtained, as well as the
extent to which the results show differences
in the characteristics evaluated. In this study,
after applying parallel tests (in mouth and in
models), no significant differences were found,
which renders both tests reliable.

Additionally, an instrument can be reliable
but not valid (not measure what it intends to),
which is not applicable in this case as the data
obtained through measurements have been
contrasted applying both methods. Both the

direct and the indirect technique allow us to
measure the mesio-distal distance of primary
teeth in the lateral sector. We can thus have
values expressed in mm to facilitate diagnosis,
prognosis and a suitable treatment plan.
Herndndez Sampieri (16) considers it funda-
mental that an instrument should be reliable
and valid: if not, the results of the research
should not be taken seriously. In this study,
the results obtained showed that both mea-
surement methods are valid and reliable. We
agree with Brailosky (17): “Measurement in-
struments should be valid and reliable”, which
suggests that either method can be used in
clinical research. The choice should be made
according to the specific requirements of the
study in question. In Pediatric Dentistry, both
methods can be suitable depending on the
child’s behavior, since the indirect method re-
quires taking an impression, which might not
be an easy task. The direct method can also
pose difficulties if the child does not behave
as expected.

When the direct and indirect methods are used
in children of school age to measure mesio-dis-
tal diameters of primary teeth, the probability
of error in either method is minimal (less than

1%), which proves that both methods are reli-
able and valid.
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